Khoa Bién — Dién tir Trang 1

GIOI THIEU CHUONG TRINH, NQI QUY VA
LAM QUEN VOI THUC TAP XUONG

Sinh vién 1am quen véi tic phong cong nghiép vé gio gidc lao dong trat tw ngan nap, vé
sinh cong nghiép, an toan lao dong, phong chay chira chay,... & mot xudng san xuat.

Sinh vién s& nghién ctru mot s6 ndi quy can thiét trude khi bude vao nghién ctru va
thyc hién cac thao tac nghé nghiép cua nguoi cong nhan dién tir lao dong co ky luat, k§ thuat
va ning suit cao. Tac phong nghé nghiép cia nguoi cong nhan s€ dugc hinh thanh dan thong
qua lao dong, ngudi k¥ su twong lai cling s& thiu hiéu hét cac tac phong, cac tam tu, cac
nguyén vong ciia ngudi cong nhan. Lam thé ndo dé c6 duge mot tiéng néi chung giita ki sur
va cong nhan la mot viéc phan cong hai hoa, hiéu biét va ton trong 1an nhau, ho s& gip nhau
trén cong viéc chung, hiéu rd dugce vai trd va trach nhiém cua nhau, khong giém 1én nhau
khi thye hién mot cong trinh khoa hoc.

Sinh vién dién tr dugc thuc tap tay nghe & xuong v6i hudng phan tich tay nghé trudce
va thuc hién tay nghé sau. O mang han lap, cac thao tac cia ngudi cong nhan dién tr gom:

Xi va han chi.

Nhéan dang linh kién.

Han mach néi.

Str dung bread board.

Thiét ké mach in.

V& so d6 nguyén 1y tir mot board mach in.
Thuc hién mach in analog.

Han mach in analog.

Thuc hién mach in digital.

Han mach in digital.

Str dung mdy tinh dé v& mach in.

M&i mét thao tac 1a mot mang tay ngheé rat 16n co thé trién khai ra vo sé cong viéc dé
thuc hién. Mdi bai & day sinh vién s€ dugc cho mét vi du (mét cong viéc cho mot mang)
ddng thoi co huéng dan budc trién khai rong. Long vao budi hoc céc thiy huéng dan vira
c6 tay nghé vira uén nan tac phong lam viéc (gid giac lao dong, trat tu ngan ndp, an toan
lao dong, v€ sinh cong nghiép...), tao cho sinh vién c6 mot thdi quen phan xa nghe nghiép
nhanh va chinh x4c c6 sy dong b giita suy nghi va hanh dong. Cac vi du s& duoc thay doi
thudng xuyén dé phi hop véi cac cong nghé ché tao méi nhat.
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Bai 1
THU'C TAP HAN CHI

I.  GIOI THIEU

Trong qua trinh thuc tap (cling nhu ngay trong nhing lic stra chira hay lap rap) sinh
vién can co tbi thiéu mot s6 dung cu, d6 nghé ca nhan dé sir dung khi thao tac. Dung cu
cang chuyén dung cang tao nhiéu thun loi cho qua trinh thao tic ciing nhu stra chita. Tuy
nhién trong pham vi cta gido trinh huéng dan thue tdp ndy ching t6i chi d& cap mot sb toi
thiéu dung cu (khong thé thiéu) cho viéc thyc hanh.

Khi thye tap sinh vién can ren luyén mot s6 cac thao tac han cling nhu xi chi trén cac day
dan hodc chan cac linh kién, cong viéc nay gitip cho sinh vién luyén tap dugc khéo 1€o khi stra
chira dong thoi tao duge cac moi han noi chac chan, dep nhung lai it hao chi.

II. DUNG CU PO NGHE
1. MO HAN PIEN

Dung moé han dién dung dién tré dé d6t nong, khong ding mé han dot noéng theo
nguyén 1y ngan mach thtr cAp bién 4p (dé tranh cac anh hudng cia tir trudng 1én cac linh
kién khi han, nhét 1a d6i véi cac IC CMOS). Cong suét théng thudng cia moé han khoang
40W. Dung mo han c6 cong suat 16n hon 40W c¢6 thé gap phai cac tré ngai nhu sau:

% Nhiét lugng qua 16n phat ra tir mo han khi tiép xuc vao linh kién c6 thé gy ra tinh
trang hu hong cho linh kién.

@  Trong trudng hop ding mé han cé cong suit 16n, nhiét lugng phét ra nhiéu lai dé gay
ra tinh trang 6xy hoa bé mit cic ddy dan bang df)ng ngay lac han, moi han lac do lai
kho han hon. Truong hop dung nhya thong (chét tay nhe cac 16p Oxit tai méi han) khi
nhi¢t lugng cua moi han qua 16n dé dua dén su kién nhya thong chay va bam thanh
16p den tai moi han, 1am giam do bong cho mdi han, tinh chat my thuat cia méi han
bi giam sut.

2. CHI HAN, NHUA THONG

Chi han dung trong qua trinh lap rdp cac mach dién tir 14 loai chi han dé nong chay (ta
thudng goi 1a chi nhe lira), nhiét d6 nong chay khoang 60°C dén 80°C (chi c6 pha 40% dén
60% thiéc). Loai chi han thuong gip trén thi truong Viét nam & dang soi rudt dic (cudn trong
161 hinh try), dudng kinh soi chi han khoang 1mm. S¢1 chi han nay da dugc boc mot 16p
nhya thong & mit ngoai (ddi voi mot sé chi clia nude ngoai nhira thong duoc dit & mit trong
ctia soi chi va soi chi han 13 loai hinh try rudt rong & giita). Cong dung ctia 16p nhya thong
boc trong soi chi dung lam chét tiy ngay trong qué trinh ndng chay chi tai diém can han.

DPéi voi nhitng loai chi han c¢6 boc sdn nhya thong, khi nhin vao sgi chi ta cdm nhan
duoc do sang 6ng anh cua kim loai, vdi cac loai chi han khac (thi du chi han cho céc loai
coc binh accu, chi han ndi ddy dan cap dién truyén tai) 1a cac loai chi han nong chay & nhiét
do cao va thuong khong dugc pha tron voi nhya thong khi ché tao, céc loai chi nay thuong
c6 mau sang va khong co do sang 6ng anh cua kim loai khi quan sat bang mat.
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Nhuya thong (thudng c6 t€n goi chloro-phyll, la mot loai di€p luc t6 1dy tir cay thong),

thuong ¢ dang ran, mau vang nhat (khi khong chrra tap chét). Khi han nén chira nhira thong
vao hop dé tranh tinh trang v& vun. Trong qua trinh han ta thuong dung thém nhya thong
dé tang cudng chét tay khi 16p nhua thong boc trong chi han khong du str dung, cac truong
hop phai dung thém nhya thong bén ngoai thudng gip nhu xi chi trén day dan, xi chi 1én
dau cua cac mé han dién méi trude khi st dung. Ngoai ra nhwa thong con duoc pha véi
hdn hop xdng va dau lira (ddu hdi) dé tao thanh dung dich son phu bé mat cho cac 16p dong
ctia mach in, tranh oxit hoa ddng va ddng thoi dé han din (son phu dé bao vé bé mit trudc
khi han lap rap linh kién 1én mach in).

1.

PHUONG PHAP XI CHI VA HAN NOI
PHUONG PHAP XI CHI TREN DAY PONG
Trinh tu thuc hién hao tac xi chi tién hanh trinh tu theo cic budc sau day:

Dung dao hay gidy nham danh sach 16p oxit hay 16p men boc quanh déy (truong hop
dung day d6ng trang émail). Dy dugc xem la sach khi 1 ung lop d6ng (mau hong nhat)
bong déu quanh vi tri vira lam sach. Piéu quan trong can chu y la sau khi lam sach
ta phai thuc hién bién phap xi chi ngay, néu dé lau trong mot thoi gian dai, 16p oxit
hoa s€ phat sinh lai. Tuy nhién, trén cac vi tri vira 1am sach 16p oxit hoa, ta dung mo
han c6 cong suat qua 1on (phat sinh nhidu nhiét lugng) dé han ciing phat sinh lai 16p
oxit hoa tai diém han do tac dung qua nhiét.

Mudn xi chi , dau tién phai 1am noéng diy dan can xi, ta ¢at mé han bén dudi day can
xi dé truyén nhiét (day dan va mo han dit vudng gdc 90°). Khi truyén nhiét, quan sat
mau hong cta ddy, mau hong s& sam dan khi nhiét d6 gia tang, trong khi quan sat ta
dua chi han (c6 boc nhya thong) tiép xuc trén ddy dan, chi han dit khac phia voi dau
mo han.

Khi diém can xi chi du nhiét, chi han s& chay ra va boc quanh day tai diém can xi, chi
loang tir mat trén xudng phia dudi (di vé phia ngudn nhiét, tiic ddu mo han). Thuc
hién thao tac nay, ta d3 dé cho nhua thong c6 sin trong chi tan trude tiy sach diém
xi, tranh oxy héa, dong thoi sau d6 chi nong chay va bam 1én day. Tuy nhién néu dua
qua nhiéu chi vao diém xi (qua mic yéu cau), 16p xi quéa day hodc bi bAm mau nau
do nhya thong chay ra va bam 1én diém xi.

Day ddng ludn tiép xtic voi ddu mo han va thue hién lién tyc theo nguyén tic tién hai
budc lui mot budce va xoay tron day dong, moi budc khoang 2mm. Dleu quan trong
can nhd (khi thyc hién 1an lugt cac diém xi ké tiép nhau), tai 16p tiép giap giira hai
khoang x1 phai thuc hi¢n sao cho khong c6 su tich tu chi thanh 16p day trén do.

CHU Y: Trong qua trinh xi chi, ta tranh thyc hién cac dong tac sau:

&

Khoéng dung dau moé han kéo ré chi trén day can xi, thuc hién dong tac nay s€ lam cho
16p chi khong bam hoan toan trén day dan, dong thoi 16p chi bi danh soc theo duong
kéo ré ddu moé han, mot nhuoc diém nita cuia dong tac nay 1a chi xi khong bong ma
ngi mau xam do thiéu nhiét va nhya thong.

Khong dit ddy can xi trén miéng nhya thong, rdi dung dau mé han dit tiép xuc 1én
day (1am néng chay nhua thong va nong day), sau d6 dua chi han 1én dau mo han 1am
chay chi va bam vao dy. Thuc hién dong tic ndy ta tranh duoc oxy hoa bé mat day
dan trong qua trinh xi chi, d& lam chi bam 1én diy, tuy nhién do luong nhya thong

Tai liéu huéng dan thwe hanh dién tir



Khoa Bién — Dién tir Trang 4

chay qua nhiéu s& bam 1én bé mit cta ddy sau khi xi 1am diy khong bong va nhua
thong chay dé bam thanh mot 16p den trén bé mat xi chi cua day.

@ Sau khi xi chi xong, khong nén sira cac diém xi chua hoan chinh bang cach dung dau
mo han ré qua lai trén diém nay.

2. PHUONG PHAP HAN NOI CAC DAY DAN

Trong qua trinh thuc tip hay stra chita, ta thuong sir dung dén 3 dang han ndi diy dan
nhu sau:

@  Han dau dau hai diy dan: Phuong phap han nay con dugc goi la phuong phap han
ghep dinh, ta thuong dung phuong phap han ghep nay khi muén tao cac doan day dan

thanh hinh da giac hodc noi dai hai day dan ngan. Tuy nhién, mbi han khé thuc hién
va c6 d6 bén co kém hon cac mdi han ghép dang khac.

il

Mbi han ghép dinh
% S ST
Chi bam nhiéu quanh méi han Moi han ghép khong song song

Khi thyc tap sinh vién ¢ ging khong dé cac mdi han roi va céc trang thai khong dat
yéu cau.

% Han ghép hai day song song: Phuong phap han ghép nay thudng dung ndi hai day
dan lai v6i nhau, tuong tu nhu phuong phap ghép ndi dinh, tuy nhién méi han ghép
nay, khoang giao nhau gitra hai day thuong dugc chon tuy theo yéu cau. Trong qué
trinh mai tap han ban dau, khoang cach giao nhau ngan nhat nén chon khoang S5mm.
Khi khoang giao qua dai, day ndi dé bi vong cong, khé xép song song hoan toan khi
han. Trong hinh dudi day ta co thé hinh dung dugc dang chi bam phu quanh mdi han
va cac dang mbi han ghép song song khong dat yéu cau.

= Mobi han ghep dat vudng gbc: Pay 1a phuong phap han ndi co6 do bén co tuong dbi
kha tét, trong thyc hanh ta thuong hay sur dung moi han nay nhiéu nhat. Mot mdi han
vuong goc dat yéu cau phai tao chi bam phu du bdn khoang khong gian quanh diém
dit hai day vudng gdc. Chi bam tai mdi khoang khong gian trén khong mé day 1én
ma lai c6 dang cong 10m vé bén duoi.
IV. PHAN THUC HANH.
Nai dung céac phﬁn thuc hanh, xi chi trén day dan, thuc hién cac méi han ndi day (ung
dung céac ly thuyét vura trinh bay trong cac d€ muc trén), s€ dugc hudng dan cu thé tai budi
thuc tap.
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Bai 2
NHAN DANG LINH KIEN

Trong bai nay, chung ta nam lai phuong phap nhin dang mot s6 linh kién dién tir
thong dung vé hinh dang, kich thudc, mau sic va dac tinh cua nhiéu loai khac nhau thudc
nhiéu hing khac nhau. Céc linh kién ndy bao gém:

< Di¢n tr¢ than 4 hay 5 vach mau.

© Ty dién gdom hay tu ceramic.

& Transistor, loai, vi tri chan tuy theo kiéu vo cua linh kién.
@&  IC opamp, IC 6n ap, IC cbng logic, IC s,...

No1 dung cac phén vira néu trén duoc khao sat tuan tu theo cac dé muc sau day.
1. PHUONG PHAP NHAN DANG PIEN TRO

Theo tiéu chuan E.I A, dién tro than thuong dugc ky hiéu gié tri cua nod béng cac vach
mau tiéu chuan, déng thoi d6 16n vé kich thude cua dién trd ty 1€ voi cong suat tiéu thu
nhiét cua no trong qua trinh lam viéc. Hinh dang cia cac dién tré than va vi tri cac ctia vach
mau (hodc vong mau) dugc mo ta trong hinh vé dudi day.

ABC D ABCE D
bién tré 4 vach mau bién tré 5 vach mau

Cac dang dién tro 4 va 5 vach mau
Trong thuc té dang thuong gdp 1a 4 vach mau, vach mau thur 4 (vong D) co thé duoc
bo tri trén than theo mot trong hai dang néu trén.
Khi x4c dinh gia trj dién trd theo cac vach mau, ta thuc hién cac quy tic doc sau day:
%  Vach A, vach B xac dinh s hang co6 gia tri cia dién trd.

%  Vach C xé4c dinh s6 nhan cho gia tri dién tro, hé s6 nhan thay doi tir 0.01=102 dén
1.000.000.000=10° tuy theo mau cta vach C.

< Vach D xac dinh phan tram sai s6 cua di¢n tro.

Quy udc cac gid tri cia cac vach A,B,C,D theo mau dugc tom tat trong bang sau day:

BANG GIA TRI TIEU CHUAN QUY UOC MAU

QUY UOC MAU | VachA | VachB Vach C Vach D
Bac (Silver) 001 10%
Nhii (Golden) 01| 5%
DPen 0 1
Nau 1 1 10 1%
Do 2 2 100 | 2%
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Cam 3 3 1.000 3%
Vang 4 4 10.000 | 4%
Luc (xanh Green) 5 5 100.000
Lam (xanh Blue) 6 6 1.000.000
Tim 7 7 10.000.000
Xam 8 8 100.000.000
Tring 9 9 1.000.000.000
Khbng mau 20%

Tém lai véi tiéu chuan nhu vira trinh bay, ta thanh 1ap quan hé xac dinh gia tri dién
tro nhu sau: Gia tri dién tré (R)= ((AB)xC)ZD.

Vidu: Voi dién tréd ¢6 vach mau ghi nhan nhu sau:
Vach A: D6, vach B: Tim, vach C: Cam, vach D: Nhi;
Gia tri cua dién trd ghi nhan nhu sau: R=((27)x1.000)Q+5%=27kQ+5%

Vi phuong phap xac dinh gia tri dién tro vira trinh bay, ngoai viéc can nhé mdi quan
h¢ gitra cac tri s6 theo mau cho vach A va vach B, mudn xac dinh nhanh cac gia tri dién
tr¢ ta can thudc va nhd cac quan h¢ sau day cua vach C.

DAY GIA TRI PIEN TRO R Vach mau C
0.1Q + 0.99Q Bac (1/10Q)
1Q +9.9Q Nhii (Q)
10Q) + 99Q0 Pen (Chyc Q)
100Q2 + 99900 Nau (Tram Q)
1kQ + 9.9kQ Do (kQ)
10kQ + 99kQ Cam (Chuc kQ)
100kQ + 999kQY Vang (Tram kQ)
1MQ + 9.9MQ Luc (MQ)
10MQ + 99MQ Lam (Chyc MQ)
100MQ = 999MQ Tim (Tram MQ)
1GQ + 9.9GQ Xam (GQ)
10GQ + 99GO) Trang (Chuc GQ)

Nhu vay voi dién tré c6 cac vach mau da néu trong vi du trén, can ctr vao vach C
(mau cam) ta biét ngay dién tr¢ cé gia tri chuc kQ, sau d6 ta doc nhanh két qua trén vach
A, B dé tim ra gia tri 27kQ.

Toém lai, muon doc nhanh gia tri dién tré loai 4 vach mau, ta can ctr vao vach C dé
dinh nhanh khoang gié tri dién trd, két qua chinh xéc tuy thudc va gia tri dinh boi hai vach
A,B, cuoi cung dua vao gia tri vach D suy ra phan trdm sai so cta di¢n tro.

Truong hop dién trd chi st dung 3 vach mau, ta xem nhu vach D 1a vach khong mau
(loai dién tré nay c6 mirc sai sb 16n dén 20%), cach thirc doc gia tri cho dién tro dang nay
bang cach ap dung phuong phap néu trén cho 3 vach A,B,C con lai.

Chu y: Trong mot s6 dién tré 4 vach mau, thinh thoang ta gap vach D lai dung mau
den, truong hop nay ta xem nhu dién tré c6 si sé 20%. Nhu vay dbi véi dién tré 4 vach
mau véi vong D mau den, duoc xem gidng nhu dién trd chi c6 3 vach mau.
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Vé6i phuong phap doc tri s6 nhu méi trinh bay, ta c6 thé ap dung cho cac truong hop
dién tré 3 hay 4 vach mau. Riéng dién tr¢ 5 vach mau, phuong phép doc c6 hoi khac duoc
trinh bay nhu sau:

< Vach A,B,E xac dinh gia tri ctia 3 ) hang dau cua dién tro.

%  Vach C xac dinh hé sd nhan cho gia tri dién trd (twong ty nhu trudong hop dién tré 3
hay 4 vach mau).

&  Vach D xac dinh phén tram sai sd.

Dbi v6i dién tré 5 vach mau, vach sai s6 D ¢ thé khong phai chi ¢ 2 mau nhii hay
bac ma con c6 thém cac mau: nau, do, cam, vang tuong tng vdi cac bac sai s6 1%, 2%,
3%, 4%.

Vi du: V&1 dién trd co cac vach mau sau:

A: Do, B: Tim, E: Do, C: Nau, D: Do. Tri s6 dién tré doc duge nhu sau:

bién tré6 =272 x 10 £ 2% = 2720 £ 2%.

Tuy nhién, khi cac dién tr¢ than dugc ché tao tuan theo day s6 danh dinh (dé dé dang
cho viéc thiét ké), cac gia tri nay cho trong bang s6 nhu sau: (xem bang dudi).

Nhin trong bang tiéu chudn nay ta c6 thé nim duoc tinh chat sau day, tAf du: cac dién
tré o gia tri 1a 11, 13, 16, 20, 24, 30, 36, 43, 51, 62, 75, 91 (€, kQ,...), ¢6 sai s 13 5%,
nhung véi dién tré c6 gia tri 13 10 (Q, KQ,...) ¢6 thé sai s6 14 20%, 10% hay 5%.

Ngoai cac di¢n trd than nhu vira trinh bay, ta con c6 cac loai dién tré khac dung day
quin, cac dién trd nay co gid tri dic ché riéng tuy truong hop st dung theo yéu cau riéng.
Gia tri cia chung s€ dugc ghi rd trén than.

Véi cac bién tré dung thay doi cac gia tri dién trd trong mach, tiy theo cong suat sir
dung ta ciing ¢ cac kich c¢& khac nhau. Thong thudng ta c6 bién trd than va bién tré day
quin, dang bién trg than c6 gid tri dién tré thay d6i khong phu thude vao goc quay ctia nim
chinh (ta thudng goi 12 bién tré loga), dang bién trd diy quén co gi tri dién tro thay doi ti
1¢ tuyén tinh theo goc quay ctia nim chinh.

V6i loai bién tro tuyén tinh ta con phan lam hai loai: mot dang chinh tinh (quay nhiéu
vong num chinh, tri s6 dién tré mai thay doi) ta goi la Trimmer pot, va mdt loai thong thuong
khi quay hét gan mdt vong gia tri dién trd thay doi tir 0 dén muc t6i da (hodc nguoc lai).

DAY GIA TRI TIEU CHUAN PIEN TRO THEO GIA TRI SAI SO CHE TAO

Sai s6 20% Sai 56 10% Sai s6 5%

10 10 10
11

12 12

13

15 15 15
16

18 18

20

22 22 22
24
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27 27

30

33 33 33
36

39 39

43

47 47 47
51

56 56

62

68 68 68
75

82 82

91

2.  PHUONG PHAP NHAN DIEN TU PIEN:
Céc dang cua tu dién dung trong mach dién tir c6 thé phan thanh cac loai nhu sau:

@ Tu c6 gia tri chinh xac, voi dién moi la gbm, st, mica, thuy tinh hay polystyrel, sai
sd ctia cac loai tu ndy thip va dién 4p 1am viée cta tu c6 thé 1én dén 2000V, tuy nhién
dién dung cua loai tu nay khong 16n hon 10 F.

& Tu ban chinh xac, véi dién méi la mang chat déo téng hop, dién ap 1am vi¢c cua loai tu
nay co thé 1én dén 1000V, do 16n cua dién dung co6 thé 1én dén 100 F.

< Tu phan cyc, con goi la tu hoa hoc, dién moi cua ty 1a oxit tantan, oxit nhom, oxit
tantalun,... dién dung cua tu nay rat 16n c6 thé 1én dén 10%u F, dién thé 1am viéc cua
tu tir vai chuc dén vai tram volt DC.

Hinh dang bén ngoai cua cac loai tu mica va ceramic dugc mo ta nhu trong hinh sau.

~ —
~ 2200pF —  2200uF
—
Y Cuc — lsv Cuc
- am : duong
v
Cuc Cuc
am duong

Hinh dang mot s6 loai tu phdn cuc

Céch ghi tri s, sai 8O va cép nhi¢t do cua loai tu nay dugc ky hi¢u béng cac vach hay
vong mau, tuong ty nhu truong hop cua dién tré than. Ngay nay, ta thuong it gap cac loai
tu nay, dé dé st dung céc tri s6 dugc ghi san trén ty bang cac ma ky tu riéng.
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Dau tién ching ta khao sat phuong phap doc vach mau cho cac loai tu dién ceramic
va mica (theo tiéu chuan EIA) nhu sau:

< Vach A, vach B xé4c dinh hai gia tri cho hai sb hang dau cua dién dung.
%  Vach C xé4c dinh hé sb nhéan cta gia tri dién dung.
#  Vach D x4c dinh sai sb cho gia tri dién dung.
Bang tiéu chudn cia m3 mau duoc xac dinh nhu trong trang sau:
Phuong phép doc gia tri dién dung thuc hién twong tu nhu da thuc hién khi doc dién tré.

Theo tiéu chuan EIA, khi tu mica c6 6 vong mau, vong dau tién bén trai hang trén
cung ludén luén c6 mau trang. Vi cac tu c6 5 vong mau ngoai 4 vach A, B, C, D vach thtr
5 xé&c dinh day nhiét do cua tu.

Truong hop trén tu c6 gia tri, ky hi¢u ma chir sb tan cung la mdt chir cai, don vi do
tinh bang pF (pico Fara), phuong phap xac dinh gia tri thyc hién nhu sau:

Hai sb dau chi tri s6 cho dién dung cua tu.

S6 thir ba ké tiép xac dinh hé sb nhan.

Chir cai cudi cung xac dinh sai s6.
CAC CHU XAC PINH SAI SO TUAN THEO QUI UOC SAU PAY:
F G J K M

1% 2% 5% 10% 20%

BANG TIEU CHUAN MA MAU CHO GIA TRI PIEN DUNG

MAU VACHA | VACHB | VACHC | VACHD
Pen 0 0 1 20%
Nau 1 1 10 1%
Po 2 2 100 2%
Cam 3 3 1.000 | 2.5% hay 3%
Vang 4 4 10.000
Luc 5 5 5%
Lam 6 6
Tim 7 7
Xam 8 8
Trang 9 9 10%
Nhii (Gold) 0,1
Bac (Silver) 0,01 10%

Tai liéu huéng dan thwe hanh dién tir
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Vi du: Trén tu ceramic, ta doc dugc gia tri nhu sau: 473J, hay 104K.
Gia tr1 cua tu duoc xac dinh nhu sau:
473]) = 47x10%pF + 5% =0.047uF + 10%
104K = 10x10%pF+10% = 0.1uF + 10%
3.  PHUONG PHAP NHAN DANG CHAN CUA TRANSISTOR

Vi tri chan cua transistor phu thudc vao kiéu vo linh kién, thong thudng ta thudong
gap cac kiéu vé thong dung cua cac transistor nhu sau day: TO220, TO218, TO18, TO76,...

Tuong tng v6i mdi transistor ¢ ma sd biét trude, mudn xac dinh vi tri chin coa
ching, ta can phai dung so6 tay dé tim ra ma s6 kiéu vo cua transistor, sau d6 tiy theo kiéu
v6 nay ching ta xac dinh duoc vi tri chan. Tuy nhién v6i mot sd transistor thong dung, ta
c¢6 thé nhé nhanh vi tri chan cia chiung. Thong thuong, vi tri chan khi nhin thang vao
transistor (kiéu vo TO92) tu trai sang phai, chan linh kién bd tri theo vi tri tuan tu ECB.
Nguoc lai, véi kiéu vo TO220, khi nhin th'fmg vao linh kién tir trai sang phai chan linh kién
duoc sap xép theo thir tu BCE.

4. PHUONG PHAP NHAN DANG CHAN RA CUA IC

Mudn nhéan dang vi tri chan cua IC, du la loai IC digital, IC 6n ap hodc IC analog ta
déu phai dya vao so tay cua IC. Tuy nhién, ta can phai biét phuong phap xac dinh vi tri cho
chan mang s6 thtr tu 1 cho IC. Khi nhin thang vao tir trén xuong IC, ta nhan thay trén IC
(dang c6 2 hang chan song song) ¢ mot phia trén than s¢ khuyét & mot dau mot phan ban
nguyét, d6i khi ¢ phia nay c6 thé in vach thing son tring, hodc c6 mot diém cham tring
phia tréi.

Vi tri chan phia cham triang bén trai xac dinh chan s6 1, sau d6 thi tu dém theo chiéu
nguoc chiéu kim dong ho ta s€ tim dugc cac chan con lai. Tuy thude vao tinh nang k¥ thuat
ghi trong s tay, chirc ndng cia moi chan tuong ing véi so6 thir tu ctia chan do.

Trong nodi dung gi4o trinh tom tat nay, chung toi chi trinh bay cic dang chan ra cho
mot sO IC thong dung nhu LMS555, va LM741.

5. NOI DUNG THUC TAP

No6i dung thuc tap cu thé va cac yéu cau thuc tap s¢ dugc néu ro tai phong thuc tap.

Tai liéu huéng dan thwe hanh dién tir
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Bai 3

LAP RAP MACH DAO PONG PA HAI
TREN BREAD BOARD

1. GIOI THIEU VA CAU TAO CUA BREAD BOARD

Bread board 13 mot dang dé cdm nhiéu 15, dung cim cac vi mach (IC), transistor , ddy
n{)i va céq linh k‘ién thu dong khac dé tao thanh cac mach dién tir thi nghiém (ma khong
can han n61 va dong thoi gitr cho cac chan linh kién con nguyén).

mooOw>

moow>

10

15

20 25

35 40 45 50 55 60

10

15

20 25

35 40 45 50 55 60

mooOw>

mooOwX>

Hinh dang tdm Break Board thuc té

Mot cong dung khac nita ctia bread board khong thé khong cha y dén la:

Trong mot sd trudng hop can sira chita hay 1ap rap mot mach dién méi ding thay thé
twong duong cho mot mach dién tr khac, muon biét dugc tinh nang hoat dong cua mach
(trude khi ché tao mach in) ta ¢ thé dung bread board dé thir nghi¢m.

Ngoai ra khi c6 mdt linh kién m&i can xac dinh cac tham sd 1am viée ta 6 thé dung
bread board phoi hop vdi cac may do chinh xac dé ghi nhan dugc cac tham so6 cua linh kién
(cong viéc nay phuc vu cho viéc khao sat linh kién mdéi hay thiét ké mach).

Bread board c6 ciu tao dang tAm phéng, dé dugce ché tao béng st (cach dién va chiu
nhiét cap H hay C) hoac bang nhya cimg (loai cach dién, chiu nhiét thong thuong, cip A
hay E). Trong cac 16 cam c6 cac 14 nhip t1ep xuc lam bang doéng co6 ma bac, vang hodc
nickel. Cac 1a nhip nay c6 d6 dan hdi va tiép xtic tot voi cac chan linh kién hay day ndi khi
chting duoc cam vao 16.

Bread board c6 thé duoc chia thanh nhiéu loai tily theo s6 lugng 16 cam cé duoc trén
board: 300, 500, 630 hodc 1000 16 cim. Khoang cach (tinh theo 4 hudng) gitta 2 16 cam
lién tiép 1a 2.54mm, tirc 1a 0.1 inch. Khoang cach nay dugc tinh theo tiéu chuin khoang
cach giita hai chén lién tiép cta IC.

Mot bread board thong thudong dugc chia lam 3 phan: Hai phan nho & hai bén va hai
thanh 16n ¢ gitra.

Hai thanh nho nam doc theo bé dai ¢ hai mép ciia tim board, mdi thanh c6 hai hang
16 riéng biét nhau. Cac 10 nam trén cung hang (doc theo bé dai thanh nho) lién lac véi nhau

Tai liéu huéng dan thwe hanh dién tir
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vé phuong dién dién. Cac 16 nam trong thanh nhoé nay dung 1am vi tri cip ngudn cho mach
hoic ¢6 thé tao thanh mdt nut trong mach c6 nhiéu nhanh cing giao tai mot nut.

Hai thanh 16n nam tai vi tri gifta cua bgard mach ngan cach v&i nhau bang mot ranh
10m cach dién. Khoang rong cua ranh nay bang khoang cach gitra hai hang chan IC thong
dung (0.3 inch).

Trén moi thanh 16n bao gbm 5 hang 16 xép song song doc theo bé dai cua tam bread
board. Nhimg 16 nam song song theo chleu dai khong lién lac v6i nhau vé dién. Nhing 18
xép trén cung chiéu rong lién lac nhau vé dién.

2. SODPONGUYENLY:

So d6 nguyén 1y mach dao dong da hai (astable) dung BJT (transistor) roi duoc mo
ta nhu trong hinh vé sau day:

C828 C828

Céc phan tir str dung trong mach gom:
< 02 LED (Light Emittion Diode).
< 02 BJT C828 (loai NPN, s6 thtr tu chan ECB transistor).
& 02 tu co cuc tinh 4.7uF/16V.
& 02 dién tré than 150K/0.25W.
& (2 dién tro than 4700/0.25W.

@  Ngudn dién DC cung cap c6 gia tri tir 9v + 12v (dung ngudn c6 on ap DC hodc ngudn
DC thong thuong c6 b loc voi do nhap nhd khong qua 4%).

Tai liéu huéng dan thwe hanh dién tir
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3. NGUYEN LY HOAT PONG.

Khi méi cép dién vao cho mach, gia sir mot trong hai transistor Q1 hay Q2 sé c6 mot
transistor dan trudc, ta gia st Q1 dan trude, mic dién ap trén ngd ra Vour=Vcesar=0.2V, Vi
dién 4p trén 2 dau tu dién C1 khong thé thay dbi dot bién tuc thi, do d6 dién ap phan cuc Veez
c6 gia tri Am 1am Q2 ngung dan, muc dién ap trén ngd ra Vour = Vec.

Qua trinh x4y ra dong thoi véi qua trinh nap dién tich cua tu Cp
(Vecc—>Rc2—>C1—Vae1) va qua trinh xa dién tich cta tu C2 (Vcc—>Rb2—>Co—VeEr).

Khi Cz nap dién tir Ve khi dat dén 0.6V thi Q2 dan va dat dén trang thai bao hoa, lic
d6 Voure #0.2v, vi dién ap trén tu C1 khong bi dot bién nén cuc nén B cua Q1 sut xuéng hiéu
dién thé —Vcc lam cho Qi ngung dan ngay, Voun = Vce, llc ndy Cz nap dién tich, C1 xa
dién tich, mach 13p lai quy trinh trén.

Tai liéu huéng dan thuce hanh dién tiv
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Céc tin hi€u Vout1, Vourz trén cac ngo ra c6 dang xung vudng cung tan s6 dao dong,
nhung bién dd tirc thoi ngugc nhau (mdt tin hi€u ¢ muc cao, tin hi¢u con lai & muc thap va
nguoc lai).

Chu ky xung phu thudc vao thoi gian dan tit cua transistor, chu ky nay ciing phu
thude gia tri di€n dung va dién tré Ro.

Khi gié tri tu C1, C2 V& Ro1, Re2 khdng gidng nhau, ta co:
T=T1+T2=0.693.(Rp1.C1 + Rp2.C2).

Khi mach c6 tinh déi xtng, ta co:
Ro1=Rn2=R.C1=C2=C

T=138.R.C

Ngoai ra tan sé dao dong con phy thudc vao gia tri dién ap DC cua ngudn Vee cung
cép, trong truong hop thay vi dau cac dién tro Rp1 va Rpz vé nguon Ve, ta lai ddu nhung
vao ngudn khac co gia tri 1a V (so véi diém mass chuan), luc d6 néu mach d6i xtng, tan s6
dao dong co thé tinh theo quan hé sau:

T =2.RC.In(1+VcclV)
Tén sb dao dong dugc xac dinh theo quan h¢ f=1/T.

Tai liéu huéng dan thwe hanh dién tir
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Bai 4
HAN MACH NOI MACH DAO PONG PA HAI
TREN BOARD PA NANG

1. SODPONGUYENLY:

2. GIOI THIEU LINH KIEN VA DUNG CU THU'C HANH

Céc linh kién st dung va tim board da nang. Dung cu dung lap rap, sap xep va co
dinh cac linh kién trén board da nang sau d6 mai tlen hanh han. Muc dich cta viéc sap xép
cac linh kién trude 1a dé néu c6 su sai sot thi co thé cdm lai mot cach dé dang vi chua dugc
han chi. Board da nang la mdt tam bakelite, mot mat duoc 1am sin cac duong mach in hinh
chtr I, dung dé han linh kién. Mt con lai khong trang déng, dung dé gén linh kién. Puong
kinh 16 khoang 0.056inch, khoang cach giira 2 16 1a 0.1 inch.

*—0—0—0—0—0—0—0
Truong Dai Hoc Cong Nghe SG

333333332383838

$3333333333333:
1333434333443,

*—0—0—0—0—0—0—0

Hinh dang tim Board da ning

Trong qua trinh thuc tap, sinh vién tu sép xép linh kién & mdt phia board, chan linh
kién duoc cim xuyén qua 16 ctia board. P dai ctia cac chan linh kién duoc cim 16 qua bén
mat han linh kién khoang tir 1.5mm + 2mm. Sau dé sinh vién dung moé han dé han giira
chan linh kién va 16p dong. Nhitng chan nio xa khong téi dugc khi d6 sinh vién phai dung
day dong dé nbi téi sao cho mach duogc khép kin va hoan chinh.

Tai liéu huéng dan thwe hanh dién tir
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Khi han lién két cac chén linh kién, sinh vién khong dugc dung bat cir dung cu gi dé
cit ngin chén linh kién (phan chén 16 ra khoi 16 & phia han linh kién). Sau khi thuc hanh
xong, sinh vién phai ra tat ca cac mdi han va hoan tra lai cho xuong toan b linh kién nhu
ban dau trude khi 1ap rap.
3. CAC THAO TAC TRONG QUA TRINH THUC TAP

Trinh ty thyc hién cac budce trong qua trinh thuc tap duoc tién hanh nhu sau:

Lam sach ddy ndi: Cao sach day dong bang dao hay gidy nham.

B tri linh kién trén board.

Han cac chan linh kién v&i tdm mach in.

N&i day dén cac chan chua dugc ndi v6i mach theo so d6 nguyén 1y.

Kiém tra do bén va do bam gitra chan linh kién va mach in cua mbi han.
Céap ngudn 12V vao mach va cho van hanh thir.

Mach duoc goi 1a chay t6t khi hai bong dén LED luan phién nhau chdp tit.

Néu mach da van hanh t6t, sinh vién suy nghi va tim cach do dong dién Iy, lc ctia
transistor dé suy ra hé so khuéch dai hre.

Tai liéu huéng dan thwe hanh dién tir



Khoa Dién — DPién twr

Trang 17

Bai 5

LAP RAP MACH TU PONG BAT PEN KHI TROI TOI

SO PO NGUYEN LY MACH TU PONG BAT PEN KHI TROI TOI DUNG OPAMP

12V

®
]
[y
[]2 2o
xll] s R5
c1
e
6K8 Py
1R|Z 47uF ™
- A1015
3™
2
1 uA741P © K1
N @ | s L0
R2 R3
K1
15K 15K g 5 ~f G5L o

SO PO NGUYEN LY MACH TU PONG BAT PEN KHI TROI TOI DUNG

TRANSISTOR

+12V

]

,c2 v
LDR1
= 100uF
=
QUANG TRO i 1K
T2
c1815
R3 T
“ L Cc1815
VR1 C1
P
; ‘§ 10K .~
47UF
GND

RELAYSP
¥y ~
R2 a REL1
3K3 -z
R4
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Bai 6

LAP RAP MACH ON AP DUNG TRANSISTOR

SO PO NGUYEN LY MACH ON AP DUNG TRANSISTOR CO BAO VE
QUA DONG
@
12V %

T
C1815

ct

=
100uF
PAVA

£

~ SOPONGUYEN LY MACH ON AP DUNG TRANSISTOR KHONG CO
BAO VE QUA DONG

T3
@ .
12V ol
~y D468
R6
1K5
. 1K5
T2 C1
c1815 _
100uF
FAV
¥
il i

Tai liéu huéng dan thwe hanh dién tir



Khoa Dién — DPién twr

Trang 19

Bai 7

LAP RAP MACH ON AP DUNG IC LM741

SO PO NGUYEN LY MACH ON AP DUNG IC741 CO BAO VE QUA DONG

©
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SO PO NGUYEN LY MACH ON AP DUNG IC741 KHONG CO BAO VE QUA
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Bai 8

VE SO PO NGUYEN LY
TU SO PO MACH IN CHO TRUOC

NHIEM VU THUC HIEN

Bai thyc hanh nay thyc hién dong tac v€ lai so do nguyén ly tr mot board mach in
v6i cac duong mach va linh kién ¢6 san trén board, cling nhu cac phan tir lién két.

Tac dung cua bai thuc hanh nay gitp sinh vién k¥ ndng quan sat cac board mach va
cach két noi gitra cac duong mach in véi cac chan linh kién, dé c6 thé tim hiéu hoac vé lai
so do mach trong mot s truong hop can thiét, trong luc stra chira.

Phuong phap thuc hién co thé tién hanh theo cac budc sau day:

Budc 1: VElai trén gidy vi tri cac linh kién bb tri trén board mach. Vi tri va kich thudc
linh kién v& trén gidy cang giéng kich thudc thyc cang thuan loi.

Buée 2: Dua vao dudng mach trén mach in, vé& lai trén gidy (vira vé linh kién) céc
duong mach nay.

Buéc 3: Can cir theo mach vira vé trén gidy, ta tuan ty vé& lai so do nguyén 1y cho
mach dién tir cia board.

Pong tac tién hanh ctia bude 1 va budce 2 nhim tao duoc hinh v& c¢6 thé nhin théy o
tat ca hai mat cua tam board cung mot luc.

Trong qué trinh thyc hanh, sinh vién 1an luot v& lai so ¢6 mach dién cho hai board
mach: Mot board 1a dang mach in mt mat va mét board 1a dang mach in hai mat.

Tai liéu huéng dan thwe hanh dién tir
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Bai 9
LAP RAP MACH COI HU DUNG TRANSISTOR
VA MACH CANH BAO DUNG QUANG TRO

Sinh vién hiéu va nam dugc nguyén ly hoat dong ctia mach.
Xéc dinh gia tri dién tré ciia quang tr¢é khi duoc chi€u sang va khi duoc che toi.

Tim hiéu vé IC LM555
12v
@
81
R1 R4
27K 470 T
™ B562
v L
c2
68K ﬂ F—e
c3,, -

|1
1T
Cc1 .01
R3 SP1
4. 7uF 56K

So dd nguyén 1y mach coi hu dung Transistor

12v
®
R3 cDS
3Ke quang tro
Ic1
© c
2w, 0 |
4 |
‘0 RrR oS [T 47uF
R1
c2 s s
wsS = 1Y ™ R2
0.1uF )
1K SP1
LMS55N

So dd nguyén 1y mach canh bao ding quang tré
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Bai 10

THIET KE MACH IN
TU SO PO NGUYEN LY CHO TRUOC

I.  BUOC CHUAN PE VE MACH IN
1. NGUYEN TAC THUC HIEN

Trong bai tap nay, sinh vién thyc hién dong tac v& mach in dé lién két cac linh kién,
phan tir mach theo mét so do nguyén ly cho trude. Hién nay, voi diéu kién phat trién coa
may tinh, ching ta co nhiéu phan mém dung thyc hién nhanh chong viéc v€ mach in
(PCB) tir so d6 mach nguyén 1y (Schematic) cho trudc. cac phan mém cé thé 1a: OrCAD,
Protel, EAGLE,...

Tuy nhién trong qua trinh thyc tap, sinh vién can phai tap Ve bang phuong phéap thu
cc}ng, deé c6 thé hiéu dugc bién phap thyc hanh nay moét cach thau dao trude khi thye hién
bang cac cong cu nhanh va chinh xac hon.

2. CACBUOC TIEN HANH

Buée 1: Poc k§ so d6 mach nguyén 1y, xac dinh s6 luong linh kién hay phan tir mach
dung trong so do.

Pong tac quan trong can thuc hién trong giai doan nay bao gom:

Nhan dién vi tri chan céc linh kién dung trong so dd.

Kich thudc cta dién trd (tuy theo cong suat cia dién trd), cling nhu kich thude cia tu
dién (tuy theo dién dung va dién ap cua tu).

Chu ¥ dén cac linh kién cong suét co can dén tim tan nhiét (heatsink) hay khong.

Burée 2: Dung viét chi va gidy hoc tro sap xép vi tri linh kién nam trén mot mit phang
theo mdt vi tri tw chon va do sinh vién nghi ra. Mt vi tri té1 wu khi vira ¢6 tinh chat tham
my nhung lai ¢6 s6 duong lién két (dudong mach in) ngan nhat va it nhat. Muc dich cua viéc
dung viét chi 1a néu co sai sot hay di duong mach chua hop ly, ching ta c6 thé tay xo6a va
v€ lai duong khéac cho hoan chinh hon.

_Budc 3: Sau khi da sap xép vi tri cac linh kién va phan tir hop ly, chung ta dya theo
so' d6 mach nguyén ly d€ v€ cac dudng mach in lién két cho cac phan tir nay. Khi da hoan
chinh, ching ta phai do ky lai duong mach dé sira chira cac sai st (néu c0), cudi cung ta
moi thuc hi€én mach in cu theé.

II. THUC HIEN MACH IN CU THE
1. PHUONG PHAP THUC HIEN MACH IN

Sau khi v& hoan chinh so d6 mach in trén gidy, chung ta budc qua giai doan thuc hién
mach in. Trinh tu thuyc hién ti€n hanh theo cac budc sau:

Buéc 1: Dung gidy nham nhuyén dénh sach 16p oxy héa dang bam trén tim mach in
(phia co trang 16p dong) trude khi vé cac duong mach.

Tai liéu huéng dan thwe hanh dién tir



Khoa Pién — Dién tLZ’ Trang 23

Cit mot rap glay c6 hinh cac duong mach (vira v& xong trén gidy) chup 1én tAm mach
in (chua tay 16p dong). Dung miii pointou nhon danh dau cac diém nut hay cac diém chan
linh kién 18n mach in (phia c6 trang 16p dong).

Budce 2: Dung viét long dau c6 dung moi acetone dé v€ noi cac duong mach trén mat
dong (dua theo cac di€m piontou vira dinh vi va so do mach da v€ trudc trén giay).

Trong khi v& ta chu ¥, ¢6 hai phuong phap dé v& diém pad han (noi dé han chan linh
kién) trén trén mach in. diém pad han c6 thé vé theo hinh tron hodc hinh vuéng. Thong
thuong diém pad tron dé thuc hién nhung kém tham my hon sé voi pad vudng.

Mudn thuc hién diém pad vuodng, ta co thé dung viét to rong (quanh vi tri can tao
diém pad vudng), sau d6 ding dau mili dao nhon va thudc ké tia bot muc dé duy tri mot
vung muc hinh vuéng cho diém pad can thyc hién. Cong viéc nay doi hoi nhiéu thoi gian,
cong phu va ti mi khi thuc hién.

Sau khi da vé xong bang but 16ng acetone day du cac duong mach trén mit dong cia
mach in, , ta quan sat xem c6 vi tri nao bi vé khong lién nét, d0 dam cua cac duong phai
deu nhau, dong thoi khong bo sot duong nao ca. Trong truong hop can thiét, sinh vién cho
cho muc kho han r6i do lai lan nita.

Diéu chu ¥ khi sir dung but 16ng acetone 1a:

Khi khong vé& phai day nip viét lai ngay dé tranh tinh trang muc bi kho, khi v& c6 thé
lam bong cac dudng v€ cii ban dau.

Khong duoc ding dao bén hay dao lam dé got nhon dau viét, lam nhu vay dé dua dén
tinh trang dau viét 16ng bi loe ra va khong thé sir dung ti€p tuc.

Khi ding viét do lai cac dudong di vé, sinh vién can thir viét trén gidy trude khi vé 1én
mat dong, thao tac nay nham thuc hién viéc lam twom muc 1€n phia dau viét. Khi v€ sinh
Vién nén xoay tron viét dé tao déu muc trén nét ve.

Buéce 3: Sau khi vé€ hoan chinh, sinh vién phai chd khé muc méi mang mach in nhung
vao thuoc tay. Hoa chat tay s€ an mon 16p dong tai cac vi tri khong bam muyc va s€ dé
nguyén 16p dong tai cac vi tri dugc bao phu bang cadc duong vé muec.

Khi nhung mach in trong thudc tay, mudn phan tmg héa hoc xdy ra nhanh, sinh vién
can thyc hién cac thao tac sau dé ting toc d6 phan tmg:

Up mit dong hudng xudng phia ddy chau chira thudc tay.

Khi téy nén lac tAim mach in trong chau thude.

Nén dit chau thudc tiy noi c6 anh sang mit troi dé tang cudng téc dd phan ing nho
hi€u img quang.

Néu thudc tay duge nung néng khoang 50°C thoi gian tay s& nhanh hon khi thudc tay
c6 nhiét do thap (bang nhi¢t 4o mai truong).

Buréc 4: Sau khi tay xong cac phan dong khong can thiét, sinh vién nén rira sach thudc
tay bang nudc 12 va sau d6 dung con 90° dé tay sach muc da vé trude day. Sau khi tay sach
hét myuc c6 thé ngdm mach vao trong nude 12 va dung giay nham nhuyén cha sach dong.
Cong viée s€ cham dut khi cac duong mach dugce danh bong va sang.

Trude khi dung nhya thong 1ong phii dé bao vé 16p dong, ta ding khoan (dudng kinh
mili khoan khoang 0.8mm =+ 1mm) dé khoan céc 16 ghim linh kién. Trong mdt vai trudng
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hop, ta co thé dung may dap bém 16 thay vi khoan. Tuy nhién,~15 dap khong tron va khi dap
de l[am mé 16p bakelite, nhung toc do thi cong nhanh hon va dé hon phuong phap khoan.

Budc 5: Sau khi khoan (hay dap) 16 xong, sinh vién can danh so lai mot lan mach in
(phia c6 duong mach in) bang gidy nham nhuyén, lam sach 16p oxy héa lan cubi rdi moi
quét lén tim mach bang 16p nhya thong that mong va deu Nhya thong dugc pha voi xang
va dau lira. Khi quét xong mach, dé noi bang phang roi phoi khé 16p nhya thong pha rdi
mdai han linh kién 1én mach.

Sau day la vi du v€ mach in mach dao dong da hai dung Transistor
12V

Cc828 C828
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So @6 mach in tong thé - So dd bb tri linh kién - So dd gdm dudong mach in pad han
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Bai 10

THUC HIEN LAP RAP VA HAN MACH
TU MACH IN PA THIET KE

Trong bai nay, sinh vién thuc hién 1ip rap hoan chinh cac board mach da thyc hién
trong bai trudc.

Khi thyc tip bai han ldp nay sinh vién cha ¥ dén sb lugng linh kién cua bai tap.

Céach han chén linh kién sao cho chi bam déu quanh chan linh ki¢n va tao mbi chi
s€ nho 1én giong nhu hinh céi nén 4. Con néu gidng nhu hinh giot nudc 1a chua dat yéu
cau vi luc do chi chi bam zung quanh Pad dong ma chua bam va chan linh kién.

LAP RAP MACH ON AP CO DINH VA ON AP PIEU CHINH PUQC
(DUNG IC LM 7805 VA IC LM317)
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THIET KE MACH IN MACH ON AP 5V

1.  So dd nguyénly
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2. So dd machin
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b. Loai dung Diode cau
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Khoéang cich mét s6 chan linh kién goi y. (Luu y: don vi tinh bing inch)
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a. Pinhead :0.2
b. 1N4007 0.2
c. Tu 2200uF :0.2
d. Tul04 :0.3
e. 7805 :0.15
f. Tr6 470 104
g. Tud/uF 0.1
h. LED :0.2
3. Quy trinh lam mach in:
a. V& mach
b. Ngam mach (an mon)
c. V& sinh mach (rira muc, danh bong mit ddng bang miéng ria chén)
d. Khoan 16
e. Quét nhura théng (cd thé quét nhura thong trude khi khoan 16)
f.  Gan linh kién va han
g. Cap dién, thir mach, do dién 4p ra ding 5V khong.
h. Viét bao cao
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