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May do cong suat sieu cao tan d u ' * : 

chia ttianli hai loai may do cong suat 

dau cuoi va may do cnng suat truyen 

qua. Bai bao trinh bay giai phap thiet 

ke may do cong suat dau cuoi M3 -

22ACr01 la may do cong suat chinh 

xae dung thay the cho diing may 

M3-22A ciia Lien X6 cu, su' dung cac 

b6 bien d£i cong suat kieu M5-

2 9 / 3 0 / 3 1 / 3 2 , a n so tiy (0.03 B 10) 

GHz, trd khing c6ng tac cua thermis­

tor 7512 lOOH; ISOn, hole 240n. 

'Trung torn Oo lUdng, 

1 . DAT VAN DE 
May do rang suat sieu cao 

tan kieu dau cua M3 - 22A (duUe 
d ie tao tai Liai xd cu) ra dd chfnh 
xae eao, dypc dimg trong do -
kiem ewig suat ti'n hieu hen tuc, 
ti'n hieu dieu che xung eua d c 
phypng tien do hole vu khi khf 
tai quan sy. Do M3 - 22A duOc 
che tao tff nhiihg n i m 1980 nen 
da lac hau, xudng d p , hff tidng, 
ktid siia chCia Widi phuc do mach 
ra dp phffc tap cao, khd chinh 
dinh va linh kien vat tff khdng 
s in d . Mi t khac, viec sy dyng 
d c may do cdng suat xuat sff phffdng tay trong do - kiem 
phffdng tien do, vu khi, khf tai cung khdng tiiffc hien dutfc 
do viec khdng tffdng thich ghep ndi dffdng truyen cao tan. 
Do vay, viec nghien cffu tiiiet ke, che tao may do cdng 
suat M3 - 22ACT01 
cd ti'nh ning tudng 
duWng vdi M3 - 22A 
la d n tiiiet de dam 
tao do ludng eho 
phffdng tien do, vii 
khi, khi tai va ciing 
la de d i t nen mdng 
ctio viec chil ddng 
ehe tao may do nay 
tiong nffdc. 

2. N O I DUNG 

2 . 1 . Cdng dung may do cong suat sieu cao tan 
M 3 - 2 2 A C T b l 

May do cdng suat M3 - 22ACroi dffdc dimg de do 
edng suat bung binh ciia d c dao ddng dien tilr tien tuc 
va dao ddng dutJc dieu che xung vcfi d e tw bien ddi cdng 
suat ti/Ong ffng ( d m bien thermistor). 
2.2 . Dac ti'nh ky thua t cd ban can dat dUtfc 
ciia M 3 - 22ACT01 

May do cdng suat M3 - 22ACT01 dffdc nghien cirtj Oiiet 
ke ehe tao thff ed tinh ning tiJdng dffdng vdi M3 - 22A (do 
Lien Xd eu che tao). 0 |c ti'nh ky thuat cd ban nhff sau: 

Dai do cdng suat rat nhd den 10 mW. Cac tiiang do 
10|JW, lOOyW, ImW, 10 mW. 

May do d d p chinh xae 6,0 vdi d c dau bien ddi M5 
- 40 den M5 - 44 ddi vdi toan bd d e thang do, tiff tiiang 
do 10 (jW 

May do d d p ehinh xae 10,0 vdi d e dau bien doi 
M5 - 29, M5-30, MS - 31, M5-32, M5 - 45 ddi v ^ tat d 
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d c thang do, ngoai tiiTttiang i3o 
lO^W. 

May do ed d p chi'nh xae 15,0 
d tiiang do lOyW ddi vdi tat ca 
d e dau do da ke d tren 

May do cd d p chfnh xae 15,0 
ddi vdi dau do MS - 49 d tat d 
d c thang do, ngoai trff thang do 
lOyW. 

2.3. Giai phap suT dung c ^ 
can bang lam mach b i « i 
doi dien cho cac bo bien 
doi cdng suat k ieu M 5 

Trong d c bd bien dd'i cong 
suat kieu dimg phypng phap tda 

nhiet d a day dan M5 ro 2 thermistor vdi d ie tinh gan 
gidng nhau. Mdt thermistor duOe diing lam d m bien cong 
suat eao tan (thermistor edng t ie) , thermistor edn lai dut;(c 
dimg lam d m bien nhiet dp mdi trudng (thermistor bii) de 
bii gia tn dien trd ciia thermistor rang tae bj trdi do nhi^ 
dp mdi trudng. Phep do bien doi trd khang eiia thomista 
cdng tac (khi cd tac dung ciia cdng suat eao Sn ) dudc tiSi 
hanh de tinh toan edng suat d n do. 

Macti d u hay dffdc sff dung nhat de do edng suat cao 
tan nhd d e tfnh n ing dp nhay cao, de dieu chlnh, de phat 
hien sff thay ddi ti'n hieu nhd. Trcing thiet ke nay sff dung 
mach d u ddn d n b ing cho d thermistor edng t ie v i 
ttiennistor bu vi nhd ed mach bf dpng dieu khien nen Wil 
cd cdng suat sieu cao lan tac ddng hay khdng cd madi 
ludn d being tiiai d n bang. Do vay, themiistor ludn c6 
mdt gia b-i trd khang nhat dinh nen d ie ti'nh lam viee eua 
tiiermistor on dinh va tuyen ti'nh. Khi sy dung d u khong 
d n bing tiii d ie tinh cua themiistor la khdng tuyen ti'nti. 
Giai phap d u ddn d n bang dype lya chpn de ttiiet ke 
mach do cdng suat cao tan va mach bii nhiet dp eho miy 
do M3 - 22ACT01. 

Nguyen ly tff dpng ttiay ttie cdng suat sieu cao fin 
dffdc hap thu bdi thermistor (tij'png dffdng vdi t i e dong 
nhiet) bing edng suat ddng mdt chieu dffdc lya chpn vb 
tiiffc hien bdi mach bf ddng diieu khien lam cho d u luon 
d n bing (xem hinh 2). 

Giai phap sff dung 2 d u do ddng dang loai d u can 
bing tij" dpng, mot bt)ng 2 d u ro m i c tiiermistor e6ng 
tac (Thermistor chiu tae ddng tnfc tiep ciia cdng suat cao 
tan), edn d d u kia cd mic tiiennistor dffdc dtjng de bu 
bien tiiien nhiet dd mdi tiudng (xem hinh 2). 

Khi chua cd edng suat cao tan, dien ap U^ la dien ap 
vao eiia d u bu va Up la d'len ap vao ciia d u rong tac co 
gia tii b ing nhau. Khi xuat hi$n cdng suat sieu cao Sn d 
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dau vao bd bien ddi thi ttiermtstix cdng tac hap thy cdng 
suat nay, ndng them len, trd khang cua nd thay doi giam 
xudng tiJdng utig vdi gia tii edng suat vao, liie nay d u cd 
xu hudng mat d n t>lng, nhung dudi tac ddng dieu ehinh 
ciia he dieu khien ttieo doi, d u se duOc xae lap trang ttiai 
d n b ing mdi, b ing each giam gia tri dien ap mdt chieu 
d p tdi dau vao d u cdng tac. Liie nay edng suat sieu cao 
tan se d u t t ti'nh qua cdng suat mpt chieu nhff sau: 

- " • i ' ^1 • "i ' - " j_l^ Jl '_zl 1 
4R.X, , ( I - / ' ) ~ 4«,A', (1) 

P^ = P,--

Htih2-SoadkhdiehiKningaiaM3-22ACTDl 

d day: R̂ o- gia l i i trd khang ciia Thermistor rang tac 
eua bd bien doi. 

Khdi d u b i i nhiet ~ 
dp mdi trffdng ciJng 
boat dpng tffPng 
t y nhy d u cdng 
tac, ehi khae biet 
la, thay vi dau ndi 
thermistor cdng tac 
vao 1 trong nhiitig 
vai d u thi ngudi ta 
dau ndi tiiermistor 
bii nhiet do. Therm­
istor bii nhiet dd nay 
se chju tac ddng d a 
nhiet dp mdi trudng 
ma tfldng chiu tac ddng cua edng suat sieu eao. 

Tai thdi diem ban dau, khi ktidng ro cdng suat sieu cao 
tan tdi d u cdng tac, d n dieu ehinh sao ctio U,̂  = Up. Vi d 
thermistor cdng tac va ttiermistor bii deu chiu tac ddng eiia 
nhiet dp mdi tiudng nhy nhau, nen khi ro edng suat sieu 
cao tan tac ddng tiii U^ chinh la gia tn (Tien ap ti^ dau vao 
d a d u odng tac d thdi diem d n bing lan thff ntiat khi 
ktidng d cdng suat sieu cao tan. Cae gia tii dien ap U^ va 
Up ciia 2 d u cdng tac va d u bii d n dutfc xae dinh bing d e 
bd bien ddi hjdng h/ - sd dp ehinh xae cao. Oe dieu khiai 
d c bd bien doi tuttng t y - sd, thu ttiap dff lieu do, xu ly 
dff lieu do, dieu hanh tie thdng, d n chpn he vi xy ly ra du 
sd lutJng cong vao ra va ro d c chiit ning dieu khien linh 
hoat, ro bp nhd Ram va f^sh Rom t)en trong dii Idn. Vi xif 
ty se tien hanh loc nhieu kS qua do, ti'nh cdng suat va ti'nh 
hieu ehinh gia tii cdng suat do dude. Gia tii cdng suat do se 
dutfc hien thi tien man hinh tinh tiie Idng, m i t ktiac d c gia 
tii dien ap U, va Up do dude se dude tiuyen tdi may ti'nh d 
ntian PC de ra tiie duoc xff ty, ti'nh toan, hen tiii, ve dd tiii 
va luff giff trong tep dff lieu mdt each ddc lap vdi he vi xff ly 
Luc nay PC ddng vai trd nhff mdt may do cdng suat ao ( d c 
he so heu chuan dutfc nhd tai PC). 
2 .4 . Gia i p h a p x a y d u t i g m a y d o c o n g s u a t ao 
M 3 - 2 2 A C T 0 1 t r e n m a y t i n h PC 

May do cdng suat ao M3 - 22ACT01 la gial phap nhim 
mue dieh xff ty dff tieu do mem deo hdn bing ehffdng 
trinh ngdn ngy bae eao Visual basic, M3 - 22ACT01 ao 

ti^ PC cd the lutj tiiJ' dff lieu do, ve do thi, tinh sai so do 
M3 - 22ACT01, he SO hieu chuan bole he sd hjeu dyng 
eua bp bien da cdng suat khi dutfc tiijyen chuan bdi he 
thdng bd chuan cdng suat hp KMC/fl2M xuat xff tiJ" Nga 
hole khi dimg M3 - 22ACT01 de kiem tia cdng suat dau 
ra oia d c may phat cao tan. Luc nay chi d n nhap d c gia 
til cdng suat doc dude ti^en he tiidng chuan cdng suat va 
nhap gia til tan sd va he sd tiuyen a cita KMC/J12M vao 
PC, d e phudng tiinh ti'nh toan se dutfc thy t hien va ket 
qua dutfc ttidng bao tren man hinh may ti'nh. Oieu nay tiet 
kiem duOc ttidi gian truyen chuan va tranh dude nham lan 
khi ti'nh cac phffdng trinh sai sd cd nhieu tham sd. 

Giai ptiap ket ndi thdng dyng, ddn gian dutfc chpn la 
tiuyen ndi tiep khdng dong bp RS232 giija M3 • 22ACr01 
va may tinh PC. Bd ghep noi dutfc chpn la MAX232, la vi 
mach chuyen dyng tiuyen ndi tiep va phdi hdp duWc cac 
mifc ti'n hieu 5V c ia vi xff ly va ±12V ciia may ti'nh. 
3 . KFT LUAN 

May do M3 - 22ACT01 da dutfc tiiiet ke, che tao va 
da dude danh gia do ludng tai TTDL quan dpi va Vien Oo 
Iffdng Viet Nam, dat dudc tinh n ing ky thuat tffdng dutJng 
va vffdttrdi hPn so vcfi M3 - 22Acu xuat xff tff Nga vdi d c 
uff diem mdi nhy: 

- Sff dung ky ttiuat ti'nh toan sd hpc ti^n ro sd vi xff ly 
thay vi tinh toan b ing ky thuat tffdng tiJ" va ky thuat dieu 
d ie xung, do dd toai trff dffdc sai sd ti'nh toan ciia ky thuat 
tinh toan tuang ty. 

- Gtiep ndi may do vdi may ti'nh, t>ien may ti'nh ttianh may 
do edng suat ao va eung la ndi sy ty, tuli tiiJ ket qua do. 

- Sff dung thuat toan phan mem de ehinh diem "0 " 
thay vi chinh "0" bing "Cd - Oien" nhff d M3 - 22A. 

- Sff dyng mdt ttiang do duy nhat thay cho 4 thang do, 
do do toai hu' duac sai sd do Idn khi do d e gia til rang 
suat nhd hdn 1/3 gia tri cudi thang do nhff d M3 - 22A. 

- Sff dyng man hinh tinh the Idng (LCD) de lya chpn va 
thdng bao d u hinh do, do dd t ing tien fch sff dyng, tiinh 
nham lan tiiDng qua trinh do. 

Vdi nhutig giai ptiap cd ten neu tren, M3 - 22ACr01 
la ro sd de ed ttie ehu ddng tiiiet ke, ctie tao may do 
rang suat ti-en cd sd sff dung d c bp bien ddi cdng suat 
gdp f^an chu ddng vat tff, dam tsao do tffdng kht chua 
the ghep ndi mdt d c h chlnh xae d c may do rang suat 
phffdng tay vao vu khi - khi tai Nga. 

TAI LIEU THAM KHAO 
- "Riuyet minh ky thuat va hffdng dan sff dung may do 
cdng suat M3 - 22A. 
- Thuyet minh ky thuat va hffdng dan sff dyng d e bd 
bien ddi cdng suat MS - 29/30/31/32. 
- Thuyet minh ky thuat va hffdng dan sff dung d c bd 
chuan cdng suat KMC -17A/23A//28A/35A. 
- Fundamental of RF and Microwave power measure­
ment (Agilent, application note 1449-1). 
- Voltage and power Measurement (Rohde&Schwarz). 
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