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TOM TAT
Bai bdo trinh bay phwong phdp thiét ké, ché tao mé dun do dién dp dau vao dai réng trén co
8o tich hop mach dién tir de xuw ly, diéu ché tin hiéu. Cac tham so cua mach tich hop dwoc tinh
toan, thiet ke phu hop voéi bai toan thu thdp, xw Iy tin hiéu tir may lai cua tén lia bdo dam dai
rong dién ap dau vao, do tuyén tinh va do chinh xac.
T khoa: Bang thong Dai rong; Mach dién tir; Mach tich hop; Tham sb may lai tén Iua.
1. PAT VAN BE

Trong qua trinh kiém may 14i tén lira do nhiéu tin hiéu khac nhau, khuéch dai véi hé s6 16n dé
khong 1am suy giam dén tin hiéu thu thap. Do vay, mé dun sir dung phai dam bao do dugc cac
tin hi€u dai rong, d6 nhay cao, tré khang dau vao 16n. M6 dun hoat dong nhu mdt bd khuéch dai,
dién ap dau ra ty 1 voi dién ap vao. Mo dun c6 thong sé chinh: Thu thap tin hiéu mirc dién ap
Volt va Millivolt (Dai dién ap dau vao -40 + 40 V, dau ra dién ap mirc cao 0 + 5 V), bang thong
tin hiéu 10 kHz; d6 chinh xac + 0,03% gié tri max; + 0,1% tuyén tinh. M6 dun c6 thé thay ddi hé
s6 khuéch dai phu hop véi ting loai thiét bi do kiém khac nhau, khi st dung md dun voéi cac hé
théng khac nhau, chi can thay doi hé s6 khuéch dai phu hop (hé sé khuéch dai co thé thay doi
theo ty 18 1:2 ; 1:4 ; 1:8) bang cach hiéu chinh bién tro.

Mot trong cac ky thuat dugc st dung trong mé dun do dién 4p dau vao bing thong rong duogce
thiét ké boi cac mach tich hop co do nhay cao, kha nang dap mg nhanh. M6 dun cung cap mét kénh
dau vao tuwong tu dugc khuéch dai, cach ly va chuyén ddi thanh déu ra dién ap tuong ty murc cao.

2. GIAI PHAP THIET KE

Trong bat cit md hinh thu thap va xir 1y tin hiéu nao, viéc xir Iy nhidu, dam bao khong anh
hudng suy giam tin hiéu, st dung bo loc két hop bo tién khuéch dai, dugc tich hop, hoat dong &
cac dai tan s6 khac nhau. O tan sb cao, dung cac mach loc thu dong RLC. O tan s thép, cac
mach loc d6 c6 dién cam qué 16n, din dén két cdu mach phic tap, tén kém, ciing nhu pham chét
ctia mach giam. Vi vdy, trong pham vi tan s tir 0,1 dén vai MHz ding bo KDTT két hop mach
RC dé loc nhidu goi la mach loc tich cuc.

So d6 khdi mé dun do dién ap dau vao bing
thong rong sir dung kiém tra may lai dé xuat
duoc thé hién nhu trén hinh 1. M6 dun do dién
ap dau vao bang thong rong gdm mot khdi
khuéch dai va bao vé, mot bo loc tich cuc, mot

b tao dao dong va cach ly, mot khdi tao dao 1&?;3;; & S8 T
dong ket hop khoi nguon do tin hiéu, mot khoéi  Hinh 1. So do khoi mé dun do dién dp dau vao
nguon cach ly va mdt khoi khuech dai-xur ly. bang thong rong.

Mb dun dam bao thyc hién khuéch dai, cach ly va chuyén doi thanh du ra dién 4p tuong ty
murce cao dai do rong, déu ra cua ching dugc chuan hoa dudi dang dién ap Vde (0 + 10 V hodc 0 +
5 V) phu hop v6i hau hét cac loai ADC rat thuan loi trong qua trinh kiém tra hi€u chinh, st dung.

Khi 1am viée, khdi khuéch dai va bao vé hoat dong khuéch dai so bo tin hiéu do tin hiéu va
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nhiu. Cac tin hiéu na‘}y duoc loai bé‘nhiéu khi di qua bo lgc tich cuc. Tin hiéu dua dén b cach
ly tin hi€u st dung bién ap cach ly, dau ra by cach ly tin hiéu dugc khuéch dai - xur ly dam bao ty
1€ theo y€u cau thiét k&. Tin hiéu dau ra qua bo loc thong thap (LPF) trude khi dua vao may tinh.
2.1. Khdi khuéch dai va bao vé

Mach dé xuét bao g6m mot mach khuéch dai d6 nhay cao st dung vi mach LF351 véi hé )
khuéch dai K = 1/16 va mt mach bao v€ su dung cdc linh kién dién tir: Diode va di€n tr¢ bao vé
dau vao mo dun.

Vimach LF351 1a bd khuéch dai hoat dong dau vao JFET tdc d6 cao c6 thong s6 chinh: Pién
ap bu dau vao 4 mV, dong phén cuc dau vao 50 + 200 pA, d0 loi dién ép tin hi¢u 16n 100 V/ImV,
dién trd dau vao 10712 Q, bang thong 4 MHz, nguon nuéi + 2,3 V dén + 18 V, dong ti€u thy thap
(max 3 mA).
2.2. B0 lgc tich cuc

B0 loc bdo dam loc cac xung rang cua, cé’c xung nhiéu tan sb thép st dung bd loc thong thép
pht hop véi vi mach TLC2201. B¢ tién khuéch dai nay c6 bang thong 1a 5 MHz va bang théng
dugc gidi han ¢ 10 kHz.

Vi mach TLC2201 13 b khuéch dai CMOS ting cudng véi mirc nhiéu thap co thong sd chinh
nhu sau: Dién ap nhidu d4u vao max 30 nV/\VHz Max tai = 10 Hz vamax 12 nV/NHz tai f = 1 kHz;
dong phan cuc dau vao 1 pA; dién 4p bu dau vao thap 500 wV; ngudn nudi £ 2,3 V dén + 18 V.

Mach loc théng thap bac 2 loai hdi tiép am nhiéu vong c6 ham tryén dat nhu sau:
Ry /Ry

Kd = 1
1+ Pw,C;(R, + Rs + R2R3) + P2wZR,R3C1C, @

Néu cho trudc fg, Kgo, C1 va C;, €O thé tinh duoc Ry, Ry, R rit ra tir cac biéu thirc trén nhu sau:
a,C; = a3 €3 — 4C1Coby (1 + Kyp)

R, = 2
2 4nf,C,C, @
R
Ry =2 3)
Kd.n
b
Ry = i @
Am2f2C,C,yR,

B6 loc tich cuc duoc thiét ké sir dgng m‘e_tch loc thong thép bac 2 loai hoi tiép am nhiéu vong.
Chon trudce cac gia tri tu dién va h¢ so truyén K=1/16, theo muc cong thirc (2), (3), (4) tinh dugc
gia tri dién tro.

2.3. B§ tao dao dong va cach ly

B¢ tao dao dong va cach ly thyuc hién cach ly tin hi¢u dau vao va tin hi¢u dau ra, thanh phﬁn
chinh 14 bién &p cach ly va vi mach CD4QS3 tao daQ dong véi tan s6 39 K’HZ. Vi mach CD405§
12 by ghép kénh hoac phén kénh, dugc diéu khién s6 co tré khang “bat” thap va dong ro “tat” rat
thap, bang thong 30MHz, dién tr¢ gitta cac kénh 5 Q, dong ti€u thu 100 nA, ngudn nudi + 2,3 V
dén+9V.

2.4. Khoi tao dao dong két hop khodi ngudn do tin hiéu va khdi ngudn cach ly

Khéi st dung vi mach CD4047, cac bién ap xung va mach khoa Mosfet MMBF170 tao cac dién
ap Vdc cap cho cac vi mach khac cia mé dun. Nguén xung c6 IC CD4047 la IC téc d6 cao, hoat
dong ¢ tan 56’06 (jinh, dicu bién xung dau ra boi mQt trir}h dicu khién toi wu cho hoat dong & tan so
cao, dugc thiet ke ddc biét cho cdc img dung chuyén doi Off-line va DC-DC converter, cdc mach
tich hop trong IC nay c6 bd dao dong va dong dau ra 16n 1y tuong cho diéu khién Mosfet cong suit.
Dai dién ap cung cap cho cac cyc diéu khlen Gate ctiia Mosfet trong khoang tur 10-20 V. Trong b
chuyén d6i half bridge dién 4p dau ra Vout bing trung binh cua dang séng dit trén bo loc LC.
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Vou t—\%xn—ixfxﬂ'on QL+Ton,Q2) )
n
Trong do : - Vout, Vin : Pién ap dau ra, dau vao, V;
-nl: S6 vong cudn so cap; n2 = 0,5*(s6 vong cudn thr cap);
- f: Tén sd hoat dong; N 3
- Ton,Q1; Ton,Q2: thoi gian Mosfet Q1 dan, Q2 dan.
2.5. Khdi khuéch dai - xir 1y
Nguyén ly hoat dong cua khéi khuéch dai — xtr ly nhu sau: Tin hi¢u dau ra b6 tao dao dong va
cach ly dua dén bién ap xung cach ly 1:1; dau ra bién ap BT2 tin hiéu duoc nan thanh dién ap 1

chiéu va diéu chinh dién ap tang 2 lan, so voi tin hiéu dau vao khdi, dua téi vi mach chuyén mach
DG417DY. Thanh phan chinh ctia khoi khuéch dai xtt Iy 1a vi mach TL062.

Vi mach TL062 la IC khuéch dai thuat toan JFET cong suét thap, dong dién nguon thap: 200
nA/Bo khuéch dai, toc do quay cao: 6,0 V/us, dong dién phan cuc dau vao thap: 5.0 pA, bang
thong ting cao: 2.0 MHz, trd khang du vao cao: 1012 Q, bién dién ap dau ra 16n: + 14 V.

Ham tryén mach loc thong thap bac hai loai hdi tiép duong 1 vong trong khdi khuéch dai xtr 1y.
K 6
1+ Pw,y[R1Cy + RyCy + (1 — K)RyC,] + P2wZR R, C1C, ©)
Dé don gian, chon K = 1, khi d6: (K-1) R3= 0. Néu cho trugc: fy, Cy va C, c6 thé tinh duoc
Ko, R1, R it ra tir cac biéu thuc trén. Mach dién c6 thé chon R;= R, = R, C; = C, = C va khi do:
K
Ka = 1 Pa,3_K)RC + PPwREC? )
Ban chat ciia khuéch dai-xtr Iy 1a st dung mach loc thong thép béc 2 loai’h(‘A)i tiép duong 1 vong.
Khi lan luot chon gia tri tu dién va di€u chinh bién tr¢ d€ thay d6i h¢ s6 khuéch dai cua mé dun.
3.MO PHONG VA THU NGHIEM

Dé kiém tra tinh ding dan ciing nhu chit lugng ctia mé dun do dién 4p diu vao bing théng
rong va cac thanh phan mach chirc ning. M6 phong dau tién duoc thyc hién dé kiém tra kha
nang lam viéc va tinh dung dén cua bo loc tich cuc két hop voi khuéch dai trén phﬁn mém mo
phong mach Mutisim. B9 loc tich cuc két hop voi khdi khuéceh dai va bao vé hinh thanh mot bo
khuéch dai tong hop v6i hé s6 K = 1/16 (khi tin hiéu vao c¢6 U, = 40 V, diu ra U, = 2,528) dam
bao tuyén tinh, dap Ging nhanh, loc nhiéu tich cuc.

Ky =

Mo phéng thir hai dwoc thuc hién dé kiém tra chat lugng cua khéi khuéeh dai-xtr Iy. Két qua mo
phong vdi tin hi€u ¢6 dién ap Uy = 1,7 V, sau khdi khuéch dai-xir 1y c6 U, = 3,432 V. Nhu véy, h¢
s0 ctia khoi khuéch dai-xir Iy k = 2, véi do chmh Xac dlen ap dau ra+ 0,03 V. Dat yéu cau thiét ké.

Hinh 2. So' do mé phong ~ Hinh 3. Sodo mé  Hinh 4. M6 dundo ~ Hinh 5. So d6 thir

Bo loc tich cuc va Khéi phong Khéi khuéch dai- dién ap dau vao nghiém hiéu chinh mé
khuéch dai va bao vé xir [y trén phan mém  bang thong réng dun.

trén phan mém mutilsim. mutilsim. sau khi ché tao.

Sau cac két qua mo phong nhan dugc, tién hanh ché tao thir nghiém va hiéu chinh. Mé dun do
dién ap du vao bang thong rong co dy du chirc ning nhu mot thiét bi gia cong tin hiéu chuyén
dung, md dun dugc higu chinh bao dam yéu cau vé do chinh xac, d6 on dinh, d¢ tin cay khi két
nbi voi hé théng do. M6 dun do dién ap dau vao bing théng rong tich hop duoc kiém tra d6 6n
dinh, d6 tuyén tinh va d¢ tin cay. St dung bd nguén GW Intek GPC-3030D diéu chinh dién ap
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dai (40 V = + 40 V) tao cac mirc dién 4p cap dén dau vao md dun va dong hd do dién van ning
CD770 do cac dién ap dau ra mo dun. Ghi lai cac két qua do dugc, tir do, danh gia sy hoat dong
cua mo dun.
_ Bang gia tri Dién ap dau vao va dau ra cua mo dun (theo bién ban kiém tra ky thuat do luong
$0 4752 ctia Trung tam do luong/ Cuc ti€éu chuan PL- CL) nhu sau:
Bdng 1. Xac dinh do chinh xac dién ap dau ra.

Gia tri dién 4p chudn | Gia tri dién 4p ddura | Gia tridién 4ap ddura | Saisd | Saisd cho
diu vao danh dinh do dwoc do phép
4V 05V 0,50 V 0,00V [ 0,03V
8V 1V 1,02V 002V [ 005V
16 V 2V 2,06 V 006V [ 010V
24V 3V 3,07V 007V [ 015V
32V 4V 4,10 V 010V [ 020V
40V 5V 515V 0145V | 025V

Bdng 2. Kiém tra do gon tin hiéu dau ra.

TT | Tham s6 kiém tra | Két qui do/ kiém tra | Gia tri cho phép/yéu cu | Ghi chu
1 | Pauramo dun 2711 mV <300 mV
Sau nhiéu 1an dat gia tri dién ap vao moé dun, ta th?iy gia tri do duogc rat tuyén tinh, on dinh va
chinh xac. Pay la diéu kién dé sir dung mo dun do dién ap dau vao bang thong rong sir dung
kiém tra tham s6 may lai tén lira trén thiét bi KITA. M6 dun da dugc lap dit vao do dac céc tin
hi€u tén Itra trong thiét bi kiém tra KITA cua to hop tén ltra Bastion. Nhu vay, M6 dun do dién ap
dau vao bang thong rong duoc tich hop vi mach dién tir hoat dong tét. M6 dun thir nghiém tét
trong phong thi nghiém va thuc té kiém tra tén lira.

4. KET LUAN

Bai béo trinh bay ciu tric, hé s6 khuéch dai ciia cac bd loc, cong thirc tinh bién 4p xung- cach
ly va cac dic trung ciia md dun do dién ap dau vao biang thong rong sir dung kiém tra tham s6
may 1ai tén lira trén thiét bi KITA. Trén co so d6 xdy dyung va tinh toan dé tich hop vi mach dién
tor vao trong mo dun. M6 dun tich hop vi mach dién ti ¢ nhiéu vu diém vuot trdi so voi cac
mach dién tir khac vé dai dién ap dau vao rong, do chinh xac lam giam do céng kénh cta thiét bi
do, thuan ti¢n khi stt dung mé dun trong céac hé¢ théng kiém tra do dién ap, tin hi€u cua cac loai
tén Ira. HE théng duoc déng bd tir viéc lya chon, hiéu chinh cac thong sb cua vi mach tich hop,
hi€u chinh thir nghi€ém doc lap va két ndi hé théng kiém tra tén lira, thir nghiém dat két qua tdt.
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ABSTRACT

Researching, designing, manufacturing the wide bandwide input voltage
measurement module using the parameter test of the fire drive on device

This paper presents a method of designing and manufacturing a wide range input
voltage measurement module on the basis of integrating electronic circuits for signal
processing and processing. The parameters of the integrated circuit are calculated and
designed in accordance with the problem of collecting and processing signals from the
rocket's steering machine to ensure a wide range of input voltage, linearity and accuracy.

Keywords: Broadband bandwidth; Electronic circuits; Integrated circuits; Rocket propeller parameters.
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