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MO DAU

Nhu ching ta biét thuc trang trang thiét bi y té cta nudc ta hién nay 1a
rat han ché va khong thé dap tng nhu cau ngdy cang 16n vé nhu cau diéu tri
va cham soc stc khoé cong dong. viéc nhap vé cac may rat dat tién doi khi
cling khong giai quyét dugc mot cach triét d¢é nhu ciu do tinh trang bénh 1i rat
da dang cua ngudi dan va kha ning st dung cac trang thiét bi d6i khi khong
tan dung dugc mot cach hi¢u qua.

Viéc tu ché tao cac trang thiét bi diéu tri ¢ trong nudc da duogc tién hanh
va dang c6 xu hudng ngdy cang phat trién vi gia thanh phu hop va hiéu qua st
dung cao c6 thé dap timg nhu cau diéu tri cho mot sb lugng 16n nguoi bénh.

Hién nay mot trong cac phuwong phap diéu tri hiéu qua, an toan, gia thanh
thap phuc vu déng dao bénh nhan nghéo cac tuyén tinh va huyén d6 1a diéu tri
bang dong dién xung vdi viée sir dung két hop nhiéu dang song diéu tri tai
khoa vat 1y tri liéu. Trung tdm Pién tir Y sinh hoc di tién hanh khao sat,
nghién ctru va ché tao thanh cong mdy diéu tri dién xung tan s thap BK-
2T2, 1a mot trong nhitng thanh vién tham gia trong qué trinh nghién ctru va
ché tao thanh cong may diéu tri dién xung BK- £T2, nay em lam d6 an thac
sy voi tén dé tai: XAY DUNG PHAN MEM CHUONG TRINH TAO CAC
DONG XUNG PIEU TRI DUNG TRONG VAT LY TRI LIEU dé trinh bay
muc dich, 1i do va toan bg qua trinh thiét ké cling nhu ing dung va trién khai

thuc tién trén may diéu tri dién xung BK- £T2.



CHUONG I: CAC DONG PIEN XUNG

TAN SO THAP

I.1. PINH NGHiA

Dong dién xung 1a do nhiéu xung dién lién tiép tao nén.

Cac xung dién 1a do mot dong dién khong duy tri lién tuc, ma chi ton tai
trong nhitng khoang thoi gian rat ngin, xen k& boi cac khoang nghi khong co
cua dong dién.

Tén cua dong dién xung dugc goi theo tén ctiia xung dién hodc theo cach
ma nguoi ta tao ra dong dién hodc don gian 1a goi theo tén cua tac gia tim ra
dong di¢n xung do.

Theo chiéu huéng vin dong cua dong dién ta co thé co cac dong dién

xung mdt chiéu va dong xung xoay chiéu.

loooo. L looo
| IR

Hinh 1. 1: Cac dong xung dién
a. Xung mot chiéu

b. Xung xoay chiéu



1.2. PAC PIEM KY THUAT

Mot dong dién xung dugc cau thanh tir cac yéu td co ban sau day:
- Dang xung tao nén dong xung do.
- Tan s6 dong
- Bién d6 dong
- Cach pha tron xung (diéu bién xung).

I.2.1 Dang xung
Mot xung dién c6 nhimng tham sb co ban sau day:

- Hinh thé xung: c6 dang xung chinh 13 xung vudng (chit nhat), xung gai
nhon (tam giac), xung hinh sin, xung ludi cay. Hinh thé xung quyét dinh tinh
chat kich thich cia mot xung dién. Nhiing xung c¢6 d6 dbc 1on (xung vuong,
xung gai) c6 kha ning kich thich manh cic co con chi phdi than kinh tét,
trong khi xung c6 d6 ddc thap (xung ludi cay) phu hop hon véi nhimg co da
bi giam hodc mét chi phdi than kinh. Xung hinh sin 14 dang trung gian gitra 2

loai trén, co6 tac dung diéu hoa rat tot.

Iﬂﬂ e I/\b/\mé I/\C/\m’ I(\dﬂmé
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Hinh 1. 2: Cac dang xung
a- Xung vuong; b- Xung gai ;
c- Xung hinh sin ;  d- Xung luoi cay



- Thoi gian xung: bao gdm thoi gian doc 1én (t,), thoi gian duy tri (t),
thoi gian xubng (t,) va khoang nghi (tp) tiép theo cho t&i khi bat ddu mot xung
moi. Tong hop céac yéu td trén tao thanh mot chu ky xung (t).

1A

T=t,+h+t+t,

Hinh 1. 3: Cac giai dogn xung
Bién d6 xung: 1a d6 16n cua mdt xung dién, phan anh kha nang kich

thich manh, nhe ctia xung.

- Dong dién xung co6 thé lién tuc, déu vé bién do, tan s6 hodc ngat

quing, c6 bién diéu tan sb hay bién do (hinh 2.4).

.llI
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Hinh 1. 4: Sw thay doi dang doi véi 1 kiéu xung dién

a. Dong dién xung lién tuc déu
b. Dong dién xung ngdt quing

c. Dong dién xung bién diéu bién do.
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Két hop cac yéu to hinh thé, thoi gian va bién do xung s& quyét dinh
luong dién tich truyén tai tir mot xung dién t6i to chirc co thé (tic dung trén
dinh dudng), ciing nhu tinh chat va kha ning kich thich ctia n6. Co thé thay
rang dang xung hinh sin 14 dang d4p tmg duoc ddy dil nhét cac tiéu chuan trén
day, n6 vura co6 tac dung trén cam giac, trén co co, vira ¢6 tac dung trén dinh
dudng; ddng thoi c6 thé kich thich duoc ca cac to chirc binh thuong ciing nhu
cac to chirc ma kha ning phan tng da bi giam sat, nho co6 d6 doc 1én va dbc
xubng giit dugc vira phai va ting giam tir tir, bai vy né 1a dang xung thong

dung nhat trong ing dung 1am sang.

1.2.2 Tén s6 dong

La s6 chu ky xuat hién trong khoang thoi gian 1 gidy (don vi tinh bang
Hz). Mdi mot dong dién xung c6 mot kiéu tan sd dac trung riéng, phan anh
tinh chat tac dung dic thu cua loai dong d6. Tan sb dong c6 thé thay doi tir
mot vai xung cho ti vai ngan xung trong mot gidy. Tuy nhién, khi tin s6 tir
trén 3.000Hz thi tac dung ctia cac tan s6 khong con khac nhau nira, do t6 chiic
co thé khong kip dap ung véi nhitng thay d6i qua nhanh vé dong (e ché
Wedensky).

Nhung dong dién xung ¢ tan sé dudi 1.000 Hz duoc goi 1a dong dién
xung tan sd thap. Nhimg dong dién xung c6 tan sb tir trén 1.000Hz dén

10.000Hz dugc goi 12 dong dién xung tan s trung binh.
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1.2.3 Bién do dong

Hinh 1. 5: Bién do dong
a- Dong DF la dong co bién do on dinh
trong sudt qud trinh ton tai
b- Dong giao thoa la dong co bién do
bién doi theo nhip (dong AMF)

La bién do cua tit ca cac xung tao nén dong dién xung. Bién do dong
c6 thé on dinh trong subt qua trinh ton tai dong xung hodc bién doi theo
nhitng nhip da dinh trudce.

I.2.4 Cach pha tron xung

Chung ta déu biét rang néu chi duy tri mot dang kich thich don diéu, thi
s& nhanh chéng din dén tinh trang thich tmg (hién twong quen dong) cua co
thé. Piéu bién xung (pha tron vé tn s va bién do xung) s€ tao nén mot sy da
dang vé kich thich, chdng quen va lam ting cudng hiéu qua tac dung cua cac
dong di¢n xung.

Hién nay, trong thuc hanh vat ly tri liéu c6 nhitng dong dién xung sau
day:

- Dong xung vuong (dong Ledue)

- Dong xung gai nhon (dong Faradie)
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- Dong xung ludi cay (dong Lapie, dong Exponentiel)

- Dong xung hinh sin (dong Bernard, dong Diadynamic)
- Dong 2-5 cua trabert (dong Ultra-reiz)

- Dong giao thoa (dong Nemec, dong Interferentiel)

- Dong kich thich Nga (Russian stim)

- Dong TENS

- Dong mdt chiéu tan s6 8000Hz.

I.3. PAC TiNH SINH LY

I.3.1 Phan ing co thé ddi véi cac dong dién xung
Nguéng va hién twong quen dong: tac dung ciia mot dong dién xung dbi

v6i co thé khoé manh bao gio bao gio ciing trai qua 3 giai doan sau day:

- Giai doan cam gidc: 1a nhitng dap tng dau tién rat nhanh sau khi thiét
lap dién truong trong to chirc co thé. Luc nay cudng do dong con rat thap, chi
con mot vaima. ngudi bénh ¢ cam gidc rim ran nhu kién bo trén mit da, roi
16 dan nhu kim cham chich. Giai doan nay s& qua nhanh néu cudng d6 dong

tiép tuc tang lén.

- Giai doan co co: khi cuong do dong di manh s€ tao ra dép img co co
tir mirc d6 nhe dén manh ma ngudi bénh co thé cam thiy rat rd , gibng nhu co
duoc rung 1én theo nhip cua dong dién. mat khac, nguoi ky thuat vién diéu tri
cling c6 thé nhan thiy hién twong co rit co bang cach nhin hodc so truc tiép
vao vung diéu tri, s& thay co co rat vong 1én theo nhip dong dién xung.

- Giai dogn dau: 13 biéu hién dap ung qua mirc ddi v6i dong khi cuong

d6 vuot quéa gidi han cho phép. Tir nhitng co rut ém diu da chuyén thanh cam
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giac xodn vin co, gdy dau thit kho chiu va c6 thé dan téi nhimg tac dung phu
kho luong truée dugc. Boi vy, dau 13 biéu hién can tranh trong qua trinh
diéu tri.

Céc giai doan dap ung trén day duoc goi 1a “ngudng” cua td chirc co thé
d6i v6i dong dién xung, 1a mot quy luat chung cho tat ca moi loai dong dién
xung, khong phu thudc vao cac thong sd ki thudt cua dong. Tuy nhién, murc
d6 biéu hién dap ung lai tuy theo cam Ung riéng cua timg ngudi va timg tinh
trang bénh 1y clia to chtic co thé.

I r
MNefine dau

Ieufne cAm gldc

Hinh 1. 6: Viing cé higu lwc diéu tri

Céac ngudng dién xung lién tuc ting 1én trong qua trinh diéu tri. Diéu nay
phan anh mot dac tinh co ban cua t6 churc co thé, d6 1a hién tuong thich nghi
(hay quen) voi mot tdc nhan kich thich ngoai lai (¢ day la tac nhan dién), xay
ra rat nhanh chong sau khi bat dau diéu tri, dic biét ddi v6i nhitng dong 6 tan
s6 cao (dong co6 tan sb trung binh). Hién twong thich nghi lam cho tic dung
ctia dong xung dién bi giam sut, 1a mot van dé can phai khic phuc trong thuc

hanh diéu trj.

C6 mot sé bién phdp co ban dé tranh quen thwong dp dung la:
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- Lién tuc ting cuong do6 dong theo nhiéu nic dé duy tri mtc cuong do
trong pham vi tir trén ngudng cam giac tdi ngudng dau. Pay chinh la pham vi

cuong do cé hiéu qua diéu trj tot nhat (cong goi 1a “khoang hiéu luc diéu tri”).

- Piéu bién xung bang cach phdi hop xen k& cic nhém xung tan co sb
khac nhau (dong CP, dong LP, dong giao thoa), ngit quing bang nhiing
khoang nghi khong c6 dong (nhip thé duc, dong Burst - TENS, dong kich
thich nga), tao bién d6 dong theo nhip (dong AMF, dong udn séng-surge...)

- Gi6i1 han thoi gian diéu trji 12 mot bién phap don gian va c6 hi¢u qua,
phan nao phy thudc vao y thirc chii quan cta nguoi ky thuat vién diéu tri. Can
khéc phuc tdm 1y phai kéo dai thoi gian diéu tri thi moi ¢ nhiéu hiéu qua.
thuc té ngoai mot sd it dong can c6 thoi gian diéu tri tuong ddi dai (nhu dong
TENS), ndi chung thoi gian cho mot 1an diéu tri thuong khong qua 10 phat
(trung binh tir 4-6 phut), mot dot diéu tri khong qua 10 ngiy, néu can phai

diéu tri nhiéu dot thi phai canh nhau tir 3 dén 4 tuan.

- Phdn ing véi dong mét chiéu va dong xoay chiéu: khac biét chu yéu
12 & chd dong mot chidu gay ra tac dung dién phan dudi cac dién cuc (tac
dung galvanie), trong khi dong xoay chiéu khong gay tac dung do. cuong do
cang cao, tac dung dién phan cang nhiéu va cang giy dau. diéu nay s& lam
cho cuong do dong mot chiéu bi han ché. vai dong xoay chiéu, van dé nay
khong xay ra, boi vay c6 thé dat cuong do cao hon rat nhiéu ma van khong bi
dau. diéu nay dac biét cd loi trong diéu tri trong kich thich co, 1a noi can co
cuong do dong cao hon.

Mot khac biét nita gitta dong mot chiéu va dong xoay chiéu 13 tinh phan
cuc. voi dong xoay chiéu, cc dién cuc khong c6 cuc tinh. Néu dung hai dién
cuc c6 cung kich thude thi tic dung dudi ca hai dién cuc déu nhu nhau, cac

dién cuc déu co thé dung lam dién cuc kich thich. Vé&i dong moét chiéu, cac
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dién cuc co6 cuc tinh, nghia l1a ¢6 cuc am va cuc duong. C6 su khac nhau vé
tac dung dudi cac dién cuc. dién cuc am kich thich manh hon, do dé thuong

duoc dung lam dién cuc tac dung.

- Phadn vmg véi dong tan sé thdp va dong tan sé trung binh: ching ta

déu biét dién trd da chia lam hai loai:

e Trd khang (ro): phu thudc vao tan sé dong va co gia tri twong ddi

6n dinh 1a 1000 ohm ().

e Dung khang (ro): 1a dién tré bién d6i tuy theo dung tich cua 1op to
chirc nong va tan s6 dong. dung khang sé& giam di kha niang tan s6
dong. mdi quan hé giita tan sd va dung khang duoc thé hién qua

cong thirc sau:
Trong do6: r.: dung khang

f: tan s6 dong
1

R.= 2.m.f.c

c: dung tich to chirc

Dong c6 tan s thip (chang han 50Hz) s& dap tng véi RC khoang
3200Q. Theo luat thi dong s& di theo con duong co dién trd thip nhat. Do d6
no s€ di theo con dudng tré khang. dién tré nay kha 16n, do d6 tdc dung s€

xay ra trén bé mat néng, gay kich thich da rat manh.

[I ” R, (=Fa) Doog _|—' ﬂ ” R (< Rg
D.:,ug_. Ry = 10000 - ] Ry = 10005 -
— 1 N —

Hinh 1. 7: Duong di cua cdc dong xung
a- Puong di ciia dong xung tan sé thdp

b- Puong di ciia dong xung tan soé trung binh
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Dong c6 tan s6 trung binh (chang han 4000Hz) s& dap tmg véi r, khoang
39,8 Q. Theo luat trén, no6 s€ di theo con duong dung khang. Vi dién trdé nay
rat thip, nén dong di qua rat d& dang va s& vao téi cac 16p to chirc sau hon,

ma chi kich thich da tat it.

Nhu vay, tan s6 kich thich da manh, tdc dung nong, tan s6 trung binh

kich thich da it, tac dung sau.

1.3.2 Tac dung sinh ly

Khi mot dong dién xung tic dung vao t6 chire co thé thi cac co quan cam
thu nam trong da, co va cac to chirc ¢6 dong dién chay qua s& dugc hung phan
va dan dén cac dap tng phan xa tiép theo nhu gidn mach, ting tuin hoan,

dinh dudng chuyén hoa. .. ciia to chirc co thé.

Sy thay d6 dot ngdt cuong do cua cac xung dién s& dan t6i nhitng co
rit co khong theo ¥ mudn. tuy theo nhip d6 dong ma co rit co thé timg cai
mot hoic thanh chudi co rut lién tuc. kém theo su co rat co 13 sy ting cudng

cac phan Umg oxy hoa — khir va tiéu thu glycogen.

Déi voi t6 chie than kinh, sau sy hung phan ban dau néu tac dung dong
dién tiép tuc kéo dai thi co thé s& phan ung lai bang hién tugng giam hung
phén, tham chi di dén wc ché din truyén xung dong tir ngoai vi vao trung
wong, 1am cho da mét cam giac. tac dung hung phan hay Gc ché cong phu

thudc vao mot so yéu to nhu:

- Téc d6 tang - giam cuong do dong dién nhanh hay chdm: nhitng xung
c6 d6 dbc tang - giam cuong d6 cang 16n (xung vudng, xung gai nhon) thi tac

dung hung phan cang manh.
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- Tan s6 dong xung: cac nghién ctru cho thiy giai tan s6 dudi 50Hz c6
tac dung gay hung phan manh va dé dang dan t&i nhitng co rit co; trong khi

tac dung trc ché lai rat d& dang dat dugc vai dai tan tir 80-200Hz.

- Thoi gian tac dung kéo dai s& 1am giam dan tinh hung phan va dan t6i
hién tuong quen dong.

Tur nhitng dic diém trén, ta c6 thé suy ra tac dung sinh ly cua timg loai

dong dién xung:

- Dong Faradic kich thich manh hon uc ché vi d6 dbc 1én va d6 dbc
xubng ctia xung dung dung. ¢ thé dung dé kich thich cac ving da giam cam
giac, cac co bai, ligt, v.v...

- Dong dién xung hinh chit nhat, tuy tan sd, thoi gian xung, thoi gian
nghi...co thé co tac dung kich thich hay trc ché manh hon. khi thoi gian co
dién nhiéu thi tac dungmang dién tich lon.

- Dong dién xung hinh ludi cay, do ddc xung 1én va xudng thoai thoai,
thoi gian xung kich thich kéo dai hon, nén phu hop ca véi cac co da bi thuong
mot phan, c6 phan ung cham hon co binh thudng. ching thich hop nhét dé
kich thich cac co bai, liét co rut.

- Dong dién xung hinh sin 50Hz kich thich manh, loai 100Hz uc ché

manbh.

- Dong dién giao thoa kich thich da it (vi tan sé di kha cao t&i 5000Hz),

nhung tdc dung manh trén cac to churc sau.

- Con dong dién xung hinh sin xoay chiéu, thi hoan toan khong c6 tac
dung di chuyén dién tich, khong tic dung trén cam thy da; trai lai chi tic dung

trén to churc sau.

Céc dong dién xung nodi chung déu co cac tic dung tong hop sau day:
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- Kich thich gay co rut co.

- Giam dau, giam co that, thu gidn cac co bj ting truong luc.
- Kich thich tudn hoan méu.

- Tang cuong chuyén hoa.

- Giam phu né, tiéu tan dich thim xuét tai ving ton thuong.

Tac dung ting cudng tudn hoan mau dat dugc mot phan 1a do dong dién
kich thich truc tiép trén cac thu cam thé ctia mach mau, mat khac 1a két qua
gian tiép cua hién tuong co co, din téi phan ung xung huyét manh tai chd.
Con tac dung giam dau trude hét 1a két qua cua anh huong duong tinh trén hé
théng didu hoa dau (thuyét “cong kiém soat”) cua co thé. tiép theo, nd 13 két
qua ctia su cai thién tudn hoan va chuyén hoa tai chd (giam phu né chén ép va

giam cac chat chuyén hoa co6 hai tai cho).

Hién tugng tang tuan hoan va chuyén hoa khong phai chi 14 tai chd, ma
néu dién cuc duoc dat ding chd nod s& c6 anh huong rat manh t6i hé théng
than kinh thyc vat theo phin ving tiét doan va thong qua d6 c6 thé co tac

dung cai thién, di€u tri cho c4 mot vung rat rong.

Do két qua cua cac tac dung trén, cac dong dién xung cé thé gy tac
dung cai thién vé triéu ching bénh rat da dang. tuy nhién, né hau nhu khong

c6 tac dung gi dbi voi nguyén nhan d3 giy bénh.

Mot diém dang luu ¥ 13 tuy cac dong dién xung tan s thap c6 thé gy co
rt co nhe, nhung khong nén dung dé kich thich co. Ly do 1a cuong do can
thiét dé tao dugc co co rd phai 1a kha cao. Néu dung cac dong xung tan s6
thap, kich thich s& tré nén rat dau va nguy co an mon da rat 16n (cudng do

dong cang cao, tic dung Galvanic cang nhiéu). Trong trudng hop nay, cac
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dong xung tan s trung binh s& 1a mot su lua chon thich hop nhat (c6 thé noi

rang dong giao thoa 1a mot dong 1y tudng cho kich thich co).
I4. CAC DONG PIEN XUNG THONG DUNG

I1.4.1. Dong dién xung hinh chir nhat va dong dién xung hinh tam giac
Dong xung hinh chit nhat con duoc goi 1a dong Galvanic nhip voi dac

diém 1a mot dong dién bién thién, thay doi mot cach nhanh.
bic diém: - xung hinh chit nhat
- Tan s6 ftir 100 dén 1000 Hz/giay

- Thoi gian t = 0,01 — 1 mili gidy

0
000000 0 Leotltosotlin,

Hinh 1. 8: Cac dong di¢n xung chir nhdt
a. Dong dién xung chir nhat lién tuc déu.
b. Dong dién xung chit nhat co nhip nghi.
c. Dong dién xung chir nhdt bién diéu tan so.

d. Dong dién xung chir nhat bién diéu bién do.
Dong dién xung hinh tam giac do Faraday phat minh ndm 1931 la mdt
dong dugc dung sdm nhét trong diéu tri, c6 dic diém 1a dong xung hinh gai

nhon lién tuc , tan s6 100Hz, thoi gian xung 1-1,5ms.
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Trong diéu trj ta dung dong Faradic, lién tuc, c6 nhip nghi, bién diéu

bién do thanh udn song...(Hinh 1.8).

TR

Hinh 1. 9: Dong Faradic
a. Dong Faradic lién tuc déu

b. Dong Faradic ngdt quing
c. Dong Faradic bién diéu bién do
Dong xung hinh chir nhat 1a mot phuong phap tap luyén co rat tt, nhét
1a cac co chi c6 phan tmg thai hoa mot phan. tac dung kich thich 13 do§1§n
dau cia xung, con phan sau thi c6 tac dung dinh dudng, vi vay khong nén

dung xung qua ngan, lam co mét ma lai giam tac dung dinh dudng di.

Dong dién xung hinh tam giac c6 tac dung kich thich gidy than kinh
ngoai bién va co van, gy nén mot ludng xung dong than kinh va 1am cho co
co giat, voi diéu kién 1a “thoi tri” (chronaxic) cua co binh thuong. Véi nhiing
co va day than kinh c6 bénh, thoi tri ting 1én 10 — 100 1an mirc binh thuong,
thi n6 hau nhu khong c6 tic dung gi nira. boéi vy, mat tinh kich thich véi
dong Faradic 1a mot yéu t6 cin ban cho “phan tng thoai hod dién”.

Hién nay, trong thyc té thi nhitng dong dién xung hinh chit nhat va dong
dién xung hinh tam giac c6 thoi gian xung va tan s twong duong ciing dugc
goi chung la dong Faradic, hay con goi la dong Faradic méi (new — Faradic),

boi hinh dang xung rat nhon va tac dung sinh vét hoc rat giong nhau. Dong
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Faradic (mdi) 1a mot chudi xung, c6 thoi gian xung Ims va khoang nghi
19ms, tao thanh tan s 50Hz. vé mat thuc hanh, co rat co kiéu Tentanic (cac
co giat dugc don lai voi nhau va gy nén hién tugng “ udn van sinh 1y”) ¢
moi co xwong can c¢6 mot tan sb ti thiéu 1a 7Hz. Tan s6 thap hon s& gy ra
cac co rut roi rac. Tan sé gdy co rat dé chiu nhat ndm trong khoang tir 40-

80Hz.
Dong Faradic dugc trng dung cho muc dich chan doan va diéu trj.

muc dich chan doan gdm danh gia phan tng nhuoc co, danh gia phan
mg tang truong luc co, xac dinh vi tri nghén (block) do liét nhe than kinh

khong c6 thoai hoa ngoai vi.

Trong diéu tri, dong Faradic duoc tng dung duéi dang “kich thich chirc
ning” — FES (Functional Electron — Stimulation) trong cac trudng hop mat
kha nang co co chu dong sau ph?lu thuét hodc sau chin thuong, giai doan sé6m
trong phuc hoi phan b than kinh, ching teo co sau thoi gian bat dong kéo
dai, chung bai, liét, ... vé k¥ thuat, st dung dong xung nén co tan sb trong
khoang 40-80Hz (trung binh 50Hz) dugc diéu bién thanh cac nhip udn séng
(surge), tao ra cac chudi co rat co theo nhip co thé diéu chinh duoc tr 1-10
lan/phut tuy theo tinh trang cu thé cua co.

Phuong phép kich thich nay tao nén hiéu qua hdi phuc co rét cao. ngoai
ra, theo quan diém tan s, dong Faradic khong chi phu hop dé kich thich co,
ma vi mot cudng do thap hon (ngudng cam giac) nd con cb két qua tt trong

cat dau.

1.4.2. Dong dién xung hinh ludi cay

Néu ta cho cuong do ciia mot dong galvanic 1én dung “thém kich thich”,

thi co s& co giat. Nhung néu cho dong dién d6 1én tir tir, thi co s& khong giat

22



nita. nhu vay, néu thoi gian va cudng d6 khong thay doi, su kich thich chi c6
hiéu qua néu dién 1én tir 0 dén cuong d6 thém mot cach rat nhanh. loai dong
dién co cudng d6 1én tir tir nhu vay goi 13 “dong dién tién dan” (conurant
progressif) hay dong dién xung hinh ludi cay (do hinh dang xung giéng nhur

hinh chiéc 1udi cay).

IMM/\ : {fI\ N f\bf\N\f\f\ A,

ms

Hinh 1. 10: Dong dién xung hinh luéi cay
a. Dong dién xung hinh ludi cay lién tuc
b. Dong dién xung hinh ludi cay bién diéu tan sé
c. Dong dién xung hinh luéi cay bién diéu bién do
Pic diém: - Xung hinh ludi cay, d6 doc 1én va xubng tir tir
- Tan sd c6 thé thay d6i, bién doi 50 + 5000 Hz.
- Do déc co thé thay doi

- Thoi gian xung twong déi dai (tir 1,6 — 60 ms), phu hop véi
tinh kich thich da giam khi co bi bénh.
- Ciing c6 thé udn sdng, thay d6i do doc 1én xubng, tan sd,
V.V...
Ta biét rang, nhitng co nay 1a nhitng “co cham” mudn lam cho no giat
v6i dong Galvanle 1én nhanh nhu séng chir nhat binh thudng thi phai can mot

cudng do rit cao ma cac co lanh bén canh chuwa bi thoai hoa khong thé chiu
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duoc. nhung véi “dong tién dan”, thi co co thé co giat voi mot cuong do kich
thich thdp. Tinh chat dic biét nay gitp cho chan doan dién co dién mot

phuong phép rat hay dé nghién ctru céc co thoai hoa.

V61 mot co binh thuong, chi cho vao 2 microfarads thi ding “thém” no
khong giat nita. nhung ddi voi mot co thoai hoa, co khi cho vao hang chuc
microfarads né van con giat. phwong phap nay khong nhiing ding trong chan
doan co ma con duogc ap dung trong diéu tri. Nho no ta co thé luyén tap cho
nhing co di bi thoai hoa ning co giat v4i nhitng cuong d6 thap ma khong

lam co giat va mét madi nhitng co lanh bén canh.

1.4.3. Dong dién xung hinh sin (dong Dydinamic, dong Bernard)
hA A AT AN
ms ms

b d
h NV
ms ms
I
/\/\/e\
ms

Hinh 1. 11: Dong dién xung hinh sin
a- Dong MF; b- Dong DF; c- Dong LP;
d- Dong CP; e- Dong CPID

Dong dién xung hinh sin duoc Bernard dé xuat va ap dung tir nam 1943

-

gdm c6 5 dang dong co ban. Hai dang dau la:
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- Dong mot pha c¢d dinh (MF): tan s6 50 Hz khong d6i, gdy cam giac

rung manh va co rut co.

- Dong hai pha c¢6 dinh (DF): tan s6 100 Hz khong ddi, gdy cam giac
ngira hay kién bo nhe trén da. Chi giy co co khi cudong d6 dong da kha cao.

La dong dé chiu nhat trong cac dong dién xung hinh sin.

Van dé v6i hai dang dong nay 13 hién twong quen xay ra kha nhanh chi
sau mot thoi gian kich thich ngan (1-2 phut), lam cho kich thich trd nén kém
hiéu qua. c6 hai cach khic phuc la: ting cudng d6 dong hodc bién dbi tan sb.
cach thtr nhat c6 thé gay ra nguy hiém, con cach thir hai dan t6i su ra doi 3

dang dong sau:

- Dong bién diéu chu ky dai (LP): c6 sy bién doi cham, luan phién giita
dong DF va MF theo tirng nhip 6 gidy. dong kich thich manh hon dong DF
doi chuat va gay co rat co nhe trong pha MF.

- Dong bién diéu chu ky ngian (CP): ¢6 su bién doi nhanh, luan phién
gitra dong DF va MF theo tung nhip 1 gidy. Dong nay kich thich nhe hon
dong MF d6i chat, nhung manh hon han dong LP hay DF. Trong pha MF c¢6
thé gay co rut co nhe.

- Dong CPID: giéng nhu dong CP chi khéac 13 cuong do trong DF cao
hon pha MF 10%. nhu vy s& 1am mat di sy khac biét vé cam giac giita pha
DFva MF.

Céc dong dién xung hinh sin thuong dugc dung vao muc dich gidm dau
no6i chung (dau gan, co, khép, day than kinh...) kha hiéu qua. Ngoai ra con
duoc ap dung diéu trj cac rdi loan thyc vat, chéng co thit, giam phu né. ..

Khi tmg dung diéu tri can luu ¥ t&i hai van dé d6 1a kha nang kich thich

cua dong va tinh trang roi loan bénh 1y cia t6 chirc co thé. Vi cuing mot mirc
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cudng do, kha ning kich thich cta cac dong dién xung hinh sin dugc sip xép

theo thtr tw murc do tir nhe dén manh nhu sau:
DF -> LP -> CP -> CPID -> MF

Nguyén tic teng dung la: doi véi cdc réi loan cang ndng (bénh cdp
tinh) thi su dung dong cang ém diu (DF/LF). Nguoc lai roi loan cang nhe
(bénh man tinh) thi su dung dong kich thich cang manh (CP/CPID). Dong
MF kich thich rat manh nén hau nhie khéng dwoc dimg trong truong hop
nao cd. Dong DF la dong ém diu nhdt nén thuong dwoc diing trong nhirng
lan diéu tri dau dé bénh nhén lam quen voi dong truoc khi bat dau diéu tri

bang nhitng dong kich thich manh hon.

Dué6i ddy xin gi6i thiéu cach lya chon phac dd diéu tri bang cac dong

dién xung hinh sin:

Thong s6 Bénh cd'p tinh Bénh man tinh
Loai dong DF/LP (DF)/CP/CPID
Thoi gian diéu tri 3-5 phut 5-7 phut
Cuong do dong Vira da cam thay Cam thdy rd
Tan xuét diéu tri Hang ngay 2-3 lan

1.4.4. Dong dién xung 2-5 (Trabert, dong Ultra-Zeir)

Dong 2-5 duoc dé xuat va phat trién dya trén kinh nghiém cua trabert
v6i mot sé dic diém 1a dong xung vudng mot chiéu, co thoi gian xung 2ms va
khoang ngit Sms, tan s6 dong vao khoang xuat hién nhanh chéng va kéo dai

trong vai gid dong ho sau khi diéu tri.
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Dic biét dong 2-5 rat thich hop cho viéc tic dong theo tiét dién tuy gay

anh huong diéu tri trén ca mot vung rong. Trabert da dé xuat 4 vi tri dat dién

Hinh 1. 12: Xung 2 -5

cuc rat dién hinh la:

EL I: diéu tri cho vung cham, c6 va vai.

EL II: diéu tri cho ving nguc va canh tay.

EL III: diéu tri cho ving nguc va lung.

EL IV: diéu trj cho vung thit lung va chan.

ELI

}

"\" ELI
I‘\

A

/

ELII

ELI¥

{

A\

Hinh 1. 13: Bon vi tri dit dién cuwc ciia Traberrt
(EL :Electrode Localisation)

Hién nay hau hét cac liéu trinh diéu tri déu bat dau béng mot trong 4 vi

tri ké trén tuy theo vung tiét doan chi phéi bénh, sau d6 méi diéu tri tiép tai

chd ton thuong.




Diém dang luu y trong thuc hanh vi day 1a dong c6 théng sé khong thay
ddi, do d6 hién tugng quen xay ra rat nhanh, can khic phuc bang cach lién tuc

tang cuong do dong theo phac d6 dudi day:

| TCQuen—=1T — Dy trlcudng do
e — |
2-4 lin
|
- gt I Téi da 10 pht !

Tsida 15 phii

1.4.5. Dong dién xung giao thoa
Dong giao thoa do Nemec dé xuat va phat trién, 1a mot dong vira cé tc
dung cua tan s thép mét chiéu, vira it kich thich da do tac dung cua cac dong

xoay chiéu tan s6 trung binh hodc cao hon.
Giao thoa 13 hién tuong xdy ra khi c6 hai hodc nhéu séng xoay chiéu
trung khép véi nhau tai cung mdt diém hodc mot loat diém trong moi trudng,

ching han nhu séng dnh sang, sobng am thanh va cdc dong xoay chiéu.

Hinh 1. 14: Giao thoa ciia 2 dong xoay chiéu khdc tan sé
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Liéu phap giao thoa duoc ap dung trong diéu tri bang cach cho 2 dong
xoay chiéu tan sb trung binh tuong tac 1an nhau, mot dong c6 tan sé ¢b dinh
4000Hz, trong khi tan sé cua dong kia c6 thé diéu chinh dugc tir 4000 t&i
4250 Hz. két qua ciia su tuong tac d6 1a xuat hién mot dong xoay chiéu tan sd
trung binh méi ¢6 bién d6 dong ting giam mot cach nhip nhang. Su bién ddi
bién do nhu vay duogc goi 1a “nhip diéu bién bién d6”, hay nhip AMF
(Amplitute Modulated Frequency). Nhip AMF tuong Umg véi su chénh 1éch
vé tan sd cia 2 dong nguyén thuy (0-250 Hz) va doc coi 1a tan sb kich thich

chinh trong diéu tri.

Trong tng dung diéu tri, ngoai nhiing chi dinh chung giéng nhu cac
dong dién xung khac, dong giao thoa con dugc coi la mot dong ly tudng cho
kich thich co (thé duc dién) va diéu tri cac ton thuong bénh 1y & trong siu, boi
c6 thé dung cudng do dong kha cao, ma van khong gy ra cam giac kich thich
kho chiu & dudi cac dién cuc, not co cac tan cung than kinh cam giac (do sang
mang ¢ tan sd trung binh). hon nira, ddy lai 13 dong xoay chiéu khong c6
hién tuong phan cuc, boi vay khong gay ra tadc dung dién phan, nén khong s¢

ton thuong an mon da nhu cadc dong mat chiéu.

Piém dang chu y trong thuc hanh diéu tri 1a ¢ chd day 1a dong c6 kha
nhiéu thong s6 va k¥ thuat ap dung, nén viéc lya chon sao cho dung véi muc
dich yéu cau diéu tri dat ra doi khi cing 1a mot van dé kha phuc tap. Xin gidi

thiéu nhimng thong sb k¥ thuat chinh ciia mot dong giao thoa dé tién ing dung:

O  Tan s6 kich thich: chinh 1a tan s nhip AMF (trudc ddy con goi
la xung boc), co thé diéu chinh doc theo yéu cau diéu tri. thong chia ra hai

nhom tan s6 AMF:
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0 Tan s6 AMF cao (80-200 Hz): cam giac kich thich ém diu,
thuong ap dung diéu tri trong giai doan dau va cac bénh 1y cip tinh, c6 dau

nhi€u va tang cam da.

0 Tan s6 AMF thip (dudi 50 Hz): cam giac kich thich thd, sdu
va manh hon, thuong ap dung diéu tri bénh 1y ban cép va man tinh c6 cam

giac dau nhe hon hoac dé tao ra cac co rut co (thé duc dién).

0  Tdn so diéu bién va khoang diéu bién tan s6: mot nhugc diém
ciia dong AMF lién tuc (dic biét khi tn s trén 100Hz) 13 bénh nhén rat
chong quen, lam giam tac dung kich thich. Khoang diéu bién tan sé da duoc
thiét ké dé tranh quen bang cach chong thém mot tan sd phu (tan sb diéu bién,
c6 thé thay d6i duogc) 1én trén tan s AMF nén. Khoang diéu bién s& bién ddi
tan sd cua no tir 0 cho tGi gia tri tan sd cao nhat da dugc dit theo mot nhip
cho trudc. Ngoai ra, né con cho phép diéu chinh tan s kich thich duoc dung
v6i tinh trang ton thuong bénh 1y. Khoang diéu bién tan sd rong (50-100 Hz)
thich hop cho cac bénh 1y cip tinh, trong khi khoang diéu bién hep (10-40

Hz) thudng ap dung cho cac bénh 1y ban cap va man tinh.

Hinh 1. 15: Tan sé diéu bién va khodng diéu bién
(AMF nén = 50 Hz) + (Khodng diéu bién = 50 Hz)
— dong AMF sé bién doi tir 50 + 100 Hz.
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0  Chuwong trinh diéu bién: biéu thi ty 1& thoi gian giita tn s
AMF nén véi tan s6 diéu bién (tinh bang gidy). C6 nhiéu chwong trinh diéu
bién, nhu 1/1, 1/5/1/5, 6/6, 1/30/1/30.....tuy theo muc diéu trj khac nhau.
Nhitng chuong trinh diéu bién nhe nhang, thoi gian kéo dai (6/6,1/30/1/30)
thich hop véi bénh cép tinh, chuong trinh diéu bién dot ngdt, thoi gian ngin
(1/1) thich hop cho bénh man tinh.

2y Y A
SN T T~ T

Hinh 1. 16: Mt so chwong trinh diéu bién
0 D¢ sdu diéu bién: trong trang thai 1y tudng, bién do dong sé

bién doi tir 0 cho téi cuc dai, tao nén cac do sau di€u bién khac nhau tuy theo
k¥ thuat dugc str dung. P06 sau dieu bién 100% duogc coi 1a téi vu, vi ¢o tac

dung kich thich va chéng quen tét.

T e e
LA
Hinh 1. 17: D§ siu diéu biéh e 5"
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0 Tan s6 séng mang: 1a trung binh cong cua cic tan sé dong
nguyén thuy da tao ra dong giao thoa do [f = (f1 + 2)/2]. trong giam dau th-
ong dung tan s6 séng mang tir 4000Hz tré 1én, con dé kich thich co thi dung

tan s tir 2000 + 2500Hz.

0 Cuong do dong: véi much dich gidm dau thi thuong chi dung
cuong d6 dong tuong ddi thap; con kich thich co lai phai dung cudng d6 dong
kha cao dé tao ra cac co rit co manh. trong bénh 1y cép tinh ciling chi dung
cuong do dong thép ; nguoc lai, trong bénh man tinh dung cudng dd dong cao

hon.

0  Kj thudt dp dung diéu tri: hién nay c6 3 phuong phap diéu tri

giao thoa la:

- Phuong phap 2 di¢n cuc: sur dung 2 dién cuc. Su giao thoa
xay ra & bén trong may va dong ra khoi may 1a dong di duoc diéu
bién hoan chinh, vé&i do sau diéu bién ludn 13 100%, nén tic dung

kich thich rat manh. 1a phuong phap 1y tuéng cho kich thich co.

- Phuong phdp 4 di¢n cuc: st dung 2 cdp dién cuc. Trong
phuong phap nay, c6 2 dong chua duge diéu bién ra khoi may va su
giao thoa xay ra ngay trong t6 chitc co thé, nén tac dung rat siu va it
kich thich da. Tuy nhién, d6 sau diéu bién c6 thé bién ddi tir 0 cho
to1 100%.

- Phuong phap quét vecto dong luc: duoc dung dé 1am ting
thém dién tich vung kich thich c6 hiéu qua.

Badng dwdi ddy cung cdp nhitng théng sé chinh

trong phdc do diéu tri dong giao thoa.
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Cap tinh Man tinh

Tan s6 AMF nén 100 — 150 Hz 40 — 80 Hz

Khoang diéu bién Rong (50 — 100 hep ( 10 — 40 Hz)
Hz)

Kiéu diéu bién 6/6, 1/1

1/5/1/5,1/20/1/30

Cuong do dong Céam giac 1o Duéi ngudng dau

(2 — 3 lan ngudng (3 — 5 lan ngudng
dau) cam giac)

Thoi gian diéu trj Ngin (3-5 phut) Dai (10 — 15 phut)

S lan diéu tri Hang ngay 2 — 3 lan/tuan

Tan s6 song mang 4000Hz 2000Hz

Thoti gian xung 125 ps 250 us

Soi than kinh chiu tac soi a (nhom II + soi ¢ (nhom IIIb +

dung [11a) V)

1.4.6. Dong TENS

TENS 1a tén viét tat tr thuat ngit Transcutaneous Electro-neuro
Stimulation, c6 nghia 12 phuong phép kich thich than kinh qua da bang tac
nhan dién, nham muc dich trj liéu va duge coi la phuong phép diéu tri dién

tan sb thép tr 1965. Ngoai ra, con mot sb tén goi khac nhu TES, TNS, ENS...
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Vé co ban, TENS 1a mot dong xung chit nhat xoay chiéu tan sb thap, phu
hop véi thuyét ‘kich thich chon loc’ va duoc ap dung c6 hiéu qua cho nhirng
truong hop khong con dép img véi nhitng dang tri liu khac (dac biét 1a giam
dau). Dong TENS c6 rat nhiéu vu diém do né hau nhu khong c6 bién chimg,
khong gay cam giac khé chiu, thiét bi twong ddi ré tién, nhiéu thong sb c6 thé

thay d6i dugc va nguoi bénh c6 thé tu diéu tri tai nha dugc...

Dong TENS c¢6 3 dang xung co ban, co thé lua chon tuy theo muc dich

diéu tri:

Hinh 1. 18: Xung chir nhat
a- Xung chit nhdt hai pha doi xung
b- Xung chit nhdt hai pha khéng doi ximg
c- Xung chit nhdt xoay chiéu

Céc xung dong TENS cé dic diém 1a d6 doc xung nhanh, két hop hién
tugng dao cuc (hai pha), nén rit khé quen dong va tranh duoc tic dung
Galvanic khi diéu tri kéo dai. Dang TENS thong dung nhat 1a xung chit nhat
hai pha khong d6i xtng.

Cho dén nay c6 3 loai dong TENS hay duoc ap dung diéu tri 1a:

* TENS théong thuong: dic diém 13 c6 tan sé cao (80 — 100 Hz) va cudng
d6 dong thap, dugc dung phd bién nhat trong cac loai dong TENS, c¢6 hiéu
qua rat nhanh trong diéu tri chimg ting cam va bong bubt do tén thuong than
kinh ngoai bién, dau 4o (chima), dau do seo va dau sau phiu thuat. Co thé co

két qua tot nhat trong diéu tri ching dau lung (thit lung).
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* TENS chdm ciru: dic diém 13 c6 tan s6 thap (doi 10 Hz) va cuong do
dong cao, duoc dung dé tac dong 1én cac huyét vi cham cuu, diéu trj cac

ching dau man tinh c6 hi¢u qua.

* Burst — TENS: 1a mgt dang sura ddi tir dong TENS cham ctru theo mdt
kiéu diéu bién tan sd dic biét thanh timg chudi xung (burst) v6i tan s6 chudi
tir 1 — 5 Hz. diéu nay dan dén sy phong thich endorphin & muc trung wong,
gdy ra tac dung giam dau rit manh. dong burst — TENS duogc dung khi dong
TENS thong thuong té ra khong c6 hiéu qud, va n6 dic biét thich hop cho
diéu tri nhig ving dau nim ¢ sdu (dau gan, co) va nhing truong hop dau
mén tinh. tic dung giam dau thudng xuat hién mudn (sau 20 — 30 phut),

nhung c6 thé kéo dai sau khi kich thich d két thic.
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Bang tém tit cac dong TENS

Théng sé TENS thong TENS Bust -
thuong cham cuu TENS

Thoi gian 10 -75us 150 — 10— 75 va

xung 400us 150 — 400 us

Tan sb Cao (50 — 100Hz) | Thap (1- 4Hz) 1-4Hz

xung

Cuong do Duéi ngudng Dau chiu C4 hai

duoc
Tac dung Dau cip, nong Huyét Pau man,
sau
Dang Lién tuc Lién tuc Chudi
xung
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Phac do diéu tri dong TENS:

Tinh chit dau Cap tinh Min tinh
(biéu hi¢n r6 rét) (biéu hién mo nhat)
Soi than a (nhom 11, 111a) ¢ (nhom IIIb, Iv)

kinh dan
Loai dong TENS thong thuong TENS cham cuu,
Burst- TENS
Thoi gian 50us 250us
xung

Tan s6 dong

cao (50 — 100Hz)

thap (1- 4Hz)

Cuong do thap (2 — 3 ngudng cao (3- 5 ngudng
dong cam giac) cam giac)
Thoi gian dai (30- 60 phut) ngén (10- 20 phat)
diéu tri

Co ché tac

dung

thuyét “cong kiém

soat”

phong thich
endorphin
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1.4.7. Dong kich thich Nga

La mot dang ung dung dac biét ctia dong cé tan s trung binh, do KOTS
dé xuat va ap dung tap luyén nham lam ting cudng stc co cho cac van dong
vién va cac nha du hanh vii tru Nga. Cac két qua dugc bao cdo 1an dau tién tai
cudc hoi thao trao ddi kinh nghiém vé kich thich dién h¢ co - xuong gilra
Nga va Canada nam 1977.

Pic diém la mot hinh xung hinh sin xoay chiéu tan s 2500Hz, duogc
ngat quing 50 lan/s, tao ra mot chudi xung gibng nhu dong Burst TENS.
Tong thoi gian chudi xung 14 20ms, ty 18 thdi gian xung trén khoang nghi 1a
1/1 hodc 1/5. Tan sb chudi 50 Hz nim ¢ khoang gitta ctia dai tan sé dugc cho

13 ¢6 tac dung kich thich co manh nhat (40 — 80 Hz).

AN AL AL
ERRAE

Hinh 1. 19: Dong kich thich Nga
(a- Chuwea diéu bién; b-Pd diéu bién)

Trong k¥ thudt ndy, nén tdng cuong do dong cho tdi1 khi tao ra duge co
rit co manh nghia 1a tor mue kich thich van dong cho td1 mrc gidi han chiu
dugc. Kich thich gy co co tdi da trong 10s (néu kéo dai hon thi co s& mét),
sau d6 ngimg kich thich trong 50s dé tao diéu kién cho qua trinh tai cuc (hoi
phuc co) sau mgt dién thé hoat dong (thoi gian nghi ngén hon s€ khong du dé
tao ra co co toi da sau do, vi co van con trong giai doan tro). Lip lai toan bo
10 14n co co theo chu trinh trén trong 10 phut, tao thanh cong thirc “10:50:10”

(thé hién twong quan thoi gian co co / thoi gian nghi / s6 1an co co). Viée diéu
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tri duoc tién hanh hang ngay trong 5 ngdy, nghi hai ngay roi diéu trj tiép. tong

s6 12 25- 35 1an diéu trj trong 5 dén 7 tuan.

Mot s két qua dat duoc 1a: tée d6 co co dat tdi da sau 10- 15 lan diéu
tri, lyc dang truong ting 10- 30% so vé6i co chit dong, strc co ting 40% sau 20
dén 25 14n diéu tri, stc bén co dat tdi da sau 35 1an diéu tri, c6 hién tong phi
dai co, nhung giam nhanh. ngoai ra, mét sd tic gia khac con dé nghi cong
thic tinh ty 1¢ thoi gian co co/ thoi gian nghi: 2,5/2,5; 2,5/5; 5/10;
7/25;20/80...

1.4.8. Dong 1 chiéu tin s 8kHz

Cho t6i nay thuc té 1a hiéu phap ion hoa (dién phan thudc) chi duoc ng
dung voi dong mot chiéu déu (dong Galvanic).

Khi dong mot chiéu bi ngét quang voi tan s 8.000Hz, s& tao ra mot loai
dong méi: dong mét chiéu tan sb trung binh véi khoang nghi 13 Sus va thoi
gian xung 14 125us, chu ky hoat dong 95%, tao ra mot dong ma trén thyc té 1a
gidng hét dong Galvanic. Tuy nhién, c6 mot su khac biét chu yéu do 1a tan sd
trung binh ctia dong nay lam cho no6 tr¢ nén “than thién” vé1 nguoi bénh hon
(it gdy an mon da hon so vdi dong galvanic).

Liéu lugng thudc dua vao c6 thé tinh todn theo cong thirc dung cho dong
mot chiéu:

LM 1
n o 9,6.10°

m

trong do:
m: khi luong thude duoc dua vao (kg)
i: cuong do dong (a).

t: thoi gian c6 dong dién (s).
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m: khéi luong phan tir gam (kg/mol).

n: hoa tri cia chat duogc dua vao.

1 . .
: hang so.
9,6.104 &

Mat d6 dong t6i da tai dién cuc tac dung khong nén vuot qua 0.2mA/cm’
dé dé phong tac dung dn mon da ctia cac dong mot chiéu.

Ngoai liéu phap ion hoa bang anh hudng trén hé than kinh giao cam cua
dong mot chiéu tan s 8.000Hz con ¢ thé duoc dung dé diéu tri ching dau
than kinh, ching ra nhiéu md héi chan tay, cai thién tuan hoan ngoai vi, lam

lanh vét thuong va diéu trji nhitng ving da bi ting cam...
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CHUONG II: PHUONG AN THIET KE

I.1. CAC DANG XUNG PUQC LUA CHOQN THIET KE

Véi muc dich xay dung phan mém tao cac dang xung dién mang tinh
tmg dung, thém vao d6 phan mém dugc xdy dung dé ung dung cho viéc
nghién ctru thiét ké va ché tao may diéu tri dién BK-ET2, viéc dau tién can
lam d6 chinh 1a tién hanh khao sat thuc trang bénh 1y cua nguoi bénh, qua
viéc tién hanh khao sat, thu thap s liéu tai 1 s6 bénh vién 16n nhu bénh vién
E, bénh vién Bach Mai va bénh vién Nhi Ha Noi va di tong két duoc cac loai
bénh 1y thuong gap trong linh vyc vat 1y tri licu dé tir 46 dua ra dugc co so

cac dang xung dién dang duoc phd bién hién nay.

I.1.1. Dang séng bién diéu chu ki dai (LP)

A

Hinh 2. 1: Dang song LP

41



I1.1.2. Dang song bién diéu chu ki ngin (CP)
+

v

>
>
;

Hinh 2. 2: Dang song CP

I1.1.3. Dang séng 2 pha c6 dinh (DF)

WAVAVAYAVAN

’ >
T

Hinh 2. 3: Dang séng DF

I.1.4. Dang song 1 pha c6 dinh (MF)

VANVANNAN

Hinh 2. 4: Dang song MF
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II.1.5. Dang song Faradism

—
v

Hinh 2. 5: Dang song Faradism
I1.1.6. Dang séng TENS 2 pha khong d6i xirng (BF.ASYM)

—

‘ >
R

Hinh 2. 6: Dang song TENS(BF.ASYM)

I.1.7. Dang séng TENS 2 pha déi xtirng (BF.SYM)

Lot

r—Trrrr—TrrTrr1Tr 7

|
R

Hinh 2. 7: Dang song TENS(BF.SYM)
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I1.1.8. Dang séng TENS 2 pha déi xirng cé diéu bién (BF.SYM-AM)

—
\/

Hinh 2. 8: Dang song TENS(BF.SYM-AM)

I1.1.9. Dang séng TENS 2 pha khong ddi xirng ¢é diéu bién tan so
(BF.SYM-FM)

Mmuu Ly

I 11T 1T T T 1T 1"
T

v

Hinh 2. 9: Dang song TENS(BF.SYM-FM)
11.1.10. Dang séng TENS 2 pha khong d6i xirng dang chim (TENS
BF.ASYM-burst)

Hinh 2. 10: Dang song Burst -TENS
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I1.1.11. Dang séng tan so trung binh MF c6 diéu ché bién @9 (MF-AM)

Hinh 2. 11: Dang song MF-AM

I1.1.12. Dang séng tin so trung binh két hop diéu ché bién d9 va tin sb

\/

A
h 4
A

Hinh 2. 12: Dang song MF-AM&FM
I1.2. CAC CHE PQ PIEU TRI PUQC LUA CHON THIET KE
Céc dang xung diéu tri duge lua chon dya trén viée khao sat cac ché do
diéu tri phd bién hién nay, théng qua mot loat cac nghién ciru, khao sat do dac
bénh 1y trén cac bénh nhan tai cdc bénh vién 16n tai Ha ndi. Dudi day la cac
ché @6 diéu tri thong dung voi thuc trang bénh 1y clia ngudi dan hién nay va

cling 13 cac ché d6 dugc lua chon khi xdy dung may diéu tri dién xunf BK-

ET2. T(s

45



I1.2.1. Superficial pain (dia)
2 phut DF (T = 10ms).

WAVAVAVAVAN

|
T

Hinh 2. 13: Dang song DF

3 phut LP (T = 10ms).

A

v

\/

\/

Hinh 2. 14: Dang song LP

3 phut LP (T = 10ms) dao cuec.

A

\ 4

Hinh 2. 15: Dang song LP ddo cuc
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I1.2.2.  Neurogenic.
3 phat CP (T = 10ms).

A

v

Hinh 2. 16: Dang song CP

3 phut CP (T = 10ms) ddo cuc.

A

v

v

Hinh 2. 17: Dang song CP ddo cuc
I1.2.3.  Acute phase (MF)
3 phut MF = 10kHz, AMF = 100Hz.
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Hinh 2. 18: Dang song MF 10kHz
12 phiit MF = 10kHz, AMF = 80Hz, bién tan tir 80Hz dén 100Hz, chu ki

quét 12/12 (giay).
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Hinh 2. 19: Dang séng MF 10kHz bién tan
I1.2.4.  Subacute phase (MF)
3 phut MF = 6kHz, AMF = 100Hz.

Hinh 2. 20: Dang séng MF 6kH

12 phut MF = 6kHz, AMF = 30Hz, bién tan tir 30Hz dén 80Hz, chu ki
quét 6/6 (giay).
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Hinh 2. 21: Dang song MF 6kH?

I1.2.5.  Chronic phase (MF)
5 phat MF = 4kHz, AMF = 20Hz.

Hinh 2. 22: Dang song MF 4kH7
15 phut MF = 4kHz, AMF = 1Hz, bién tan tr 1 Hz dén 30Hz, chu ki

quét 1/1 (giay).

Hinh 2. 23: Dang séng MF 4kHz bién tan
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I1.2.6.  Acute phase (TENS)
5 phat TENS BF.ASYM véi T = 80us, = 80Hz.

L J

| =N T

Hinh 2. 24: Dang song TENS BF.ASYM
5 phut TENS BE.ASYM v¢i T = 80us, bién tan tir 80Hz dén 100Hz, chu

ki quét 6/6 (giay).

Hinh 2. 25: Dang song TENS BF.ASYM bién tin
I1.2.7.  Subacute phase (TENS)
5 phut BF.ASYM v6i T = 200us, f= 50Hz.

e
A

Hinh 2. 26: Dang song TENS BF. ASYM
20 phit BE.ASYM véi T = 150ps, bién tan tir 5SHz dén 100Hz.
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Hinh 2. 27: Dang séng TENS -BF.ASYM bién tin
I1.2.8.  Chronic phase (TENS)
10 phut BF.ASYM vo6i1 T = 200us, f = 5Hz.

T!lllllll
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Hinh 2. 28: Dang song TENS-BF.ASYM
20 phut BF.ASYM v6i T = 100us, f= 85Hz, Burst = 2Hz. t, =100ms,

1, = 400ms.

: Ty : Eg
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Hinh 2. 29: Dang song Burst - TENS
I1.2.9.  Subacute phase 2 ( TENS)

30 phut TENS BF.ASYM v6i T = 150us, f = 80Hz, Burst =2 Hz.
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t, = 100ms, r, = 400ms.

Hinh 2. 30: Dang song Burst TENS
I1.2.10.  Super ficial circulation improvement (dia).

2 phut DF (T = 10ms).
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Hinh 2. 31: Dang song TENS BF.ASYM
2 phat CP (T = 10ms).
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Hinh 2. 32: Dang song CP
2 phut CP (T = 10ms) déo cuc.
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Hinh 2. 33: Dang song CP ddo cuc
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I1.2.11.  Circulation improvement (TENS)
10 phtt BF.SYM vé61 T = 150ps, f = 15Hz, nhip co gian 1/1/1/3

(second).

Hinh 2. 34: Dang song TENS( BF.SYM)
11.2.12.  Muscle stimulation (Faradism)

15 phut faradism T = 1ms, r = 19ms, nhip co gian 1/1/1/6 (giay).

|,

Ny

Hinh 2. 35: Dang song Faradism
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11.2.13. Muscle Stimulation (TENS)

12 phut BF.SYM v6i T = 200us, = 35Hz, nhip co gian 3/2/1/6 (gidy).

Hinh 2. 36: Dang séng TENS( BF.SYM) cé diéu bién
11.2.14.  Epicondilitis (TENS)

15 phiit BE.SYM véi T = 75us, bién tan tir 80Hz dén 100Hz, chu ki quét
6/6 (giay).

v

Mmuu iy
|

Hinh 2. 37: Dang séng TENS( BF.SYM) c6 diéu tin
I1.3. XAY DUNG MODUL PHAN CUNG
Vé co ban dé tao ra duoc cac dang song hay cac xung diéu tri van khong
thé thiéu dugc 1 modul phan cimg dé trién khai, 1 thiét ké hop 1y giita phan
cimg va chuong trinh phin mém sé& tao ra sy tdi uu cho viéc xdy dung mot
thiét bi hay don gian 1a 1 may diéu tri bang cac dong xung dién. Dudi day la

so d6 khéi va nguyén 1y lam viéc duogc thiét ké va trién khai.

I1.3.1. So dd khdi ciia modul tao séng va nguyén ly lam viéc.
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in hiéu diéu khién
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! | %
Hinh 2. 38: So do khoi tl&éhké' modul phan cieng
ip tao

Khbi tao song ban than né bao gglg 9%0%1’9 g&)

Modul tao dang song co ban: su glglgl%%r\]/l diéu khién AT89C52 két

B6 chuyén déi DA

hop cac bd chuyén ddi sé/tuong tu (DACS080), cac dang song chinh du%ﬁzboéch
ra tor modul nay, do la cac dang song phirc tap da dugc tao nén trén co ggj
thuat toan béng ngdn ngir 1ap trinh cép cao, sau do duoc roi rac héa@ﬁéé@kénh
co sO dir liéu va duogc tai tao lai trén chip xtr 1i véi ngdn ngit may Assembly.
Modul tao tin hiéu diéu bién: phdi hop tao cac dang séng diéu bién don
gian khong doi héi do chinh xac cao, cling trén co s& cac chip lap trinh ho
AT98C52 cing cac bd bién doi soé/tuong tu(DAC0808) dé két hop voi cac
dang song co ban thong qua bd nhan AD534 duoc s6 hoa trén mach, ngoai ra
c6 thé khong ché bién do song tao ra ciing thong qua b nhan trén mach cling,
day 1a mot trong nhiing diém nhén co ban trong phan thiét ké khdi tao song.
Nhu & trén c6 thé thiy cac dang xung diéu tri 1a rit da dang va phuc tap, tir
nhimg dang song don gian trén nén tang co ban 1a cac song sin cho dén nhung

dang song phuc tap véi cac song TENS diéu ché bién do hay tan sé tham chi
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ca diéu bién két hop diéu tan hay cac dang chum Burst. Trén co s cac dang
song nhu trén, trong qua trinh thiét ké tinh toan phan loai ra thanh 2 dang, d6
la dang song co ban khong diéu ché dugc tao ra truc tiép trén modul tao dang
song co ban va dang song c6 diéu ché duogc tao nén boi ca 2 modul noi trén.

Vi du dudi day sé trinh bay minh hoa viéc xay dung mot dang séng phirc
tap kiéu c6 diéu ché:

- Bdi v6i ché do diéu tri Circulation improvement (TENS)

dang xung dién diéu tri str dung dang song TENS bén dudi :

- Circulation improvement (TENS)

Thong s6:

10 phat BF.SYM v6i T = 150us, f= 15Hz,

Nhip co gian 1/1/1/3 (second).

Hinh 2. 39: Dang song TENS( BF.SYM) c6 diéu bién

C6 thé nhan théy trén dd thi dang xung dién 1a su két hop cua dang
song TENS voi d rong xung T = 150pus, nhung tan s6 song TENS 1a 15Hz,
ngoai ra con c6 diéu ché bién do véi nhip co gidn 1/1/1/3, c6 thé bicu dién

dudi dd thi bén duéi:
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Hinh 2. 40: Nhip co gidn bién dj

Trong truong hop nay dang xung dién dugc chia lam 2 dang song, dang

song TENS 1a dang song co ban, con diéu bién bién d6 tach thanh dang song
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Hinh 2. 41: Cdch xdy dung cdc dang séng cé diéu bién

Sau d6 trong qua trinh thiét ké,2 dang song da tach ra dugc xay dung
trén 2 modul tao dang séng co ban va modul tao dang dudng bao, cudi cung
duoc khoi phuyc lai nhd 1 bd nhan tin hi¢u tuong tu, ta c6 tin hi¢u géc ban dau

can xay dung.
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11.3.2.

Modul tao song co ban

+5V +5V
+5V
vee y
+5V 1K Uy4
Ry6 — 2 DA40
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Hinh 2. 42: So dé chi tiét khoi tao dang séng co bin

Modul tao dang séng co ban: st dung 1 bd chuyén d6i DA08O8 két hop

voi 2 bo khuéch dai thuan va ddo ¢ dau ra dé tao tin hiéu 2 pha c6 muc dién
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ap dinh dinh chuan cho cac dang séng ra, véi mot mot bd ghép kénh ngay sau
déau ra ctia bo khuéch dai thuan va dao ta s& co duoc cac dang song co hai cuc
tinh. Cac dang song nay dugc dua dén bd nhan AD534 dé diéu chinh bién d6
1an cudi trudce khi di vao khdi khuéch dai cong suat hodc ¢ thé duge két hop

di€u ché vdi song mang khéac tir modul tao dudng bao.

11.3.3. Modul tao song dang dwong bao

Modul tao dudng bao va diéu chinh bién do ciing st dung mot chip vi
diéu khién két ndi v6i 1 bo chuyén doi DA thong qua Port 2 dé c6 mot tin
hiéu dudng bao cho cac song diéu ché, tai Portl cua chip vi diéu khién két nbi
voi 1 bd chuyén ddi DA khac dé tao tin hiéu mét chiéu tuong tu nham muc
dich diéu chinh dién 4p hay dong ra mot cach sé hoéa. Ca hai tin hiéu tao
tuong tu tao ra tir 2 by DA déu duoc dua qua b nhan roi téi bd khuéch dai
dém dé dat duoc dién ap phu hop trudc khi di t6i bo nhan tht 2 dé nhén tin
hiéu véi tin hiéu tao dang song co ban dugc néi ¢ trén. Cudi cing tin hiéu di
ra khoi b nhan cudi cung dugc khuéch dai tao dién ap chuin cho dau vao

khéi khuéch dai cong suat.

I1.3.4. So qua vé cac linh kién sir dung trong Modul tao séng

Vé co ban Modul khéi tao song duogc thiét ké va xay dung dua trén 1
loat t6 hop cua cac IC sé va IC lap trinh dwogc (vi diéu khién). Duéi day sé
trinh bay so qua 1 s chirc niang va so dd chan cia cac linh kién cha yéu,

nguyén 1y 1am viéc va phdi ghép trén modul.

11.3.4.1.  Chip vi diéu khién AT89CS51
Hién tai co rat nhiéu loai chip khac nhau ¢ thé sir dung lam chip diéu
khién trong khéi diéu khién trung tim. Qua viéc tham khao dic tinh ki thuat,

tinh don gian trong thiét ké, trong viéc viét chuong trinh t6i da chon chip vi
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diéu khién ho AT89CS51 cua Atmel boi viée hd tro chuwong trinh nap, bo nhé
Flash ROM uu viét va viéc ghép ndi véi ngoai vi thuan tién rat thuan loi cho
viéc nang cap phat trién sau nay.

Viéc nap chuong trinh diéu khién cho chip diéu khién trung tdm thong
qua modt mach nap chwong trinh di kém v6i phan mém chuyén dung duogc
cung cép boi hing san xuat.

V&i mot phan mém c6 thé tai trén mang ta c6 thé tién hanh nap chuong
trinh cho chip ngay trén méi truong Win. Ta c6 thé chon lya mot trong s cac
phan mém sau ez2, ez3 hay ez4 ngay trén trang web cta Atmel.

- Bic tinh ki thuat cta chip AT89C51 sir dung trong thiét ké:

PDIP
Lt
P1.00]1 40 [1vee
P1.10]2 39 [ P0.0 (ADO)
P1.203 38 [0 PO.1 (AD1)
P1.30C]4 37 [0 PO.2 (AD2)
P1.4C]5 36 [1 P0O.3 (AD3)
P1.50]6 35 [0 P0.4 (AD4)
P67 34 [0 P0O.5 (AD5)
P1.70C]8 33 [0 P0.6 (AD6)
RST ]9 32 [0 PO.7 (AD7)
(RXD) P3.0 ] 10 31 O EANPP
(TXD) P3.1 ] 11 30 [ ALE/PROG
(INTO) P3.2 ] 12 29 [1PSEN
(INTT) P3.3 ] 13 28 [0 P2.7 (A15)
(T0) P3.4 | 14 27 [ P2.6 (A14)
(T1) P3.5 ] 15 26 [ P2.5 (A13)
(WR) P3.6 (] 16 25 [ P2.4 (A12)
(RD) P3.7 O] 17 24 [ P2.3 (A11)
XTAL2 O] 18 23 [ P2.2 (A10)
XTAL1 ] 19 22 1 P2.1 (A9)
GND ] 20 21 [0 P2.0 (A8)

PLCC

Hinh 2. 43: So do chén chip AT89C51

AT89CS51 1a mot hé vi tinh 8 bit don chip CMOS c6 hi¢u suét cao, cong
suat ngudn tiéu thy thap va c6 4Kbyte bo nhd ROM Flash xo4 dugc/lap trinh
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duoc. Chip nay dugc san xuat dua vao cong nghé b nhé khong mat ndi dung
c6 do tich hop cao cua Atmel.

Chip AT 8951 ciing twong thich v&i tap 1énh va cac chan ra cua chuan
cong nghi¢p MCS 51. Flash trén chip nay cho phép bd nhé chuong trinh dugce
1ap trinh lai trén hé théng hodc bang bo 1ap trinh b nhd khong mat ndi dung
quy udc. Bang cach két hop mot CPU linh hoat 8bit v&i Flash trén mot chip
don thé.

Atmel 89C51 1a mot hé vi tinh 8 bit don chip manh cho ta mét giai phap
c¢6 hiéu qua vé chi phi va rat linh hoat d6i véi cac ing dung diéu khién.

AT89C51 ¢6 céc dic trung chuin sau:

- 4 Kbyte Flash ROM.

- 128 byte RAM.

- 32 dudng nhap/xuét.

-2 bd dinh thoi/dém 16 bit.

Mot ciu triic ngat 2 mirc uu tién va 5 nguyén nhan ngit.

1 port ndi tiép song cong.

Tao xung clock trén chip.

Ngoai ra AT89C51 dugc thiét ké véi logic tinh cho hoat dong co tan sd
giam Xuéng khong va hd tro hai ché do tiét kiém nang lugng dugc lya chon
bang phan mém.

Ché d6 nghi dimg CPU trong khi van cho phép RAM, cic bo dinh
thoi/dém, port ndi tiép va hé thong ngit tiép tuc hoat dong.

Ché d6 ngudn giam duy tri ndi dung cia RAM nhung khong cho mach
dao dong cung cip xung clock nhdm vé hiéu hoa cac hoat dong khéc cia chip

cho dén khi c6 reset cting tiép theo.
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a) Cac chan:

Nhu ta thiy 32 trong sé 40 chan ra ctia 8951 c6 cong dung nhip/xuit,
tuy nhién 24 trong s6 32 dudng nay cé hai muc dich ( cong dung ). Mdi mét
duong c6 thé hoat dong xuat/nhap hay hoat dong nhu mot duong diéu khién
hodc hoat dong nhu mot duong dia chi/dit li€u cua bus dia chi/dir li¢u dua
hop.

32 chan & trén hinh thanh 4 port - 8 bit. Véi cac thiét ké yéu cau mot
mure toi thiéu bo nhd ngoai hodc cac thanh phan bén ngoai khac, ta ¢ thé sir
dung céc port ndy 1am muyc dich xuat/nhap. 8 dudng cho mdi port ¢ thé dugc
xtr 1i nhu mot don vi giao tiép véi cac thiét bi song song nhu méy in, bo bién
ddi D/A,vv...hodc mdi duong co thé hoat dong ddc lap giao tiép v&i mot thiét
bi don bit nhu chuyén mach, LED, BJT, FET cufn day, dong co, loa,vv...

- Port 0 :

Port 0 c6 hai cong dung. Trong céc thiét ké co6 tbi thiéu thanh phan, port
duoc st dung lam nhiém vu Xuét/nhélp. Trong céc thiét ké 16n hon c6 bo nhG
ngoai, port 0 trd thanh bus dja chi va dit liéu dua hop. ( byte thip cia bus dia
chi néu 13 dia chi).

-Port I :

Port 1 chi c6 mdt cong dung duy nhat 12 nhap xuat. Cac chan cta Port 1
dugc dung dé giao tiép vé6i thiét bi bén ngoai khi co yéu cau. Khong cé chire
nang nao nita dugc gan cho Port 1 c6 nghia la chung chi dugc sir dung cho
giao tiép véi thiét bi ngoai vi.

- Port 2 :

Port 2 c6 hai cong dung, hoac lam nhiém vu Xuét/nhép hodc 1a byte dia
chi cao cua bus dia chi 16 bit cho cac thiét ké c6 bo nhé chuong trinh ngoai
hoic cac thiét ké co nhiéu hon 256byte bd nhd dit liéu ngoai.

- Port 3 :
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Port 3 ¢6 hai cong dung. Khi khong hoat dong xudt/nhap, cic chan cua
Port 3 ¢6 nhiéu chirc ning riéng.
Béng dudi day cho ta chirc ndng cua céc chan Port 3 va 2 chan P1.0 va

P1.1 cua Port 1.

Bit Tén Dia chi bit Chtrc nang
P3.0 RxD BOH Chén nhén dit lidu cua port ndi tiép
P3.1 TxD B1H Chén phat di liéu cta port ndi tiép
P3.2 INITO B2H Ngbd vao ngét ngoai 0
P3.3 INIT1 B3H Ngb vao ngit ngoai 1
P3.4 TO B4H Ngb vao cta bo dinh thoi/dém 0
P3.5 Tl B5H Ngd vao ctia bo dinh thoi/dém 1
P3.6 WR B6H Piéu khién ghi b nhd dir liéu ngoai
P3.7 RD B7H Diéu khién doc bo nhé dit liéu ngoai
P1.0 T2 90H Ngé vao cta bo dinh thoi/dém 2
P1.1 T2EX 91H Nap lai/thu nhan cua bd dinh thoi

- Chén SRT:

Ngd vao reset. Muc cao trén chan nay trong hai chu ki may trong khi bd

dao dong dua ng hoat dong s€ reset AT89C51.
- Chdn cho phép chét bé nhé chwong trinh PSEN :

Chan cho phép bd nhé chuong trinh PSEN ( program store enable ) diéu
khién truy xuat bo nhé chuong trinh ngoai. Khi AT98C51 dua ng thuc thi

chuong trinh trong bd nhé chuong trinh ngoai. PSEN tich cyc hai lan cho mbi

chu ki may, ngoai trir truong hop 2 tac dong cua PSEN bi bo qua cho mdi lan

truy xuat bo nhé dir liéu bén ngoai.
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- Chdn cho phép chét dia chi ALE/ PROG
AT89CS51 st dung chan 30, chan xuat tin hiéu cho phép chdt dia chi
ALE ( address latch enable ) cho phép chét byte thap cua dia chi trong thoi
gian truy xuit bd nhd ngoai. Chan nay ciing dugc dung lam ngd vao xung lap
trinh trong thot gian 1ap trinh cho Flash.
Tin hiéu ALE c6 tan s6 bang 1/6 tan sd cua mach do dong bén trong chip
vi diéu khién va c6 thé duoc dung lam xung clock cho phan con lai cta hé
thong hay muc dich dinh thoi tir bén ngoai. Néu mach dao dong co tan sb 12
MHz, tin hiéu ALE c6 tan s6 2 MHz. Ngoai 1é duy nhat 13 trong mdi mot chu
ki truy xuat bo nhé dit liéu ngoai mot xung ALE s& dugc bod qua.
- Chdn truy xudt ngodi a/Vpp:
Chan cho phép truy xuit bd nhd ngoai EA ( External Access Enable )
phai duoc ndi véi GND dé cho phép chip vi diéu khién tim nap 1énh tir cac vi
tri nhd cua b nhé chwong trinh ngoai, bat dau tir dia chi 0000H cho dén
FFFFH. Tuy nhién can lu ¥ 1a néu bit khoa 1 ( Lock bit 1) duoc 1ap trinh, EA
s& duoc chdt bén trong khi reset.
EA nén nbi véi V. dé thuc thi chuong trinh bén trong.
Chan a/Vpp con nhan di¢én ap cho phép 1ap trinh V,, trong thoi gian
1ap trinh cho Flash, dién ap nay cp cho cac bo phan ¢ yéu cau dién 4p 12V.
- XTALI:
Ngo vao dén mach khuéch dai dao ctia mach dao dong va ngd vao dén
mach tao xung clock bén trong chip.
- XTAL2:
Ngo ra tir mach khuéch dai dao ctia mach dao dong.

b) T6 chirc bé nho:
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Hau hét cac bo vi xir 1i ( CPU ) déu c¢6 khong gian nhé chung cho dir liéu
va chuong trinh. Piéu nay ciing hop 1i vi cac chuong trinh thuong duoc luu
trén dia va dugc nap vao trong RAM dé duogc thyc thi, vay ca hai, dir liéu va
chuong trinh, déu luu tra trong RAM.

Céc chip diéu khién hiém khi dugc st dung giéng nhu cac CPU trong
cac hé mdy tinh, thay vao d6 ching dugc ding lam thanh phan trung tim
trong céc thiét ké huéng diéu khién, trong d6 c6 bd nhé chuong trinh ¢6 dung
lwong gidi han, khong c6 6 dia va hé diéu hanh. Chuong trinh diéu khién phai
thuong tra trong ROM.

Do li do trén, AT89C51 c6 khong gian nhé riéng cho chuong trinh va
cho dir liéu. B6 nhé chuong trinh va by nh¢ dit liéu phai dat trong chip, tuy
nhién ta c6 thé mo rong bd nhd chwong trinh va b nhd dir lidu bang cach sir
dung céac chip nhé bén ngoai.

Bo nhé ndi trong chip bao gdm Flash ROM va RAM. RAM trén chip
bao gébm ving RAM dua chirc nang ( nhiéu cong dung ), ving RAM véi timg
bit dugc dinh dia chi ( goi 1a ving RAM dinh dia chi bit ), cac day ( bank)
thanh ghi va cac thanh ghi chirc nang dac biét SFR ( special function register).

Khong gian nhd ndi ndy duge chia thanh : cac day thanh ghi ( O0H +
1FH ), ving RAM dinh dia chi bit ( 20H + 2Fh), ving RAM dua muc dich
(30H + 7FH ) va céc thanh ghi chirc nang dac biét ( 80H ~ FFH ).

- Vung RAM da muc dich:

Maic du ving RAM dua muc dich c¢6 80 byte dat ¢ dia chi 30H [17FH,
bén dudi ving dia chi nay tir dia chi 00H + 2FH 1a viing nhd c6 thé sir dung
tuong ty ( mac du céc vi tri nhd nay c¢6 cac muc dich khac nhu thao luan duoi
day ). Bat ki vi tri nhd nao trong ving RAM dua muc dich déu c6 thé duoc
truy xuét tu do bﬁng cach sur dung cac kiéu dinh dija chi truc tiép hoac gian

tiép.
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- Vung RAM dinh dia chi bit:

AT89C51 chutra 210 vi tri bit dugc dinh dia chi trong dé c6 128 bit chira
trong cac byte & dia chi tir 20H dén 2FH ( 16byte x 8bit = 128 bit ) va phan
con lai chura trong céac thanh ghi chire ndng dac biét.

Truy xuat cac bit thong qua phan mém 1a dic trng manh ciia hau hét cac
b6 vi diéu khién. Cac bit c6 thé dugc set, xo4, AND, OR,vv...bang mét énh.
Hau hét cac bo vi xtr i yéu cau mot chudi 1énh doc ghi stra dé nhan dugc
cung mot két qua. Ngoai ra AT89C51 con b cac port xuat/nhap co thé dinh
dia chi timg bit, diéu nay lam don gian viéc giao tiép bang phdn mém vdi cac
thiét bi nhap/xuat don bit.

- Cac day thanh ghi:

32 vj tri thdp nhat ctia bo nhd nodi chira cac day thanh ghi. Cac 1énh cia
ATS89C51 hd tro 8 thanh ghi tir RO dén R7 thudc diy 0 ( bank 0 ). Pay la day
mic dinh sau khi reset hé théng. Cac thanh ghi nay ¢ cac dia chi tir 00H dén
07H.

Céc 1énh sir dung thanh ghi tir RO dén R7 1a cac 1énh ngan va thuc hién
nhanh hon so v&i cac 1énh tuong dong st dung kiéu dinh dia chi truc tiép.
Céc gia tri dir li€u thuong dugc st dung nén chira & trong mdt cac thanh ghi
nay. Day céac thanh ghi dua ng dugc st dung goi 1a ddy thanh ghi tich cuec.
Diy thanh ghi tich cuc c¢6 thé duoc thay d6i bang cach thay ddi bit chon diy
trong tur trang thai chuong trinh PSW.

11.3.4.2. B chuyén doi so - twong tu
Trong bd chuyén doi sé — tuong ty ma ta st dung 1a IC chuyén doi
DA0808, DAC 0808 1a bo chuyén doi 8 bit D/A dau ra dugc chia theo dong,
dong dién ra s€ thay ddi + 1LSB cua 255 bude nhéy theo ti 1€ Irgr/256. Thay
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ddi tuyén tinh 8 bit s& c6 dong dau ra thay doi 4mA néu 8 bit c6 gia tri 0 véi

IREF>2mA.

Pdc diém va théng sé ciia DAC 0808:

Sai s6 twong dbi : £ 0,19.

Do chénh 1éch dong : = 1 LSB

Thoi gian thay d6i nhanh nhat : 150 us

Tuong thich voi dau vao TTL, CMOS

Tbc d6 chuyén dbi : 8 mA/ps

Dién ap ngudn cap ¢ pham vi : + 4,5V 1118V
Cong suit tiéu thu : 33mW ¢ 5V

Dual-In-Line Package

NENOTE 2) — U LS comPENSATION
ono = E\'m=.|=(—i
ver =1 i\’uer(u
lo~— DACO30B Ve
mop ar—  SERIES L2 A 150
gt LY
a3 a6
Pyt [ 25

Hinh 2. 44: So db chén ciia DAC 0808

Thong thuong DAC dugc phdi ghép véi chip vi diéu khién nhu sau:
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Hinh 2. 45: So dé ghép noi chip vi diéu khién véi DAC

Ki Thong sd Piéu | Min |Thay | Max | Ponvi
hiéu kién doi
Sai s6 tuong d6i
DACO0808LC %
E. |(LM1408-8) Tx=25°C 150 | +0,19 %
Thoi gian chuyén doi uS
1/2LSB
Tpiu | Thoi gian lan truyén tré | Ty=25°C 30 100 uS
TPHL
TC Iy | Mrc léch dong dau ra 120 ppm/°C
MSB | Mtic logic dau ra
Viu | Mtic cao,logic 1 Ve
ViL | Mirc thap,logic 0 0,8 Ve
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MSB | Dong sé tin hiéu vao
Mirc cao
Mirc thap V=5V 0 0,04 mA
Vi1=0,8V -0,008| -0,8 mA
Is | Dong phan cuc so sanh
dau vao -1 -3 LA
Dong ra
I, |Dong ra khi tit ca 1a bit | Vgee=2V | 1,9 | 1,99 2,1 mA
thap R4=1KQ 0 4 HA
Veg=-5V 2,0 2,1 mA
Pham vi dong ra V= -15V 2,0 4,2 mA
Ta=25°C
Pién ap ra chip nhan [E,<0,19% -0,95+0,4| Vg
duoc Tp=25°C -0,5+0,4 Ve
SRIxer | Mirc d6 thay doi dong so 8 HA/uS
sdnh
Cong suat dong cung cap | Vee1<5 0,05 2,7 HA/V
\Y
Cong suat dong cung cap
Icc | (cac bit vao & muc thép) 2.3 22 mA
Igg 4,3 -13 mA
Tét ca cac bit thap Vee=5V; 33 170 mW
Veg=-5V 106 305 mW
Vec=5V;
Veg=-15V
Tat ca cac bit cao Vece=15V; 90 mW
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Veg=-5V 160 mW
VCCZI SV,
VEE:' 15V
- Mach test DAC0808
vee
; l'cc
5 - 14 o
(410 *VREF
b l15 R1a
AZ Qe -
7 15 R15
305 2
DIGITAL | Ad O-g- DACO208 m
INPUTS | a5 O  SERIES -—
10 3 -
A§ O— Vg
M'O% I OUTPUT
| mold 16 0 Ry
| —— I
+ 3 C =
Y 'EET
- VEE

Hinh 2. 46: Mach test dong ra ciia DAC0808

Lo = K(A1/2+Ay/2+...+Ag/2)
KZVref/ 1{14
Ax = 1 néu Ay duoc dat & muc cao.

Ax = 0 néu Ay duge dit & muc th?ip.

11.3.4.3. IC nhan tin hiéu twong ty (AD534)
O day ta dung IC nhan twong tu cho do chinh xac cao véi hai tin hiéu

vao nho. IC AD534 dung véi dién ap 12V nén réat thuan tién cho viéc thiét
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ké&. Khong nhiing thé, n6 con nho gon va do chinh xac con 16n hon cac mach

diéu bién tuong tu rat nhicu.

u7

RA1 1 12 BIENDO_AD534
5| X1 ouT

X2

RA2
s Y1
Y2

BIENDO_AD534 11
10 | 1

z2

= —— M SF
T /= +12v 14

- I ZAVA— +VS
— -VS

AD534

Hinh 2. 47: So' @6 mach cho IC nhan tin hi¢u twong tw
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CHUONG III: XAY DUNG CHUONG TRINH TAO
CAC DANG SONG

IL.1. MO HINH CONG VIEC
Viéc xdy dung chuong trinh phin mém thyc té 13 1 phan trong chudi
thiét ké, bat dau tir viéc lya chon phuong an thiét ké, ¢ day 1a xay dung phan
mém trén nén mot modul phén cing sau khi di x4c dinh rd muc tiéu thiét ké,
ttrc 13 di xac dinh va phan loai cac dang xung dién can phai tao ra. Trén co s&
d6 xay dyng mé hinh cong viéc dé xdy dung chuong trinh tao cac dang song

nhu sau:

N I
V]

~ -

N R
“/

Hinh 3. 1: Mo hinh xdy dung cdc dang séng can thiét ké

III.1.1. Dang séng can thiét ké
Chinh 13 cac dang song da duoc lua chon cho muc dich thiét ké va duogc

trinh bay chi tiét trong chuong II.

Dang séng can Tinh 1
72 thiét ké chu ki



II1.1.2. Tinh todn tAnsd f, chu ki T

C6 thé nhan thiy cac dang song rat da dang, dbi voi cac dang song co
ban dua trén tin hi¢u sine thi tan so f va chu ki T rat dé nhan thay hay tinh
toan, con ddi véi cac dang song co diéu ché tan sd va bién do thi phuc tap
hon, boi ta can xac dinh rat nhiéu thong sé nhu thoi gian co xung, tan sb
xung( hay chu ki xung), ngoai ra con c6 tan sb nén, tan sd diéu bién, nhip co
gian néu c6 két hop diéu ché bién do.

Vi du:

- Dang soéng DF trong ché do diéu tri Superficial Pain(dia):
T = 10ms, tan s6 f= 100Hz

WaVavavavaWs

“—
T

Hinh 3. 2: Dang song DF

Dang song TENS trong ché do diéu tri Acute Phase (TENS)
TENS BF.ASYM dang xung vudng 2 pha khong ddi xtmg véi thoi gian
c6 xung T = 80us, tin s6 nén £ = 80Hz, tan s6 diéu bién 20Hz, chu ki quét 6/6

(gidy)

73



Hinh 3. 3: Dang séng TENS(BF.ASYM) ¢é bién tin

Diéu bién tan sé theo nhip 6/6 (gidy) duoc biéu dién nhu bén dudi:

Hinh 3. 4: Nhip bién diéu tan sé
- Dang song TENS trong ché d¢ diéu tri Muscle Stimulation
(TENS)

TENS BF.SYM vdi thoi gian xung T = 200ys, tan sd f= 35Hz, diéu
bién bién d6 véi nhip co gidn 3/2/1/6 (gidy).

A
Hinh 3. 5: Dang séng TENS( BF.SYMD diéu bién bién dp 6"
6 6 20Hz
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Nhip di€u bién bién do dugc bi€u dién nhu bén dudi:

_ S

Hinh 3. 6: Nhip bién di¢u bién dp
I11.1.3. Luwa chon 1 chu ki co’ ban ciia dang song
Vé co ban cac dang song déu 1a su tudn hoan cta 1 dang séng co ban,

sau khi xac dinh dugc chu ki T, tan s6 f, tan s6 nén hay khoang tan so g'@,n

di€u, nhip co gian cho tan s6 hodc bién do trong 1 chu ki ta c6 thé dua ra ang
song dac trung cho 1 chu ki. 6"
Vi du:

- Dang song DF trong ché do diéu tri Superficial Pain(dia):
T = 10ms, tan s6 f= 100Hz

WAVAVAYAVAN

‘ >
T

Hinh 3. 7: Dang song DF

Ta ¢6 chu ki co ban:

Hinh 3. 8: Mgt chu ki co bdn ciia dang song DF
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- Dang song TENS trong ché d6 diéu tri Muscle Stimulation
(TENS)
TENS BF.SYM v¢i thoi gian xung T = 200us, tan s6 f = 35Hz, diéu
bién bién d6 vai nhip co gidn 3/2/1/6 (gidy).

3

Hinh 3. 9: Dang séng TENS( BF.SYM) diéu bién bién dé

Ta c6 2 dang song cho 1 chu ki co ban, d6 1a dang song TENS 2 pha d6i

xtng va dang song duong bao tao dang diéu bién.

—

Hinh 3. 10: 1 chu ki co bdn cua dang song TENS( BF.SYM)
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Hinh 3. 11: Chu ki co bdan cua dang song dwong bao

I11.1.4. LAy miu trén chu ki co ban

Sau khi xac dinh dugc chinh xac dang séng trong 1 chu ki gdc, dua trén
co s phan cing da thiét ké, tinh toan, thir nghiém dé tinh toan trong mot chu
ki cén tao ra bao nhiéu mau thi co thé tao ra dang song c6 dang nhu da lya
chon trong thiét ké.

Trong modul thiét ké b chuyén d6i DAC0808 14 DAC 8 bit, mirc tin
hiéu chuan & dau ra dwoc tinh toén 1a chuan 5V khi 8bit & mirc cao va 0V khi
8 bit & muc thap, tic 14 trong dai 0V dén 5V ta c6 225 mirc gi tri cho bién do
ctia mdi dang séng.

Vi du:

- Dang song DF trong ché do diéu tri Superficial Pain(dia):

T = 10ms, tan s6 f= 100Hz

WAVAVAYAVAN

’ »
T

Hinh 3. 12: Dang song DF

Ta ¢6 chu ki co ban:
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Hinh 3. 13: 1 chu ki co bdn ciua dang song DF

Léy mau trén 1 chu ki, n 13 s6 mau, v&i T 1a chu ki thi ta ¢
T oo A x R ,

t = — la thoi gian ton tai cia 1 mau a;, trong thiét ké, tuy theo cac dang
n

song khac nhau ta s& c6 s6 mau n tuong tmg khac nhau, kéo theo thoi gian

ts cO cac gia tri khac nhau.
A

255

Hinh 3. 14: Ly méu trén 1 chu ki

III.1.5. Lwogng tir hoa
Van léy tin hiéu tuong tu dang sine lam vi duy, ta théy dang song sine
duoc roi rac thanh cac n mau tir a; dén an, 0 day $6 mau n cang lon thi tin hi¢u

duogc tao ra tor cdc mau cang min, vi¢c tao ra tin hi¢u sine bang phuong phéap
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s6 hoa dua trén bd chuyén d6i DAC chinh 1a khoi phuc lai tin hiéu sine tir cac

mau a; dén a, nay.

Tuong ung véi moi mau a; 1a 1 gia tri lwong tir m;, qua trinh c¢6 duoc m;
chinh 1a qua trinh luong tir hda, vi¢c nay duoc xac dinh dya trén co so phén
cimg str dung DAC 8 bit hay 16 hay 32 bit va muc tin hiéu dau ra cta cac
khbi ADC 14 bao nhiéu.

Hinh 3. 15: Qud trinh lwong tir hoa

Trong thiét ké, muc tin hiéu du ra duoc thiét ké cuc dai 1a 5V tuong
g véi gia tri 255( 8 bit dau vao ciia DAC0808 ¢ trang thai cao), néu sé mau
duogc chon 1a n, vy voi mau a; s& co gia tri bién d6 m; duoc tinh :

e Gia trj tai dau vao bo chuyén doi s DAC :

255 . (IIL.1.5.1)

P = ——xi
n

2

e Gia trj dién 4p twong tng tai dau ra cua bo DAC :
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(II1.1.5.2)

DI |

II1.1.6. S0 héa tin hi¢u

C6 thé thay tir cong thirc (I11.1.5.1) ta thdy cdc mau a; s& ¢ twong g
cac gia tri bién do 1a a;, voi cong thie tinh trén gid tri m; co thé 1a cac sd
khong nguyén trong khi cac mirc dau vao tuong img ciia bd DAC 1a 256 mic
c6 gia trj tir 0 dén 255, do d6 cac gia trj m; khong nguyén s& dugc lam tron
v6i gia tri gan nhat, vi du m; = 4,2531 ¢6 thé 14y gia tri nguyén gan nhét 13 4
hodc v&i m; = 125,753 ¢6 thé 1dy gia tri twong dwong 13 126.. Vay sau khi s6
hoéa tin hi¢u thi m; ludn c6 gia tri nguyén nam trong dai tir 0 dén 255,

Duéi déy 1a s6 liéu sau khi s6 hoa tin hiéu cho dang song DF véi thang
luong tir 1a 128 muc tir 0 dén 127, v6i s6 mau n = 32;

Bdng s6 héa tin hiéu cho 1 chu ki ciia dang séng DF:

a 0 ag 90 aje 127 Ay 90
a 12 a9 98 apy 127 ass 81
a 24 ajo 106 ag 125 A 71
a3 37 a 112 ajg 122 a7 60
a 48 ap 118 ay 118 arg 48
as 60 an 122 a 112 Ao 37
ag 71 ay 125 an 106 a3 24
a; 81 as 127 an 98 as 12
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II1.1.7. Xay dung phin mém trung gian

D61 voi cac dang song cd nhi€u tham sé phirc tap cé diéu ché vé tan so

hodc bién do thi tir dang séng can thiét ké dén khi tao duoc bang s liéu sd

hoa noi trén, tat ca cac qua trinh phai thuc hién va duoc tinh toan hoan toan

bang tay.

Tuy nhién véi cac dang song c6 quy luat don gian va khong co diéu ché

tin hiéu thi toan bo qué trinh tir dang song can thiét ké dé tao 1én bang co so

dir liéu dang s6 hoa nhu trén c6 thé thuc hién ngan gon bai 1 phan mém don

gian trén ngbén ngtr C.

Duéi day 1a 1 1a 1 doan chuong trinh thuc hién viéc tao co s¢ dir liéu cho

cac dang song dugc xay dung co ban trén dang song sine.

#include <stdio.h>
#include <math.h>
#define PI 3.1415927
#define MAX 1024
#define BYTE 255
main()
{
FILE *fp, *fopen();
double x,y;
fp= fopen(“sine51.scr”,”w”);
for (x =0, x <= MAX, ++ Xx)
{

y = ((sin(x MAX)*(2*PI)) + 1)/2)*BYTE;

fprintf(fp, “ DB %3d\”, (int)y );
b
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II1.1.8. Nap co sé dir li¢u vao chip tao song

Sau khi hoan tit viéc s6 hoa dit liéu cho tit ca cac dang song, cac dir liéu
nay dugc nap vao chip tao séng tuong ting véi cac dang song co ban hay cac
dang song duong bao trén modul. Pé thyc hién diéu nay can xdy dung
chuong trinh phan mém, chuong trinh nay dugc tao trén méi truong Keil C, 1a
phan mém hd tro viét chuong trinh va nap cho cac dong chip vi diéu khién
no6i chung , ho AT89C51 cua Atmel noi riéng. Thong qua phan mém chuong
trinh tao trén moi truong Keil C, cac dir liéu s6 hoa s& duoc dua ra va thong
qua bd chuyén d6i DAC @ tao ra céc dang song nhu da duogc lya chon thiét
ké. Tai dau ra ctia bo chuyén d6i DAC ta s& c6 dang song gidéng nhu muc tiéu
thiét ké, tuy nhién qua toan b cic qué trinh nhu trén, dang song tao ra s&
khong giéng hoan toan nhu dang song mong mudn va tai dau ra ciia DAC st
dung cac mach tuong tu ta s€ c6 dugc dang song hoan toan co thé chép nhan
v6i muc tiéu thiét ké ciing nhu dam bao cac yéu cau ky thut vé muc dich tri

liéu.
I11.2. XAY DUNG PHAN MEM CHUONG TRINH

Toan bd chuong trinh thiét ké déu viét trén moi truong ciia phan mém
1ap trinh vi diéu khién Keil C, day l1a mot ngon ngir rat manh vé lap trinh cho
céc chip diéu khién. Keil C cho phép lap trinh trén 2 ngdn ngit chinh 1a ngon
ngir C va ngdn ngit may Assemby, mot diém noi bat 13 mot hé théng thu vién
hd trg rdt manh va dua dang cho ngdén ngr C, dac biét 1a cac thu vién ho tro
cho cac chip diéu khién. Su két hop mém déo giita 2 ngén ngit C va

Assembly ciing 1a mot trong nhitng ddc tinh mém déo va rat linh hoat.
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Bén duéi 1a giao dién ctia phan mém 14p trinh vi diéu khién Keil C:

™ chip1 - pVision2 - [C:\Documents and Settings\Administ... Q@@

Bifile Edit Wiew Project Debug Peripherals Tools SYCS Window Help _ ‘E| X‘
a=EE@ 4B EE L LA | @
B & @ mE oo
@ [ By & |Talgel1 ﬂ
2=l | #pragma SMALL —
= ﬁ Tal’get 1 ~ #include <ATS9XSZ.H- —_
=53 Source Group 1 (-
changel.c #include<intrins. b
-3 AS1 source woid a funcl(woid);
¥ cj woid a funcziwvoid):
sinasm.asl woid a_func3iwoid):
. a_funci.aSl woid a_funcdiwoid);
#1 a func2.a51 woid a_funcza(woid);
— = ' woid a_func23(woid);
a_func3.asi void & funci4(voi

void a funczi(
woid a_funcz6(woid)

a_func2s.as1

a_func29.a51 void a_funcz?(void);
a_funCBOlaSj_ woid a_func2E(woid);

woid a_funcz9(woid):

=8 C source woid a_funcd0(void);
sine.c woid a_func2a(woid);

sine .o 3 woid a_func3a(woid):

' woid a_func3b(woid)

< ¥ woid goizongiunzsigned char u_data); -
—H = rhayr rn. treat = MN:
Files @ Regs m Books P » H

= -
i &

[T T>/] Build f Command }i_Find in Files [ K |>H

JFar Help, press F1 L:13 C:21 TLIN

Hinh 3. 16: Giao dién phian mém Ip trinh Keil C
Ciing nhu phan thiét ké mach, phin mém chuong trinh ciing dugc viét

theo timg modul nho dé diéu khién, xay dung phan mém theo modul nhu vay
s& d& dang giam sat hoat dong cua hé thdng ciing nhu kiém tra va khéc phuc
16i.

Theo nhu thiét ké mach thi c¢6 2 modul chuwong trinh, d6 13 modul
chuong trinh cho khéi tao séng co ban va modul chuong trinh cho khéi tao

dang song duong bao.
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I11.2.1 Modul chwong trinh cho khéi tao dang séng dwong bao

Quan 1y va xay dung cac dang song dudng bao cho cac dang xung diéu

tr1 phuc tap, nhu cac dang song TENS c6 diéu ché tan sb hodc bién do, dang

chum TENS( Burst — TENS) hay cac dang xung diéu tri MF c¢6 két hop nhip

co gian tan s0. Cac chuong trinh con dugc xay dung dua trén ca 2 ngoén ngit C

va Assembly sao cho don gian va hiéu qua nhat.

EiFile Edit Wiew Project Debug Peripherals Tools SYCS Window Help

YL LH ~ | ¢4

a_funcl.asl
a_funcz.asl
a_func3.asl
a_func2g.as1
a_func29.a51 P2

SEeEHG@ * EiE 4
B & @ nE & J77
8 [ ] A | Target 1 =
] x| woid a func3a(woid):
- ﬁ Target 1 A woid a_func3b(void);
-6 Source Group 1 char go, treat = 0;
¥ char uart data = 0x00;
changel.c char receive_address;
--£3 AS1 source char slave_addressl = 0x03:
simasm.asi char master_address = 0x01;

bit TxOE=0;
bit echo=0;

{

= 0;

a_func30.a51 Pl = 0;
SCON = OxFO;

-3 C source THOD =

sire.c
. TH1 = OxFD;
sinc.c =4 TLL = OxFD:
< >

_ Files @Regs mmoks ‘rq Bt

unsicmed char current;
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woid main (woid)

THOD | Ox20 ;

void goisong(unsigned char u data):

/% uart che do 3 (9bits), FEN=1 */

4% Dinh thoi 1 o che do 2 %/

A% 9600 Bds woi 11.059MH=z */
A% 9600 Bds wol 11.059MHz */
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Hinh 3. 17: Viét chwong trinh cho khéi tao dang dwong bao

Mot chuong trinh viét bang ngon ngir Assembly tao dang dudng bao

dang sine cho cac dang xung MF.



//Khéi tao cho doan ma Assembly

NAME sin_asm

PUBLIC sinasm

asmseg SEGMENT CODE
RSEG asmseg

sinasm:

LCALL OPERATION
RET

OPERATION:

MOV R3,ACC

JUMP:

LCALL LOOPSINE
DINZ R3,JUMP
MOV P2, #0

RET

//Khdi tao vong 1ap roi dua ra cac so liéu da s6 hoa trong bang co sé dir

liéu cho cac dang song
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MOV P2.# 0
LCALL WAIT SINE
MOV P2,# 12
LCALL WAIT SINE
MOV P2.# 24
LCALL WAIT SINE
MOV P2.# 37
LCALL WAIT SINE
MOV P2,# 48
LCALL WAIT SINE
MOV P2.# 60
LCALL WAIT SINE
MOV P2,# 71
LCALL WAIT SINE
MOV P2,# 81
LCALL WAIT SINE
MOV P2.# 90
LCALL WAIT SINE
MOV P2,# 98
LCALL WAIT SINE
MOV P2.#106
LCALL WAIT SINE
MOV P2,#112
LCALL WAIT SINE
MOV P2,#118
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LCALL WAIT SINE
MOV P2,#122
LCALL WAIT SINE
MOV P2,#125
LCALL WAIT SINE
MOV P2,#127
LCALL WAIT SINE
MOV P2,#127
LCALL WAIT SINE
.......................... // Tiép tuc goi mau
MOV P2# 0
LCALL WAIT SINE
RET

//Két thiic vong 1ap

WAIT SINE: movr0,#10

WAITO SINE: movrl,B

WAIT1_SINE: djnzr1,WAIT1_SINE
djnz r0,WAITO SINE

RET

END
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I11.2.2 Modul chwong trinh cho khéi tao dang séng co bén

Vé co ban modul chuong trinh tao dang song co ban ciing gidng nhu

modul tao dang duong bao, nd cling tao ra cac dang song tur bang dit liéu co

so da dugc tao ra, modul chuong trinh nay dugc nap vao chip c6 nhi€ém vu tao

ra dang song co ban trén modul phan ctig da thiét ké

I chip2 - pVision2 - [C:\Documents and Settings\Administrato... Q@@

JFor Help, press F1

Elfile Edit Wiew Project Debug Peripherals Tools SWCS Window Help _ ‘E‘ X‘
2EE G A Gy MG ~ | ¢
B & aq mE N0
@ B & |Talgel1 j
= =
- A woid main (woid)
i3 Target 1 ;
=-£3 Source Group 1 Pz = 0;
> SCON = OxFO; /% uart che do 3 (9bits), REN=1 */
changeZ.c /4 SADDR=0x03; /% dia chi cua chip */
-3 AS1 source // SADEN=0xFF; /% mat na dia chi */
sinasm.asi THOD = THOD | 0Ox20 ; /% Dinh thoi 1 o che do 2 %/
a_funcz.as1l THL = OxFD;: /% 9600 Bds woi 11.059MHz +/
a funcs.as1i TL1 = OxFD: A% 9600 Bds woi 11.0559MH=z */
a_func4.651 E3 = 1; /% Cho phep ngat do port noi tiep */
a_func5a51 Ei = 1: /% Cho phep nogat #/
a_funce.as1 TRL = 1; /% Chay dinh thoi 1 */
a_func7.asi //B2 =255;
a_funcg.asl while(l) 4% Lap vo tan */
a_func9.as1 {
a funcio.asilv while('!'echo); A% Nhan xong dl thi echo=1 */
< > echo = 0; /% woa echo ¥/ -
i Fi|es @Regs mﬁooks . TRA = 1- M thnie hien n orche Ao dAia chi w4 LI_I
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Hinh 3. 18: Thiét ké chwong trinh cho khéi tao dang séng co bin

Vi du bén duédi 1a doan chuong trinh viét tao dang séng TENS c6 diéu

ché tan so:

Churong trinh tao séng TENS c¢6 diéu ché tan so:

NAMEA FUNCS




?PR?a_func5?A_ FUNC5 SEGMENT CODE
PUBLIC a func5

RSEG ?PR?a_func5?A _FUNCS

a_funcs:

USING 0

//TENS BF.ASYM=80us,{=80Hz,sweep 20Hz,cycle 6/6(second)
wave Acute2:

CLR P3.5

LOOP _acutephase?2:

LCALL LOOPSQUAREOQ acutephase2
LCALL LOOPSQUAREI1 acutephase2
LCALL LOOPSQUARE2 acutephase2
...... // Tiép tuc goi cac chwong trinh con
LCALL LOOPSQUARE4 acutephase2
LCALL LOOPSQUARE3 acutephase2
LCALL LOOPSQUARE2 acutephase2
LCALL LOOPSQUAREI1 acutephase2
LIJMP LOOP_acutephase2

LOOPSQUAREQ acutephase?2:
MOV R2, #27
LOOPO_acutephase2:

CALL WAVE acutephase2
CALL delay0 acutephase?2
DINZ R2,LOOPO _acutephase2
RET
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delay0 acutephase2: MOV r0,#100

delayoO acutephase2: MOV rl,#63

delayi0 acutephase2: djnz r1,delayi0_acutephase2
djnz r0,delayo0 acutephase?2

ret

LOOPSQUAREI acutephase?2:
MOV R2, #27

LOOP1 _acutephase2:

CALL WAVE acutephase2
CALL delayl acutephase?2
DINZ R2,LOOPI1 _acutephase?
RET

delayl acutephase2: MOV r0,#99

delayol acutephase2: MOV rl,#63

delayil acutephase2: djnzrl,delayil acutephase2
djnz r0,delayol acutephase2

ret

LOOPSQUARE2 acutephase?2:
MOV R2, #27
LOOP2_acutephase2:

CALL WAVE acutephase2
CALL delay2 acutephase?2
DINZ R2,LOOP2_acutephase2

90



RET

delay2 acutephase2: MOV r0,#98

delayo2 acutephase2: MOV rl,#63

delayi2 acutephase2: djnzrl,delayi2 acutephase2
djnz r0,delayo2 acutephase2

ret

LOOPSQUARES3 acutephase?2:
MOV R2, #27
LOOP3_acutephase2:

CALL WAVE acutephase2
CALL delay3 acutephase2
DINZ R2,LOOP3 acutephase?
RET

delay3 acutephase2: MOV r0,#97

delayo3 acutephase2: MOV rl,#63

delayi3 acutephase2: djnzrl,delayi3 acutephase2
djnz r0,delayo3 acutephase2

ret

LOOPSQUARE4 acutephase?2:
MOV R2, #27
LOOP4_acutephase2:

CALL WAVE acutephase2
CALL delay4 acutephase2
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DJNZ R2,LOOP4 acutephase?
RET

delay4 acutephase2: MOV 10,#96

delayo4 acutephase2: MOV rl,#63

delayi4 acutephase2: djnzrl,delayi4 acutephase2
djnz r0,delayo4 acutephase2

ret

LOOPSQUAREI16_ acutephase2:
MOV R2, #27

LOOP16 acutephase2:

CALL WAVE acutephase2
CALL delayl6 acutephase2
DINZ R2,LOOP16 acutephase?2
RET

delayl6 acutephase?2: MOV r0,#84

delayol6 acutephase2: MOV rl,#63

delayil6 acutephase2: djnzrl,delayil6 acutephase2
djnz r0,delayo16 acutephase2

ret

LOOPSQUAREI17 acutephase2:
MOV R2, #27
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LOOP17 acutephase2:

CALL WAVE acutephase2
CALL delayl7 acutephase2
DINZ R2,LOOP17 acutephase2
RET

delayl7 acutephase2: @ MOV r0,#83

delayol7 acutephase2: MOV rl,#63

delayil7 acutephase2: djnzrl,delayil7 acutephase2
djnz r0,delayol7 acutephase2

ret

LOOPSQUAREI18 acutephase?2:
MOV R2, #27

LOOP18 acutephase?2:

CALL WAVE acutephase2
CALL delayl8 acutephase2
DINZ R2,LOOP18_acutephase?2
RET

delay18 acutephase2: MOV r0,#82

delayol8 acutephase2: MOV rl,#63

delayil8 acutephase2: djnzrl,delayil8 acutephase2
djnz r0,delayo18 acutephase2

ret

LOOPSQUARE19 acutephase?2:
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MOV R2, #27

LOOP19 acutephase2:

CALL WAVE acutephase2
CALL delayl9 acutephase2
DINZ R2,LOOP19 acutephase?2
RET

delay19 acutephase2: MOV r0,#81

delayol9 acutephase2: MOV rl,#63

delayil9 acutephase2: djnzrl,delayil9 acutephase2
djnz r0,delayo19 acutephase2

ret

LOOPSQUARE20 acutephase2:
MOV R2, #27

LOOP20 acutephase2:

CALL WAVE acutephase2
CALL delay20 acutephase2
DINZ R2,LOOP20_acutephase2
RET

delay20 acutephase2: MOV r0,#80

delayo20 acutephase2: MOV rl,#63

delayi20 acutephase2: djnzrl,delayi20 acutephase2
djnz r0,delayo20 acutephase2

ret
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WAVE acutephase2:

SETB P3.4

MOV P2,#255

CALL DELAY _acutephase?2
CLR P34

MOV P2, #255

CALL DELAY _acutephase?2
MOV P2, #0

RET

delay acutephase2: MOV 10, #4

delayo acutephase2: MOV rl, #8

delayi acutephase2:  djnzrl,delayi acutephase2
djnz r0,delayo acutephase2

ret

delayn acutephase2: MOV 10, #1

delayon acutephase2: MOV rl, #1

delayin_acutephase2:  djnzrl,delayin_acutephase2
djnz r0,delayon_acutephase?2

ret

RET
END
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KET LUAN

Phan mém chuong trinh d3 dugc thiét ké hoan chinh va trién khai trén
trén may diéu tri dién BK- £T2. Két qua chay thir nghiém tai phong thi
nghi¢m cling nhu qua trinh chay thir trén nguoi bénh tai 1 s6 bénh vién nhu
bénh vién Bach Mai, bénh vién E cho théy két qua tdt. Cac dang xung diéu tri
dién da duoc tao ra ding nhu trong muc dich thiét ké cling nhu da cho théy
dap ung dat yéu cau cho phuc vu diéu tri trong linh vyc dién tri li€u, tin cdy
on dinh va an toan.

Phan mém chuong trinh dugc thiét ké c6 thé trién khai trén cac modul
khéc, tmg dung vao cac linh vuc khac cling nhu ¢6 kha nang mé rong pham vi

ung dung trong linh vuc vat 1y tri liéu.

HUONG PHAT TRIEN DE TAI

Sau khi hoan tat qué trinh thiét ké, phan mém chuong trinh van con cé 1
s6 nhuge diém can khic phuc, do chua hoan toan t8i wu nén dung luong van
tuong ddi 16n, diéu ndy gay han ché d6i voi ing dung trén board mach phan
cung. Ngoai ra pham vi ung dung cling chua thuc sy rong rai trong dién tri
liéu ndi riéng va vat 1y tri liéu néi chung.

Trong tuong lai, em hy vong phan mém chuong trinh dudi myc dich
diéu tri dién s& duoc ung dung rong rai, co thé phat trién hoan thién hon phuc

vu cho viéc cham soc suc khoe cia cong dong nguoi dan Viét Nam.
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PHAN MEM CHUONG TRINH TAO CAC DANG XUNG
PIEU TRI DUNG TRONG VAT LY TRI LIEU
TOM TAT
Tur khoa: Electrotherapy, DF,CP, LP, TENS.

Nhu ching ta biét thuc trang trang thiét bi y té ciia nuéc ta hién nay la
rat han ché va khong thé dép tmg nhu ciu ngay cang 16n vé nhu cau diéu tri
va cham soc stc khoé cong dong. Viéc nhap vé cac mdy rat dat tién doi khi
cling khong giai quyét dugc mot cach triét dé nhu ciu do tinh trang bénh 1i rat
da dang ctia nguoi dan va kha ning st dung céc trang thiét bi doi khi khong
tan dung dugc mot cach hi¢u qua.

Viéc tu ché tao cac trang thiét bi diéu tri & trong nudc da dugce tién hanh
va dang c6 xu hudng ngdy cang phat trién vi gia thanh phu hop va hiéu qua st
dung cao c6 thé dap img nhu cau diéu tri cho mot sb lugng 16n nguoi bénh.

Mot trong cac phuong phép diéu tri hiéu qua, an toan, gid thanh thép
phuc vu dong dao bénh nhan nghéo cac tuyén tinh va huyén. Do 1a diéu tri
bang dong dién xung v&i viée st dung két hop nhidu dang song diéu tri tai
khoa vt 1y tri liéu. Viéc Iya chon cac ché d diéu tri phit hop v6i bénh 1y cia
ngudi Viét Nam da duoc khao sat va da thiét ké tro thanh phan mém chuong
trinh ¢t 161 cho céac loai may diéu tri dién hién cling dang dugc Ung dung
rong rai nham muc dich phuc vu va cham soc suc khoe cong déng noi chung.
Phan mém chuong trinh thiét ké tmg dung trén may BK- &£T2dugc trién khai
tai 1 s bénh vién nhu Bach Mai, vién E véi cac ché do diéu tri linh hoat,
dang xung da dang tir don gian nhu cac dong DF, CP, cho téi cac dang xung
dién chuyén biét nhu TENS hay cac dang xung diéu tan MF.

98



	Xây dựng phần mềm chương trình tạo ra các dạng xung điều trị dùng trong vật lý trị liệu.

	Lời cam đoan

	Mục lục

	Danh mục hình vẽ

	Mở đầu

	Chương 1: Các dòng điện xung tần số thấp.

	1.1 Định nghĩa.

	1.2 Các đặc điểm kỹ thuật.

	1.3 Đặc tính sinh lý

	1.4 Các dòng điện xung thông dụng

	Chương 2: Phương pháp thiết kế.

	2.1 Các dạng xung được lựa chọn thiết kế.

	2.2 Các chế độ điều trị được lựa chọn thiết kế.

	2.3 Xây dựng Modul phần cứng.


	Chương 3: Xây dựng chương trình tạo các dạng sóng.

	3.1 Mô hình công việc

	3.2 Xây dựng phần mềm chương trình.


	Kết luận

	Hướng phát triển đề tài.

	Tài liệu tham khảo

	Tóm tắt


