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TOM TAT

Bai bao trinh bay cong nghé ché tao vi mach tich hop lai theo cong nghé mang day si dung
Vit liéu gém véi cdc phan tir thy dong: dién tro, tu dién, cuon cam, cac dwong dan, tzep diém dwoc
ché tao trén bé mdt ciia cdc tam de cach dién theo cong nghé mang day, cac phan tir tich cuc
(transitor, diot...) dwoc ldp trén tam dé thong qua cong nghé han dan. Ung dung cong nghé vi
mach lai trén bang mach hiéu chinh trong co cau phéng té hop phong khéng.

Tiwr khoa: Vi mach tich hop; B9 loc; Co cAu phong; Mach hiéu chinh.
1. PAT VAN PE

Véi sy phat trién cua khoa hoc k¥ thuat, cac muc tiéu bay ngay cang tinh vi, thong minh va co
dong hon. Dé tiéu diét dugc muc tiéu nhu vy doi hoi t6 hop phong khong tam thap (PKTT) phai
lién tuc duogc cai tlen thay d6i, phat trién. Su thay doi, phat trién nay dong nghia voi viée tang
thém nhiém vy, yéu cau d6i voi tén lira va co ciu phong; ting thém cac khdi chirc nang va cac cum
nhom linh kién cua to hop [1]. Déi voi van dé nay viéc nghién ciru cac giai phap vé k¥ thuat va
giai phap vé cong nghé dé dam bao khong lam tang trong luong, khong anh huong dén cong suét
tiéu thu ctia ngudn Pin va kich thu6c anh huéng dén kha ning co dong cua td hop. Mot trong cac
giai phap vé cong nghé dugc nguoi Nga ap dung khi ché tao t6 hop PKTT la sir dung cac vi mach
tich hop chuyén dung thay thé cho nhom céc linh kién roi. Dién hinh 1a khdi dién tir co ciu phong
sir dung cac vi mach tich hop chuyén dung 1IMC8+1MC17 thay thé cho nhém cac linh kién roi.
Tuy nhién, cong nghé ché tao cac vi mach nay da duoc nghién ctru tai & cac nude san xuat. Day 1a
nhing nghién ciru mang tinh chat nhay cam, khong chuyén giao cong nghé cho cac nuée khac.

2. GIAI PHAP THIET KE

Mot trong cic bang mach quan trong ndm trong co cdu phong t6 hop PKTT duoc tich hop nhidu
vi mach lai tich hop 1a bang mach hiéu chinh (CK). Bang mach nay thuc hién phan tich kha ning
bam st con quay dau ty dan theo muyc tiéu, tao cac tin hidu dé xir li logic cho chuan bi phong va
phong tén ltra. Cac linh kién ¢& micro ldp ghép tich hop trén vi mach lai tich hgp nho c6 sb linh
kién dudi 100 duoc tich hop trong cac vi mach MC15, MC16, MC17. Cac vi mach cé kich ¢d nho,
cong suét tidu thy cd mA, kha niang chdng nhidu va kha ning cach dién giita cac mang day [2]. Vi
mach dugc dong goi dam bao do kin, bén ddi voi cac tac dong moi truong.

Hinh 1. Vi mach MC15, MC16, MC17 trong bang mach hiéu chinh CK.
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2.1. Céu tao ciia cac vi mach MC
Trén co s& qua trinh ché tao va thiét ké - cong nghé cac vi mach tich hop cé thé chia 1am hai
loai: vi mach tich hop ban dan va vi mach tich hop lai.
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Hinh 2. Cdu tao vi mach tich hop ban dan.
Vi mach tich hop ban dén 13 vi mach c6 tat ca cac phan tir va cac két ndi giita cac phan tir duge
tao ra voi sO lugng lon va trén bé mat cia tam ban dan (hinh 2).

Vi mach tich hop lai 1a vi mach cé cac phﬁn tor thu dong (dién trd, tu dién, cuén cam), cac
dudng dan, tiép diém dugc ché tao trén bé mit cua cac tim dé cach dién theo cong nghé mang day
hoic mang mong, cac phan tir tich cuc (transitor, diot,...) duoc lp trén tim dé thong qua han dan
(hinh 2). Phuong phap thiét ké vi mach lai c6 kha ning mé rong thay doi mach dé chon ché do
hoat dong t8i wu cho vi mach. Mirc d6 thu nhé cta vi mach tich hop lai phy thudc ) lugng cac
phén tr tich cuc duoc gén trén mach. Vi mach tich hop lai dugc tao ra trén dé co dic tinh cach
dién tdt, do do, vat liéu nén khong anh huong dén céc két ndi dién cua cac ph?m ttr. Cu tao vi mach
gém: vo, chan, cac linh kién ban dan khong vo. Chu tao chung cua céac vi mach tich hop lai: Kich
thudc bao 35x24x1,2 mm: 48 chan, 02 bang mach; Vo déng thoi 1a dé vi mach duogc ché tao tir vat
liéu gém k¥ thuat dién mac BK94-1, mau nau; Chan linh kién dugc 1am tir hgp kim déng ma bac;
Mach in va dién tr& duoc ché tao theo cong nghé mang day.

2.2. Cong nghé ché tao vi mach tich hop lai

Trén co s& cau tao va nguyén 1y hoat dong cua cac vi mach tich hop lai MC, dé 1am chu cong
nghé ché tao cac vi mach nay tudn thu nhu sau: Ché tao dé vi mach (ché tao va lam sach); Tao cau
trac vi mach; Léap rap va 1am kin vi mach; Kiém tra, thir nghiém; Bao goi bao quan.

*Ché tao dé vi mach: Dbi véi cac vi mach tich hop lai, dé vi mach thuong dugc ché tao tir cac
vat li€u c¢6 d¢ cach dién cao nhu thuy tinh, gém thuy tinh, gém. Ché tao dé vi mach bao gém cac
nguyén cong: gia cong co khi, lam sach bé mit. Cac loai gom dung cho vi mach tich hop lai theo
tiéu chuén cta LB Nga bao gom cac loai gom Oxit Nhom Al203 (BK-94, BK-96, BK- 100) Nitrid
Alumi (AIN). Cin cir vao mau sic va két cdu, cac vi mach IMC c6 dé ché tao tir vét lidu gom BK-
94 1a dang vi mach tich hop c6 dé ddng thoi 1a vo. Qua trinh gia cong co khi dé vi mach bang vat
lidu gbm gom cac bude: Mai cac mat ciia dé dé dat do day va do phang; Dan dé vao ga mai, mai
dat kich thudc bao theo yéu cau thiét ké; Mai bong dat do nhin bé mat phu hop cho nguyén cong
tao dudng dan va dién tro; Kiém tra bao g06i bao quan.

*Tao cdu triic vi mach: Day 1a cong doan ché tao cac linh kién, duong dan, tiép diém theo thiét
ké trén dé vi mach. D6i voi vi mach tich hop lai ¢6 hai cong nghé dé tao ciu trac: Cong nghé mang
mong va cong nghé mang day. Cong nghé mang day la cong nghé tao ra cac 16p mang c6 do day
tor 10 - 20 pm dé ché tao cac linh kién thu dong nhu dién tro, tu dién. Trén dé cua vi mach duoc
phu cac loai kem khac nhau dé tao cac 16p mang dién trd, duong dan ndi céc linh kién, cac tiép
diém, céac 16p phu cach dién. Cong nghé mang mong 1a céng nghé tao ra cac 16p mang c6 do day
trl-2pum dé ché tao cac linh kién thu dong nhu dién trd, tu dién. Dé tao ra cac 16p mang mong
phai sir dung cac cong nghé nhu ma bdc bay, phun xa, ...

*Ché tao vi mach theo cong nghé mang day: Trude day, dé tao cac vi mach siéu cao tan thuong
sir dung coéng nghé mang mong, tuy nhién, & thoi diém hién tai véi cong nghé mang day di ché
tao dugc cac vi mach lam viéc véi dai tan tir 1 - 28 GHz. Cong nghé mang day co thé tao ra céc
linh kién c6 cong suat du 16n (2,5 - 4 W/em?). Kiém soat duoc ty 16 san pham 15i sau cac nguyén
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cdng; Céc linh kién dugc ché tao c¢6 thé 1am viéc trong didu kién tir -50 °C dén +50 °C; Véi d6 day
tir 12 dén 25 pum cho phép giam céc tu ky sinh trén mach; Tao ra cac linh kién ¢ cong suét tiéu
tan cao phul hop dé ché tao cac linh kién cong suét 16n. Vat liéu dé ché tao céc linh kién theo cong
ngh¢ mang day la cac loai kem. Cac loai kem nay c6 cac déc tinh khac nhau dung dé ché tao cac
phan tir ctia vi mach (dién tré, tu dién, duong dén, tiép diém).

Cong nghé mang day duoc tao ra trén co sé cong nghé in ludi, s6 1an quét ludi tuong ung véi
s6 16p cong nghé. In ludi 14 qua trinh phu kem 18n bé mit ctia dé théng qua cac mét ludi. Ludi in
duogc lam tir cac vat liéu nhu sgi Capron hodc thép khong gi.

Mit ludi co d6 rong 100 pm, duong kinh soi ludi 50 pm, ludi duoc ché tao theo cong nghé in
phim. Ludi in duoc ga chat dam bao khoang cach giita ludi va dé vi mach khong thay doi. Phét
kem trén bé mat luéi bang dung cu chuyén dung, kem theo cac cira s6 chay xudng dé tao cac 16p
cong nghé (hinh 3).

Hinh 3. So do qud trinh in ludi:
1- Ludigat; 2 - Kem; 3 - Pé vi mach; 4 - Kem phii trén dé sau in; 5 - Mdt na in.

Dé dam bao d6 bam chic cua dién trd va cac dudng deNm tiép diém trén bé mat dé vi mach can
phai thyc hién qua trinh xir Iy nhiét kem in. Qua trinh nay gorn hai cong doan: sdy va i. Kem duoc
sdy & nhiét d9 80 - 150 °C trong vong 5 - 15 pht trong tii sy hodc dén hong ngoai. U kem & nhiét
d6 300 - 350 °C (15 - 20 phut), thiéu két & nhiét d6 700 - 1000 °C thoi gian phu thudc vao tirng
loai kem (thong thudng khoang 30 phut). Dé hiéu chinh gié trj cua dién tré ché tao sir dung phuong
phap cét laze. Khoang cach cit phu thudc gia tri sai 1éch cua linh kién.

*Lip rdp va lam kin vi mach: Sau khi tao cac phan tir trén dé (dién trg, duong dan, tiép diém),
qua trinh lap rap vi mach bat dau tir cac linh kién ban dan khong vo. Cac linh kién nay dugc dan
¢b dinh vao dé trude khi han cac chan linh kién vao céc tiép diém. Qua trinh han st dung cac gé
han va dung cu chuyén dung dung dé han céc linh kién nhé dam bao d6 chinh xac va khong lam
hong cac linh kién. Chan vi mach dugc han sau khi da lz“ip hét cac linh kién ban dan. Vi mach dugc
dong goi 1am kin sau khi két thuc viéc lap rap. Trude khi lam kin vi mach phai dugc kiém tra chic
nang dat yéu cau.

3. KET QUA VA THU NGHIEM

Két qua ché tao duoc vi mach tich hop lai dap (ng yéu cau véi cac tham sé mach in: Pudng
kinh duong mach, mm: 0,4. B déy 16p ma: (0,5 +0,9) um. Do bam dinh ciia dudng dan chiu dugc
luc kéo: 500 g. Dong chiu tai day dan do rong 0,4 mm: > 8°. Khéi luong, g: 10 £ 1. Cac vi mach
tich hop lai sau khi duoc ché tao, da duoc kiém tra danh gia chat luong va so sanh vdi cac cong
nghé ché tao vi mach tich hop lai khac.

N

Hinh 4. Két qua thiét ké vi mach tich hop lai theo cong nghé mang day.
Céac vi mach tich hop lai MC15, MC16, MC17 thuc hién cac chirc nang bd loc dong bo, bo loc
thong dai 1, bd loc thong dai 2, bo 1()9 thong dai 3, bd loc thong dai 4, bd nhd pha, cac bd tao tin
hiéu bac thang trong thanh phan so do chirc ndng ctia bang mach hi¢u chinh.
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Hinh 5. So' do chitc ndng bang mach hiéu chinh.

Hinh 6. Két qua tich hop linh kién trén vi mach tich hop lai.

Két qua thir nghiém va hiéu chinh cac vi mach tich hop lai dugc ché tao tmg dung trén bang
mach hiéu chinh cta co cau phong t6 hop PKTT c6 day du chirc nang dadm bao yéu cau vé do chinh
xac, d6 on dinh, d¢ tin cay khi hoat dong.

4. KET LUAN

Bai bao trinh bay phuong phap thiét ké, cong nghé ché tao vi mach tich hop lai theo cong nghé
mang day voi vat liu gom Vi mach tich hop lai c6 nhiéu wu diém vuot troi so véi cac vi mach
dién tir khac vé kich c¢& vi mach, cong sut tiéu thu, loc nhidu va duoc dong gbi dam bao do kin,
bén dbi v0i cac tac dong moi trudng. Ung dung vi mach tich hgp lai trén bang mach hi¢u chinh
clia co cau phong to hop PKTT. Vimach nay da thir nghiém trong phong thi nghiém va thue té lap
rap va kiém tra co ciu phong t6 hop PKTT.
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ABSTRACT

Research on design and manufacturing technology of integrated circuit
for calibration signal circuit board in 911516 launching structure

This article presents technology for manufacturing hybrid integrated circuits using thick
film technology and ceramic materials with passive elements: resistors, capacitors, inductors,
conductive paths, and contacts manufactured on the surface. The surface of the insulated base
plates uses thick film technology, and the active elements (transistors, diodes, etc.) are installed
on the base plate through solder paste technology. Application of hybrid chip technology on
the calibration circuit board in the launch mechanism of the air defense complex.

Keywords: Integrated circuit; Filter; Discharge mechanism; Calibration circuit.
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