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TUYEN BO BAN QUYEN
Tai li€u nay thuOc loai sich gido trinh nén cic nguOn thong tin c6 thé
dugc phép diing nguyén ban hodc trich diing cho cdc muc dich vé dio tao
va tham khao.
Moi muc dich khdc mang tinh 1&ch lIac hodc st dung v&i muc dich
kinh doanh thi€u lanh manh sé bi nghiém cam.



LOI GIOI THIEU

P& thuc hién bién soan gido trinh dao tao nghé Pién t& cdng nghi€p
@ trinh d6 Cao Bang Nghé va Trung Cap Nghé, gido trinh Dién t ning cao
1a mOt trong nhitng gido trinh mon hoc dao tao chuyén nganh dugc bién
soan theo n0i dung chuOng trinh khung dugc BO Lao dOng ThuOng binh Xi
hoi va Téng cuc Day Nghé phé duyét. NOi dung bién soan ngan gon, dé
hi€u, tich hgp ki€n thlrc va k¥ ning chat ché v3i nhau, logic.

Khi bién soan, nhém bién soan di c6 gang cép nhat nhiing kién thic
mdi c6 lién quan d€n ndi dung chuong trinh dao tao va phu hop v&i muc
tiéu dao tao, ndi dung 1y thuyét va thuc hanh dugc bién soan gan véi nhu
cau thuc t€ trong sdn xudt dong thdi c6 tinh thuc tién cao. NOi dung gido
trinh dugc bién soan vGi dung 1ugng thoi gian dao tao 120 gi® gdm cé:

MbP22-01: Poc, do, kiém tra linh kién SMD
MD22-02: Ky thuat han IC

MDP22-03: Mach dién t nang cao.
MD22-04: Ché tao mach in phlc tap

Trong qué trinh s& dung gido trinh, tuy theo yéu cdu ciing nhU khoa
hoc va cong nghé phit tri€n c6 th€ di€u chinh thoi gian va b6 sung nhing
kién thUc m&i cho phu hgp. Trong gido trinh, ching ta c6 dé ra nli dung
thuc tap cla tUng bai d€ ngudi hoc ciing ¢O va 4p dung ki€n th(c phu hop
v6i kY niing.

Tuy nhién, tuy theo di€u ki€n cO sO vat chat va trang thi€t bi, cic
trudng c6 thé st dung cho phit hgp. Mac du dd ¢6 gang t6 chlc bién soan
d€ d4p Ung dugc muc tiéu dao tao nhung khong tranh dugc nhitng khi€m
khuy€t. R4t mong nhan dugc déng gép v ki€n cla céc thdy, cd gido, ban
doc d€ nhém bién soan s€ hi€u chinh hoan thién hon. Céc y ki€n déng gép
xin gUi vé Trudng Cao dang nghé Lilama 2, Long Thanh POng Nai

DOng Nai, ngay 10 thdang 06 ndm 2013
Tham gia bién soan
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MO PUN DIEN TU NANG CAO

Mi s6 mo dun: MP22
Vi tri, tinh chat clla mé dun

Vi tri clla mod dun: Md dun dugc b0 tri day cudi chuong trinh sau khi

hoc xong cdc mdn chuyén mon nhu: Dién tU cO ban, kY thudt xung -

sO, vi xUr 1y

Tinh chat: 12 mo6 dun nghién c(u vé phan dién t( chuyén siu
Muc tiéu clla mo6 dun
+ V& kién thikc:

- Nhan dang, doc, do linh ki€n di€n tr han bé& mat chinh x4c.

- Tim, nhan dang, thay th€ tuong duong, tra cltu dugc mOt sO IC thong
dung.

- Phan tich, thi€t k&€ dugc mOt s mach Ung dung phUc tap dung IC
+ V@& ky niing:

- Lap rép, ki€m tra, thay thé dugc céc linh kién, mach dién tr chuyén
dung ding yéu cau kY thuat

-Han va thdo dugc cic mOi han trong mach di€n, dién t& phlc tap an
toan.

- Ché tao dugc ciac mach in phlc tap ding thi€t k€ va dat chat luong
tot.
+ V@ thdi dé:

- Rén luyén thdi d0 nghiém tdc, can than, chinh xdc trong hoc tap va

thuc hién cong viéc
1II. NOI DUNG MO bUN

ST ] ThaGi gian i
T Tén cac bai trong moé dun T61’1g Ly ) Thuc | Kiém
sO |thuyét| hanh tra
1 | Poc, do, kiém tra linh kién SMD 30 4 24 2
2 | Ky thuat han IC 20 6 13 1
3 | Mach dién tf nang cao 100 32 64 4
4 | Ché tao mach in phlc tap 30 8 20 2
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BAI 1
POC, PO VA KIEM TRA LINH KIEN
M3 bai: MP 24-1
Gi6i thiéu

Linh kién ddn bao gOm cic di€n trd, tu di€n,transistor... 1a cic linh
kién dugc dung phG bi€n trong cdc mach dién tl.. Tuy theo yéu cau st
dung, nhitng linh kién nay duoc ché€ tao d€ s dung cho nhi€u loai mach
dién tU khic nhau va c6 nhitng dac tinh ky thuat tuong Ung véi tUng loai
mach di€n t{. Thi du, cic mach trong thiét bi do IuUOng can dung loai dién
tr& c6 d6 chinh xdc cao, hé sO nhi€t nhd; cdc mach trong thi€t bi cao tan
can dung loai tu dién c6 dd t6n hao nhO; cic mach cao dp can diung tu
di€én c6 dién dp cong tac 186n. Nhing linh ki€n nay 1a nhiing linh ki€n roi
rac, khi 1ap rap céc linh kién nay vio mach dién tl can han n0i chiing vao
mach. Trong k¥ thudt ché tao mach in va vi mach, ngudi ta c6 thé€ ché tao
ludn cd dién trd, tu dién, vong diy trong mach in hodc vi mach.

Muc tiéu:
Phan biét dugc cic loai linh kién di€n t( han b€ mat rdi va trong mach
dién.
Poc, tra cUu chinh x4c cdc thong sO kY thudt linh ki€n dién t(r ddn
Diénh gia chat lugng linh kién bang may do chuyén dung
Reén luyén tinh ty mi, chinh xdc, an toan va vé€ sinh cong nghiép

1. Linh kién han bé mat (SMD)

Muc tiéu

+ Nhan biét linh kién SMD

+ SU dung dugc ciac mdydo chuyén dung

+ Bié€t s dung cac phan mém dé€ ki€m tra sra chira

1.1 Khai niém chung

Linh kién SMD (Surface Mount Devices) - loai linh kién dén trén bé
mat mach in, s& dung trong cong nghé SMT (Surface Mount Technology)
g0i tat 1a linh kién ddn. Céc linh kién dan thuGng thdy trong mainboard:
Dién trd dén, tu déan, cuOn diy dén, diode ddn, Transistor ddn, mosfet dén,
IC ddn... RS rang linh kién thong thuGng nao thi cling c6 linh kién dan
tuong Ung.

1.2 Linh kién thu dOng
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Hinh1.1: Hinh dnh mOt s linh kién SMD

1.2.1 Dién tré& SMD
Céch doc tri sO dién tr® dan:

SMD Resistors Cheat Sheet

22232 o Bzauzzu 10" Oh
= 1 = x m
ETTON 5202 EERC

T F PP PR ELE ] &

HEREEEEE R

= 22K Ohm = B2 KOhm
Three-Digit Resistor Four-Digt Resistor
4R7 DR22
T (D o
oy Virnmade Fooer Fowymor wom gt 7o
0 00D
=0 Ohm =0 Ohm

Zero-Dhm Resstor Bracmss Ferr ThO Rewwer

Hinh 1.2: Gi4 tri dién tr& SMD
Pién trd dan dung 3 ch{f sO in trén lung d€ chi gia tri cUa dién tr3. 2
chit s6 dau la gid tri thong dung va sO th(r 3 12 s6 mii (sO khong).
Vi du:
334 =33 x 10 * ohms = 330 kilohms
222 =22 x 10> ohms = 2.2 kilohms
473 = 47 x 10° ohms = 47 kilohms
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105 = 10 x 10° ohms = 1.0 megohm
P6i vdi dién trd dudi 100 ohms s€ ghi: s6 cubi =0 (Vi 10° = 1).
Vi du:
100 = 10 x 10° ohm = 10 ohms
220 =22 x 10° ohm = 22 ohms
D6i khi né dugc khi han 1a 10 hay 22 d€ tranh hi€u nhdm 1a 100 = 1000hms
hay 220
Pién trd nho hon 10 ohms s€ dudc ghi kem ch{t R d€ chi dau thap
phan. Vi du:
4R7 =4.7 ohms
R300 = 0.30 ohms
0OR22 =0.22 ohms
ORO1 =0.01 ohms

R47 4R7 47R K47 4K7 47K Ma7 4M7
R47 [ 4R 7| a7

047Q 47Q 47Q 470Q 47kQ 47kQ 470kQ 4.7 MQ

04640 4640 464kQ 470Q 47kQ 47kQ 470kQ 4.7 MQ

oo0 J
4640 47 Q

THESE STYLES ARE
AMBIGUOUS AND
ARE RARELY USED

SHORT-CIRCUITING "ZERO-OHM LINKS" OR "JUMPERS"

Hinh 1.3: MOt s0 gi4 tri di€n tr& SMD thong dung

Trudng hgp di€n trd ddn ¢ 4 cht sO thi 3 ch{r s6 dau 1a gid tri thuc va
ch(t sO th(r tu chinh 13 s6 mii 10 (sO sO khong).
Vidu:
1001 = 100 x 10' ohms = 1.00 kilohm
4992 =499 x 10? ohms = 49.9 kilohm
1000 = 100 x 10° ohm = 100 ohms
MOt sO trudng hop dién trd 16n hon 1000 ohms thi dugc ky hiéu chr K
(tUc Kilo ohms) va dién trd 16n hon 1000.000 ohms thi ky hi€u cht M
(Mega ohms). C4c di€n trd ghi 000 hodc 0000 14 dién tré cé tri sO = Oohms.



13

Bang tra ma dién tré& SMD

code |value _‘code value _‘code value _‘code | value _|code | value _|code value
| 01 [100 | [ 17 | 147 | [ 33 [ 215 | | 49 | 316 | | 65 | 464 | | 81 | 681
| 02 | 102 | | 18 | 150 | | 34 | 221 | | 50 | 324 | | 66 | 475 | | 82 | 698
| 03 | 105 | | 19 | 154 | | 35 | 226 | | 51 | 332 | | 67 | 487 || 83 | 715
| 04 | 107 | | 20 | 158 | | 36 | 232 | | 52 | 340 | | 68 | 499 | | 84 | 732
| 05 [110 || 21 | 162 || 37 [ 237 || 53 | 348 | | 69 | 511 || 85 | 750
|06 [113 | | 22 [ 165 | | 38 [ 243 | | 54 [ 357 | | 70 | 523 | | 86 | 768
| 07 [ 115 | | 23 | 169 || 39 [ 249 || 55 | 365 | | 71 | 536 | | 87 | 787
|08 [118 | | 24 | 174 | | 40 | 255 | | 56 | 374 | | 72 | 549 | | 88 | 806
| 09 [121 | | 25 | 178 | | 41 | 261 | | 57 | 383 | | 73 | 562 | | 89 | 825
|10 | 124 | | 26 | 182 | | 42 | 237 || 58 [392 | [ 74 | 576 | | 90 | 845
| 11 [ 127 | | 27 | 187 | | 43 | 274 | | 59 | 402 | | 75 | 590 | | 91 | 866
|12 [ 130 | | 28 | 191 | | 44 [ 280 | | 60 | 412 | | 76 | 604 | | 92 | 887
|13 [133 | [ 29 [ 196 | [ 45 [287 | [ 61 [422 | [ 77 [ 619 | | 93 [ 909
| 14 | 137 | | 30 | 200 | | 46 | 204 | | 62 | 432 | | 78 | 634 | | 94 | 931
| 15 [ 140 || 31 [205 || 47 [301 | | 63 [ 442 | [ 79 | 649 | | 95 | 953
| 16 | 143 | | 32 | 210 | | 48 | 309 | | 64 | 453 | | 80 | 665 | | 96 | 976

Poi v6i trd 3 s6

Vi du

330=33Q);

221 =220Q);

683= 68000 Q;

105= 1000000 Q= 1M Q;
8R2=8.2Q

boi véi trd 4 s6

1000 = 100 Q

4992= 49900 QQ =49,9K Q
16234 = 162000 Q= 162K Q
OR56 hoac R56 =0,56 Q
Céc chlr c4i nhan nhU sau



Cha thich:
Letter: ch{U cai
Mult: hé sO nhan

Or: hoac

Vi dy

22A =165 Q
68C = 49900 Q
43E = 2470000 Q =2.47TM Q
Céc dién trd nay c6 sai sO 1%
Sau day 12 bang tra cic di€n trG c6 sai sO: 2%; 5% va 10%
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letter mult | | letter mult
F 100000 B 10
E 10000 A 1
D 1000 XorS 0.1
C 100 YorR 0.01

| 2% I 5% 10%
code |value | [code |value | [code |value _|code value | |code |value
| 01 [ 100 | | 13 [ 330 || 25 [ 100 | [ 37 [ 330 | | 49 | 100
02 | 110 | | 14 | 360 | | 26 | 110 | [ 38 | 360 | | 50 | 120
03 [ 120 | | 15 [ 390 | | 27 [120 | [ 39 [ 390 | | 51 [ 150
04 | 130 16 | 430 | | 28 | 130 | | 40 | 430 | | 52 | 180
05 [ 150 | | 17 [470 | [ 290 [ 150 | [ 41 [ 470 | | 53 [ 220
| 06 | 160 18 | 510 | | 30 | 160 | | 42 | 510 | | 54 | 270
07 | 180 | | 19 [ 560 | [ 31 [ 180 | [ 43 [ 560 | | 55 | 330
08 | 200 | | 20 | 620 | | 32 | 200 | | 44 | 620 | | 56 | 390
09 | 220 | | 21 | 680 | | 33 | 220 | | 45 | 680 | | 57 | 470
10 [ 240 | [ 22 | 750 | | 34 | 240 | | 46 | 750 | | 58 | 560
| 11 | 270 | | 23 [ 820 | [ 35 [ 270 | | 47 [ 820 | | 59 | 680
12 [ 300 | [ 24 | 910 | | 36 | 300 | | 48 | 910 | | 60 | 820
Vidu:

A55 =330 Q c6 sai sO 10%
C31 = 18000Q = 18K Q ¢6 sai sO 5%
D18 = 520000 Q = 510K Q c¢6 sai sO 2%
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Bang tra ky hiéu chan cUa dién tré SMD

Package Equivalents

SOTR9 SC62

SOT223 SC73

SOT323 SC70,UMT3
SOT346 SC59,SMT3

SOT363 SC88

SOT416 SC75, SC90, EMT3
SOT457 SC74

SOD323 SC76

SOD523 SC79

Hinh ddng chén linh kién SMD

28 -30mm

L >
1
1.2-1.4 mim
SOT-23
— 4
0.9-1.1mm
2.7 =31 mm
4 P
1
SC-59
1.3-1.7 mm
_.. 1_

1.0-13mm
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1.8-22mm
4 P
1
115435 mm SOT- 323/8C-70
— 4
0.801.25 mm
14 -18mm
4 >
_ ]

17-06mm GOT- 416/SC- 90

P e

0.6-0.9mm
E.3-67 mm
-4 -
53 37 mm SOT- 223
—p LT T [
1.5-1.75mm
4.4 —-45mm
L >
SOT- 89
24 =26 mm
— 4 LT T [

14— 6 mm
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28 =30mm
-4 -
— — SOT-143
1.2-=14mm
—p o | I |-
0.8-=11mm
18=22mm
4 -
1 1 i
SOT-363
1.15=1.35 mm
]
— > 4 LT T [
08—11 mm

1.2.2 . Tu di€n SMD

Céc tu gdm SMD: ThuoOng dudgc ky hiéu v4i mOt ma, gdm c6 mot
hodc hai ky tu va mOt sO. Ky tu dau tién trinh bay ma nha sdn suat (vi du:
K 12 Kemet ...), ky tu th(r 2 chi gid tri cQa tu va hé s6 nhan cla tu. Pon vi
cUa tu pF.
Vidu:
S3 = 4.7nF (4.7pF) (khdng c6 mi nha sdn xudt)
KA2 = 100pF (1.0%10%pF) cUa nha sdn sudt Kemet

Letter [Mantissa |Letter [Mantissa |Letter [Mantissa |Letter |Mantissa
A 1.0 | 2.2 S 4.7 a 2.5
B 1.1 K 2.4 T 5.1 b 3.5
C 1.2 L 2.7 U 5.6 d 4.0
D 1.3 M 3.0 v 6.2 e 4.5
E 1.5 N 33 W 0.8 [ 5.0
F 1.6 P 3.6 X 7.5 m 6.0
G 1.8 Q 39 Y 8.2 n 7.0
H 2.0 R 4.3 z 9.1 L 8.0
Y 9.0
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Ghi chu:
Letter: ky tu
Mantissa: gid tri h& sO nhan cho tu
Tu phan cuc SMD
Vi du:
10 6V = 10uF 6V
Poi khi ¢6 st dung cic ma thudng gdm mOt ky tu va 3 sO. Trong d6 ky tur
chi dién 4p 1am viéc va 3 sO chi di€én dung cla tu pF
Vi du:
+

A475

Phéan vach chi cuc dudng cUa tu

Cach doc nhu sau

A475 = 47%10°pF= 4.7uF 10V

Ta c6 bang tra ma dién dp cUa tu nhu sau

Letter |Veltage
& 2.5

(G 4
6.3
10
18
20
25
35
50

—_—a

I <= m| O ¢ >

Letter :ky tu

Voltage: di€n dp

1.2.3 Diode SMD

Ma diode HP: ThuOng dudc sudt hi€n theo sO d0 ma cO dinh
S0 d6 ki€u ma thong thuOng 1a: HSMX-123#
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Trong dé

HSM: tiéu chudn ma diode HP

X hay S 1a diode schottky

#: M4 sO thiét bi SOT323 hay SOT23

Céch doc didoe SMD tuong Ung vGi ky tU va ma sO nhU sau

Céc linh kién dugc danh dau bang vach mau (MELF/SOD-80)
BAS3Z, BAS4S, BAVI10S

LL4148, 50, 51,53, LL4448
BB241.BB249

Black

LL4148, LL214
L4150, BBZ219

|B|EI3|{ Brown

|BIE:|::I-=. Crange

|Br|:|wr| Green LL3IOD
|Brown Black LL 4448
Red BABB2
\Red Orange BAGA3
|Red Green BA423L
|Red WHite LLEOO

|Crange Yellow

L3595
BAWS55.BZVE0D, BZVET series

Yellow aners

|Green BAV10S, BB240
|Green Black BAV100

|Greer| Brown BAWVIDT

|Green Red BAWV102

|Greer| COrange BAN103

|Grey BASS1, 82, 83, 85, 86
White BB219

White Green BB215

MOt sO nha sdn sudt ciing da ¢6 nhitng ki€u ma chung cho MELF diode va
mini MELF diodes

Vach mau cathode Kiéu linh kién nhd MELF

Den Muc dich thong thuGng

Vang Tan sO cao

Xanh 14 cay Schottky
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Xanh lam Zener

MOt sO dong diode cUa hang Rohm ki€u LL-34 thuQc dong diode zener
RLZ
LL-34

CATHODE BAND

01.5Max.

Trong d6 vach mau th( 3 ludn ¢6 mau xanh 14 ciy
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1st 2nd  |3rd 1st 2nd

T¥YPe  [Band |Band |Band ["YP®  |Band |[Band |3 Band

RLZ3.6B |Black |Purple [Green |[RLZ12B |Red Black |Green

RLZ39B |Black |[Gray [|Green [RLZ13B Red Brown |Green

RLZ4 3B |Brown |White |Green |[RLZ15B [Red Red Green
RLZ478 |Brown (Black |Green [ELZ16B Red COrange |Green
RLZ5.1B |Brown |Brown |Green |[RELZ18B Red Yellow |Green

RLZ56B |Brown [Red Green [RLZ20B [Red Green  |Green

RLZ62B |Brown |Orange |Green |[RLZ22B [Red Blue |Green

RLZ68B |Brown |Yellow |Green |[RLZ24B [Red Purple |Green
RLZ7.5B |Brown |Green |Green |[RLZ27B [Red Gray  |Green

RLZ8.2B |Brown |Blue Green [RLZ30B Red White |[Green

RLZ9.1B Black (Purple |Green [RLZ33B |Orange Black |Green

RLZ1NOB [Black |Gray |Green [RLZ36B (Orange Brown |Green
RLZ11B |Black (White |Green RLZ39B (Orange Red Green

Green: xanh 14 cay

Blue: xanh lam

Mot s6 cic ki€u didoe dang déo dang MELF cUa hang Vishay /general
Semiconductor ki€u mini —- MELF c6 md mau dudgc cho trong bang sau
A" (d&u sao) chi thi€t bj 12 mini —- MELF

Vach mau th( nhat 12 mau dd, vach mau th( hai cho trong bang sau
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2nd Band ||Devices
red BYh11-100,
. RGL41A, RGLAAE
5 BN 1-200,
fANJE  |\RGL41D, RGLA3D
BN 1-400,
YEllow oGl 41G, RGLA3G
BYM11-600,
Green  |loGla1J, RGLAS
Blue BYM11-800, RGL41K
iolet BYMT1-1000,
ale RGL4TM
- BYM11-50 RGLA1A,
ray RGLA3A

Vach mau th(f nhat 12 mau cam,

2nd
Band

Red

Orange

Yellow
Ereen

Gray

vach mau th( hai cho trong bang sau

Devices

BYNM13-30,
SGL41-30

BYM13-40,
SGL41-40

BYM13-50,
SGL41-50

BYNM13-60,
SGL41-60

BYM13-20,
SGL41-20

Vach mau th(f nhat 12 mau xanh 14 cdy, vach mau th( hai cho trong bang

sau
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2nd i

Band Devices

o |BYMI2:300, EGL4TF, BYM-07-
300, EGL34F™

Req  |BYMI2-100, EGL41B, BYMUT-
100%, EGL 348"

Orange |[BYMI2-200, EGLA1D, BYMUT-

B e EGL34De

Vellow B YMI12-400,EGLA1G, BYMOT-

EROW A noe EGL3AGH

Girav  ||BYMI2:-50, EGLAIA, BYMOT-

T2Y s EGL32A®

ping |[BYMI2:150, EGL41C, BYMUT-
130% EGL34CH

Vach mau th( nhat 12 mau trang, vach mau th( hai cho trong bang sau

2nd Band |L'IE1r'i|:E5
Brown |GL4] Y
Red BYMI10-100, GLA1B,
GL348*
. BYM10-200, GLA1D,
Orange GL34D0
i _ BYMI10-400, GL41G,
Yellow GL 340G
BYMI10-600, GL41],
(ireen L34
Hlue |BYMI0-B00, GLA1K
Viplet BY M I10-1000,GL41 M
Grav BYMI0-30, GLA1A,
ey GL34A"
White GLAIT

D6i véi dide dang ki€u SOD 123 va SOD323



SOD-123

SOD 323
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>

M3 linh ki€n ky tu'/ s6 dugc liét ké & bang sau

CATHODE Devices
BAND

Red BAG20, BB620, BB729, BB713S, BV430-2
Yallow BAG*9, BBE*9, BB7015, BB7248
(arean BASES, BBT3
Furple BET30
Blue BASE2, BASE3, BASR4, BBT31, BATE2-3
Wihite BAS"12, BAS'5, BBA15,BARY1, BBT21, BBT2"8

1.2.4 Phu luc tra linh kién SMD
Pugc trinh bay G phan phu luc
Hudng dan cach st dung bang mi tra SMD

PE xic dinh céc thiét bi SMD dac thi, trudc tién ta x4c dinh ki€u hinh
dang SMD va luu y d&n ma SMD dugc in trén thié€t bi. Bay gi0 khi d6 hay
nhin vio mi ky tu chit - s6 dugc liét ké theo cdc dang phan chinh trong
phan chinh cla phu luc niy bang cdch kich kich 1én ky tu dau tién & phan

bén tay trdi cUa khung
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Boolmarks N1 D Coddhook Page |
- v marsrtorg A

1) The SHD Code Back !
EI 1) 5D Cadehook Pag GM4PMK S SMD COdebOOk

1] SMD Codebook Page 2
] SMD Codebook Page 3 inni ith"{'
Domta Codes beginning with "
] SMD Codebook Page 5
11 SMD Codebook Page 6 U '

0 it be sure to check the ' (letter i) table as well
] SMD Code Book Page 8
] SMD Code Book Page 9

) 5D CudebonPege A Code Device Manf {Base Package |Leaded Equivalent/Data

] SMD Codebook Page B

) D CocebockPage [ 25C3587 Nee |CX npn RF {T10GI1z

DD | A i | [SODSIS [VEF Tuerbendswichdiode

] SMD Codebook page E

-] D Codebook page BB669 Se I |SOD323  |36-1.7 pF varicap
] SMD Codebook page H (md)

Lot el e 10 MRES4IIL Mot X |SOTI43 |npnRf8GIIz MRFY!

1] [SMD Codebaak page ]

-] 0 oo peg [0 |IPS39SBI0 P (C |SOT346 |30V0.2A schottky diode

] SMD Codebook page L

) SHD Codebook page N [0A PZMIONB2A  Phi A |SOT346 |dualca 10V 0.3W zener

111 SMD Codeboak page N

) 0 odebook page 0 0V PZMIONB P [C |SOT346 |10V O3W zener

1] SMD Codebook page P

T 5D CodebonkPage [0Y BZV49CI0 P 0 [SOTE9 |10V IW zener

] SMD Codebook page R
] SMD Codebook page §

pl0 PMBEITI0  Phi |F [SOT23  |nchyfetJ110

s
i
i
i
i
i
i
i
i
i
i
i
i
i
1) SMD Cadehook pageF |
i
i
i
i
i
i
i
i
i
i
i
i
U

CuOn trang d{r 1iéu sé xudt hién phan chinh trong khung. Khong may
mOi mOt ma thi€t bi khong nhat thi€t mOt ma duy nhat.

Vi du mOt ma linh kién 1A c6 thé& 1a BC846A ho3c FMMT3904.

Tham chi 12 cing mOt nha sdn xudt c6 th€ st dung cing mt ma cho
céc linh kién khic nhau. Viéc st dung céc ki€u dang gilta cdc linh kién
khédc nhau van cé ciing mOt mi. Do d6 vi€c xic dinh ki€u déng (package)
khong phadi lic nao ciing dé dang. Tai li€u nay ciing da thu thdp cic nha sdn
xudt linh kién SMD khdc nhau. Viéc dua vao thém cOt cla nha sdn xudt
nham muc dich cung cdp thém chi ti€t thong tin cUa linh kién néu trong
qué trinh sU dung ta can thém thdng tin cUa linh kién.

Viéc do kich thudc cUa céc linh ki€én SMD ciing cho chiing ta biét
thém r6 rang v€ linh kién nay hon. Vi du nhu
Dang cO ban tUra —f
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Dang cO ban tu L —P

L NG
11
T T1
+ —
N
C
L1
T1 L
B
o
%
1]
I 11 1
KA
Dang c0 ban tur G -V
Q
C
[ 1
LI 11 L
E L B
S
Al A2
11 11
| | 11
K1 k2
L
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M o
I 1
T T
=
P
"
]
T 1T 11
E
R [S0OT-23 Reverse jangle)

» B
T
L
] 1 1
G D 3
v
-
L1
TT T1
ne
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Dang cO ban tU W -Z

W X
51 G2 E B
11 L] || | |
T 1 1 1 1
= D [ E
Y k1 2 L
[ 1 L Al W2
1]
I 1
Al A2 1 Iﬂ.IE'

Dang c0 ban tU AQ -FQ

Al
:gn-:l ll'|:l ATKA AdA3
| | | 1 ||
| | I 1 ‘ [ LI
Wi, o grd T K347
CQ D&
G = Alkd AZKZ
L1 11 ‘ L1 11
I | I I 1 I
3 O B2 P
EQ FQ
&1 A %)




Dang c0 ban tir AQ -FQ

GQ
Wl out
L1 Ll
I'1 I
in gnd
I
indiy ind's
11 11
T 1 1
gnd’s outid
LG
[
L1
T1 T Il
A k fe

Dang cd ban tr MQ -SQ
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HQ

bia shout in
L1 Ll

grd gnd

JQ
K1k2

MK a
[KQR) (M)
Kg ©ND

T 1T 11
(@D N Gl
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Dang cO ban tu TQ -ZQ

TQ
E E
L L
I 1 I1
C E
v
h s
I 1 I1
E1 EZ2
XaQ
G ]
11 1 1
[ T1
subst 5
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NQ
Al K2
1 11
| I
k1 v
Q0
a1
11 M|
LI Il
kT2 AT k3
$Q
1 Al
11 11
T 1
A1
uQ
G52 =1
[l 11
Il I
o 3
Wa
g
L1 L1
1 [
E C
e
D =
| |
L I
G prof dindes




Dang cO ban tU ZA -ZF

LN
[ 1
ZA
T TT 11
IN - GHD OUT
(2
11
ZC
» B
5 D
G
1
ZE
T TT 17
a0 =D

Dang cO ban tur CS —-CZ

VLG
11
ZB ‘
I I
GHD Recet
S
L1
2D
Il I
D e
5
] ]
ZF
Il I 11
5
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< TN
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cY

K2 Al
1 [xr | |—=
AZKT

Dang cO ban tu DA -DF

tr1 pnp tr2 pnp
cl b2 e
[ T
[ |
TT TT T
al b1 cZ
i1l nph 2 npn
cl b2 el
11 LI LI
[ |
T 1T 1]
al b1 t2
11l pnp 12 npn
cl b2 el
11 LI LI
[ |
T 1T 11
el b1 t2

Dang cO ban tr DQ -DL

DA
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CX
E
[ =y | 7
o/
Ll
cZ
Ak

Adkea

11 prp tr2 prp
b1 el el
11 11 1l
DE‘ .
TT 11 TT
Cl 2
i1 npn 112 npn
b1 al al
| I
DD .
T T L1
&1 b2 2
i1 nph 12 pnp
b1 b2 gl
[
DF x
TT T T1
(| el cd



D

DI

tr1 npn 12 npn
(e el b1
L1 11 L1
|
11 11 11
he e 2
1ripnp tr2 npm
cl bd ed
L1 I | 1
|
1 Il Il
el b1 c2
d d £
L1 L1 11
|
T T T
d d i

d =
[ L1
T 1 1

& i

il pnp 2 pnp
cl b2 el
|l i |1
|
11 I |1

al b1 2
q = d
L1 |
Igl |E_| Idl

DM

DO

DR
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tr1 npn 12 npn
(e el b
[l 11 L1
DH|
T TT T
b el cd
tr1 npn ttd php
ci el b
L1 [ L1
DJ| .
1 T 71
bi ol 2
ki
il L1 [
|
DL| 4
[ 11 11
1 s k2
11 npn frd mpn
i b2 al
[ 11 11
DN| ,
T TT T
el b1 Cd
trl npn ir2 pnp
cl b2 ed
| | 1 | 1
DP | 4
T T T
el b1 c2

Yd RF gnd out
'

DS

[
OC gnd RF gnd IR
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Dang c0 ban tu DT -DZ

k1 o a1 Fily]

11 | 1 11 11
DT DU

1 I1 T 1 TT T1

Al A2 A1 K oAl

Al A2 AS G 51

L1 11 11 | 1 L1
DV Dw

% ]
= ]
5
=N
w2

— m
[ m
C R
C 5

DX DY
]

T T T T T
E r Al AL Ad
KA K2
|1 1

DZ
T T T
k3 A k4

Su thay d6i mi ID
Nhi€u nha sdn xudt ciing di st dung céc ky tu ddc biét d€ ky hiéu
riéng cho riéng ho. Vi du nhU linh kién cUa hang Philip doi khi c¢6 ch{t “p”
(thinh thodng c6é ch(r “t”) dugc thém vao ma. Céic linh kién cUa hing
Siemens thinh thodng c6 thém chit “s”
Vi du: Néu l1a mi 1A, theo bang tra c6 th€ 1a
1A BC846A Phi ITT N BC546A
1A FMMT3904 Zet N 2N3904
1A MMBT3904 Mot N 2N3904
1A IRLML2402 IR F n-ch mosfet 20V 0.9A
Chu y rang p6A sé& khac 6Ap. Vi tri cQa ch(f p rdt quan trong trong
truOng hOp nay. P6A 1a Jfet con 6Ap 1a transistor luGng cuc.
D6 12 tat cd cdc van d€ trong qud kh(r.tuy nhién, gdn diy nhi€u nha
san xudt da thém vao mOt sO cac ch(f cdi d€ 1am rd thém ma linh kién.
Nhiéu linh kién cUa hing Motorola c6 thém ky tU ch(f mii nhd phia
sau ma linh kién, chang han nhu SAS. Ky tu ch{f nhd chi don thuan chi mi
thang sdn xudt.
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Nhi€u linh kién clUa hing Rohm Semiconductors bat dau bang truc
ti€p cht G tuong Ung vGi phan con 1ai clia sO. Vi du GD1 thi ma D1 1a
BCW3l1.

MOt s6 céc linh kién c6 ky tu bang mau sdc (thudng s& dung cho cic
diode)

2. Khai thac sif dung may do chuyén dung SMD
Muc tiéu:
SU' dung VOM @& thang do dong
Khai thic s&t dung mdy do hi€én séng
St dung cac phan mém chuyén dung d€ ki€m tra sUa chira
2.1. SU dung may do VOM 0O thang do dong
P& do dong dién bang dOng hO van ning, ta do dOng ho nbi ti€p v6i
tdi tiéu thu va chd y 1a chi do dugc dong dién nhd hon gid tri cla thang do
cho phép.
2.2. Khai thac, st dung may hién séng

2.2.1 Cau tao may OSC.

Mady hi€n séng (Oscilloscope) 12 mOt dung cu do truc quan trg luc
h{tu ich cho anh em sUta ch(ta nghién c(tu dién tU, di€n thoai, may hi€n séng
c6 khd ning hién thi cdc dang tin hi€u, xung 1én man hinh mot cich truc
quan ma dong hO khong th€ hién thi dugc, hon nita c6 nhitng khu vuc tin
hi€u chi th€ hién dudi dang xung, ddng hd do volt khong th€ phat hién
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dugc & dé c6 tOn tai hay khong ma chi c6 mdy hién séng mdi thé hién
dudgc, thuc té c6 rat nhi€u loai mdy hién song

Mady hién séng dung dén hinh (CRT: Cathode Ray Tube) loai nay dén
hinh duing sgi dot c6 tim, dién 4p dOt khodng 6V, loai nay c6 cdu triic kénh
cang, thuOng 1a cdc dOi mdy cii, tan sO do tU vai trim KHz dén vai trim
MHz.

May hi€n séng dung tinh thé€ 18ng (LCD: Liquid Crystal Display), may
c6 cdu triic gon nhe, hi€n dai, c6 kha ning giao ti€p mdy tinh va in ra dang
séng, tan sO do khodng vai chuc MHz dén vai trim MHz. Hién nay ph&
bién loai LCD, tuy nhién gi4 thanh clla mdy con khi cao.

I. CONG DUNG CAC NUT CHINH TREN MAY HIEN SONG

POWER: Tat md& ngudn cung cap cho Oscillocope (P.ON/P.OFF).

INTENSITY: DBiéu chinh d0 sing tia quét.

TRACE ROTATION: Chinh vét sang v€ vi tri nam ngang (khi vét sang bi

nghiéng).

FOCUS: biéu chinh d0 nét cUa tia sang.

COMP. TEST (Component Test): Dung d€ ki€m tra linh kién (tu, dién

trd...).

COMP TEST JACK: Diing d€ n6i mass khi th(.

GND: Mass cUa mdy ndi v&i suGn mdy/linh kién.

CAL (2VPP): Cung cap dang séng vudng chudn 2Vpp, tan s6 1KHz diing

d€ ki€m tra dd chinh xdc vé bién d6 ciing nhu tan s& cUa mdy hién séng

truGc khi st dung, ngoai ra con ding d€ ki€m tra 1ai su méo do dau que do

(probe) giy ra. Ty theo loai mdy ma tan sO va bién dd séng vudng chudn

duara c6 thé khéc nhau.

BEAM FIND: An nit ndy, vét sing s& xudt hién & tim man hinh khong b

anh hudng cla cdc nim khic, muc dich dung d€ dinh vi tia sang.

o) day, ching toi erdng dan s dung loai may hién séng hai tia.

PIEU CHINH KENH A (CHANNEL A)

POSITION: Diing d€ di€u chinh vi trf tia sdng cUa kénh A theo chi€u doc.
IM , 25PF (jack): Jack nay diing d€ cap tin hi€u cho channel (A). N6 ciing

12 ngd vao hang ngang trong ch€ dd hoat ddng X-Y.

VOLTS/DIV = Volt/divider = dién 4p/1 6 chia.

Chinh tUng nac d€ thay d6i d cao cUa tin hi€u vao thich hgp cho viéc doc

gid tri volt dinh — dinh (Vpp Peak to Peak Voltage) trén man hinh. Gid tri doc

trén mOt thang do 1a Vpp/d chia.

Thi du: Volt/div =2V d0 cao 1 6 tuong duong v&i 2Vpp cUa tin hiéu.
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VAR PULL X5 MAG: (d6ng truc vGi Volt/div) chinh lién tuc d€ thay d6i
d0 cao cUa dang tin hi€u trong gidi han 1/3 tri sO dat bGi nim Volt/div. Khi
van t0i da theo chi€u kim dOng hO. PO cao dang séng s€ dat tri s6 dugc
dat b&i Volt/div.

Néu kéo nim VAR thi chi€u cao dang tin hiéu sé 16n gap 5 1an gid tri doc,
ldc nay tri sO thuc 1a tri sO hi€n thi chia 5.

AC-DC-GND: Chon ché€ d0 quan sit tin hi€u.

AC: Quan sit dang séng ma khdng can quan tAm thanh phan DC.
+ DC: Diing d€ do mUc DC cUa tin hi€u. Bat v€ vi tri nay, dang séng khong
xudt hién, chi xudt hién dudng sdang nam ngang cUa thanh phan DC.

GND: Ngé vao tin hi€u n6i mass khong hi€n thi dugc dang tin hiéu trén
man hinh.

PIEU CHINH KEENH CH-B (CHANNEL B)

P6i v&i cdc nim sau, cach di€u chinh tuong tuU kénh A:

15. POSITION

16. IMHz 25PF

17. Volt/ Div

18. VAR Pull x5 mag

19. AC-GND-DC

CAC NUM PIEU CHINH CHUNG CHO CA HAI KENH

VERT MODE: Khoéa dién nay c6 4 vi tri

+ CHA: Chi hién thj kénh A.

+ CHB: Chi hién thj kénh B.

+ DUAL: Hién thi cho cd A va B.

+ ADD: COng hai dang séng kénh A va kénh B 1ai v&i nhau (vé bién d0) dé
cho ra dang séng tOng.

21. TRIGGER LEVEL: Cho phép hi€n thi mOt 6 chia tin hi€u dong b0 vdi
di€m bat dau clia dang séng (chinh sai, hinh bi trdi ngang).

22. COUPLING: bat ché d0 kich khGi trong cic truOng hQp sau:
+ Auto: Mach quét ngang tu' dOng quét, ché d6 nay chi cho (phép) kich khdi
cé4c tin hiéu 16n hon 100Hz. POi véi cdc tin hi€u nhd hon 100Hz. Poi véi
céc tin hi€u nhd hon 100MHz hay dat & ché dd normal.

+ Normal: Ché& d0 kich kh&i binh thudng. O ché dd nay khi mat tin hiu
kich khdi mach quét ngang ngung hoat dOng tUc mat vét sang trén man
hinh.

+ TV-V: Loai bd thanh phan DC va xung ddng bl tan sO cao cUa tin hiéu
hon hgp hinh anh. Tan s6 kich khdi nhd hon 1KHz.

+ TV-H: Loai bd thanh phan DC va xung dong b0 tan sO thap cla tin hi€u
hOn hop hinh dnh. DAi tan hoat dOng tU: IKHz  100KHz.

23. SOURCE: Chon nguOn tin hi€u kich khdi, n€u chon sai, hinh s& bi troi.
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+ CHA: Tin hiéu kénh A.
+ CHB: Tin hi€u kénh B.
+ LINE: Téan s0 dién nha AC.
+ EXT: Tin hiéu dugc cung cap tU Jack EXT TRIGGER.
+ EXT EXTENAL: Bén ngoai.
24. HOLD OFF
SU dung niit di€u chinh nay trong truOng hop dang séng dudgc tao thanh tUr
céc tin hiéu 13p di 1ap 1ai va nim TRIGGER LEVEL khong dU d€ dat dugc
dang séng On dinh.
25. PULL CHOP: O ché d6 nay hai kénh A, B dudc hién thj luan phién
xudt hién vGi tan sO kha cao 1am cho ta cAm thdy dang séng 1a lién tuc,
ché dO nay thich hgp v&i viéc quan sét hai tin hi€u cé tan sO kha cao (>
Ims/div).
26. EXT TRIGGER: Jack n0i v&i ngubn tin hi€u bén ngoai diung d€ tao
kich khdi cho mach quét ngang. D€ s dung ngd nay ban phdi dat nit
SOURCE vé vj tri EXT.
27. POSITION: Chinh vi trf ngang cUa tia sdng trén man hinh, n6 ciing chinh
vi tri X (ngang) trong ch& d0 X-Y.
PULL X10 MAG: Khi kéo ra bé ngang cUa tia sdng dugc nGi rOng gap 10
1an.
28. TIME/DIV = Time/divider = thOi gian quét / 6 chia.
Dinh thGi gian quét tia sdng trén mOt & chia. Khi do tin hiéu c6 tan s cang
cao phdi dat gid tri Time/div vé gi4 tri cang nho.
Khi dat gid tri Time/div v€ vi trf cang nhO bé rOng cla tin hi€u cang rOng ra
do d6 néu dat Time/div v& vi tri cang nhd (vugt qua gia tri cho phép) thi tin
hiéu hién thi trén man hinh s& bi€n thanh 1an sdng nam ngang (vi VUGt qud
bé rOng man hinh).
29. VAR: Chinh bé rOng cUa tin hi€u hi€n thj trén man hinh.
Thi du: Khi hi€n thi xung vudng c6 tan sO 1KHz.
Chu kY cUa tin hiéu la: T = 1/f = 1/1000 ms
- Néu dat Time/div = 0.5m/s

SO & theo chi€u ngang cUa 1T (chu ky) la:
S6 6 = 1/(Time/Div) = 1/0,5 = 2 6
Néu dat Time/div = Im

S6 6 theo chiéu ngang cla 1 chukylalo
Néu dat Time/div =1 s (qud nhO)

Két ludn: Pha1 dat gid tri Tlme/dlv v& vi trf thich hop.
I1. MOT SO UNG DUNG CcUA MAY HIEN SONG
1. Do dién dp dinh dinh (Peak to Peak Voltage)
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Pién 4p dinh dinh cUa tin hi€u (Vpp) 1a dién dp dugc tinh tU dinh dudi dén
dinh trén cUa tin hiéu.

Thi du:

Th( ty tinh Vpp trén may hién song:

a. Poc gia tri Vol/div

b. Poc s0 6 theo chi€u doc

c. Vpp = s0 6 theo chi€u doc  Vol/Div

Thi du: a/ Tinh dién 4p dinh dinh (Vpp) cla dang séng sau, gid sU ta dang
dat

vi tri Volt/div = 50mv.

Theo hudng dan trén ta dé dang tinh dugc:

Vpp =306 x 50mv = 150mV

Thi du: b/ Tinh Vpp cUa dang séng sau, bi€t vi tri Volt/div cla mdy hién
song

dang dugc dat & vi tri: 0.5V.

Theo hudng dan trén ta dé dang tinh dugc:

Vpp =4 x 0.5V =2V

2. Tinh chu kY (T) va tan s0 (f) cUa tin hi€u

Th( tu d€ tinh chu kY, tan sO cla tin hiéu

Budc 1. boc sO Time/div.

Budc 2. PEm s0 6 theo chi€u ngang 1 chu ky.

Budc 3. Chu ky cUa tin hiéu: T=s6 6/1T  Time/div.

T=s f=Hz
Budc 4. TansO cUatinhifuf=néuT=ms f{=KHz
T= s f=Hz

Thi du: Khi do trén mdy hi€n séng, tin hi€u c¢6 dang séng nhu hinh dudi
day, vi tri Time/div dang bat 1a 5ms, tinh chu kY, tan sO cUa tin hiéu.
Biét Time/div = 5ms
T=4 5=20ms
f==KHz = 50Hz
Néu s0 6 clla mOt chu kY 12 s6 18, sO 6/1 chu ky dugc d€m sé khong chinh
xéc, do d6 ta phdi d€m chu ky tuong Ung vGi sO 6 chan, sau d6 18y sO chu
kY chia cho sO 6 d€ bi€t dugc “s6” 6 trong mOt chu ky”.
Thi du:
- Biét Time/div=2 s
Tac6 56 2chuky
Do do:
- S0 6/T =5/26
-ChukyT= 2 s=5 s(006/1T time/div)
- Tan sO cUa tin hi€u sé 1a: f == MHz = 200KHz
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Bai tap: Tinh chu kY, tan sO cic tin hi€u sau:
a/Biét Time/div = 0.5ms
b/Biét Time/div = 50 s
3. Tinh di€én 4p DC cUa tin hi€u:
Th( tu thuc hién tinh di€én d4p DC cUa tin hi€u
Chinh tia séng nam & tim man hinh.
- Khi do dién dp DC tia sang bi dich chuyén theo chiéu doc.
- Pién 4p DC: VDC = s0 6 dich chuyén  volt/div.
Thi du:
Biét Vol/div=5V/6 VDC=2 5=10V
Pién 4p DC cUa tin hiéu 12 10VDC
4. Do d0 1éch pha gilra hai tin hiéu:
- Bat mdy vé ché d0 hién thj 2 kénh.
- D06 1&ch pha cla tin hiéu:
+ Tinh s6 6 trén mOt chu kY (n)
+ Tinh s 6 1&ch nhau gilra 2 chu ky (m)
+ D0 1éch pha:
Thi du:
Time/div=0.5ms, m=1,n=4
Do 1&ch pha: = 900 ]
III. PHUONG PHAP CHUAN LAI MAY HIEN SONG
Thuc t€ may hién séng thuOng chinh sai, k€t qud do bi sai.
Trudc khi s dung ta phdi chudn 1ai may d€ két qud doc dugc dat dd tin
cdy can thiét.
* Phuong phap: Dung ngd ra chudn (cal). Vi du trén mdy Pintek 1a 2Vpp-
1KHz.
- Chinh d0 cao: Bat volt/div = 0.5V, van nim Pull x 5Mag (dOng truc v&i
nim volt/div) sao cho bé cao cla tin hi€u 12 4 6 (do Vpp =2V s0 6 theo
chi€u cao = 46?
- Chinh d0 rOng:
Bat Time/div = 0.5ms
Xoay niim var sao cho bé rOng clla mOt chu ky tin hiu 12 2 6.
(SO 6 clla mOt chu ky = =4)
Kinh nghiém: V&i mOt mdy hién séng tOt, nit VAR va PULL x 5Mag
thudng dugc chinh theo chi€u kim dOng hO vé vi tri t0i da 1a c¢6 thé sir
dung chinh x4c.
2.2.2 Chtrc niing va cach sir dung cac bO phan trén OSC
POWER
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ON POWER

% Power: Cong tac nguOn. Khi & vi tri “ON” thi LED s€ sdng.
s INTENSITY CONTROL

INTENSITY
1

-

Intensity control: Dung d€ thay d0i cuOng d0 sang cUa tia. D€ ting d0 sing
ta van theo chi€u kim dOng ho.

s FOCUS

Diéu chinh d6 hoi tu cUa tia (di€u chinh d0 sac nét).

FOCUS

- :

e

% TRIG LEVEL



Trig Level ding d€ di€u chinh cho dang séng dUing yén va dinh di€ém bat
dau cla dang séng.
¢ TRIGGERING COUPLING

- Dung d€ lua chon ki€u 13y trigge (trigger mode).

- AUTO: O chUc ning nay, tin hiu quét dugc phat ra khi khong c6 tin
hiéu trigger thich hop; tU dOng chuyén v€é van hanh quét trigger
(triggered sweep) khi ¢ tin hiéu trigger thich hgp.

- NORM: O chfc ning ndy, tin hi€u quét chi dugc phat ra khi ¢6 tin hiéu

- trigger thich hQp.

- TV-V: DAi tan trigger trong khodng DC — 1 KHZ.

- TV-H: DAi tan trigger trong khodng 1 KHz — 100 KHz.

% TRIGGER SOURCE

Duing d€ 1ua chon ngu0n 18y trigger.
- CH 1: Tin hiéu cUa kénh CHI1 tr@ thanh nguOn trigger bat chap vi tri
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clUa VERTICAL MODE.
- CH 2: Tin hiéu clQa kénh CH2 tr& thanh nguOn trigger.
- LINE: Tin hi€u AC line dugc dung nhu 12 ngudn 13y trigger.
- EXT: Tin hiéu Trigger dugc 1ay tU dau n6i EXT TRIG.

< MAIN, MIX, AND DELAY

< POSITION (PULL x 10)

- Dung d€ di€u chinh vij trf cUa tia sang theo chi€u ngang.
- Khi keo ra dung d€ nhan truc thoi gian 1én 10 1an.
% VARIABLE

®

- Dung thay dGi ti 1€ quét mOt cach lién tuc.
< TIME / DIV
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- Dung d€ chon ti 1€ trén truc thdi gian.
< POSITION

- Diéu chinh vi trf cUa tia sang theo chiéu doc.
- Khi keo ra s€ 1am ddo pha tin hiéu ngd vao.
s VOLTS/DIV

- Dung d€ chon ti 1€ theo chi€u dién ap.

% AC-GND-DC

- Khi d€ & vi tri AC chi
cho thanh phan AC cla
tin hi€u vao mdy.

- Khi dé€ & vi tri GND
khong cho tin hi€u vao
may.
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- Khi d€ & vi tri DC cho cd thanh phan AC va DC cUa tin hi€u vio may.
s INPUT

Ngé vao cUa tin hi€u can do.
+ VERT MODE

Khi & vi tri CH1: Chi do mOt kénh CHI.
- Khi & vi tri CH2: Chi do mOt kénh CH2.
Khi & vi tri DUAL: Do d6ng thGi hai kénh.

- Khi & vi tri ADD: Tin hiéu ngd ra la tOng cUa hai tin hi€u & kénh CH1
va kénh CH2.

s EXT TRIG

s CAL
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CAL

O

N P-P

- Dung d€ 13y tin hi€u chuan trudc khi do.
2.2.3 Trudc khi st dung may hi€n séng
D& POWER @& vij tri “OFF”.
P& INTENSITY, FOCUS & vi tri gi(ra.
P& VERT MODE & vj tri CHI.
Num Amplitude VAR cUa CH1 va CH2 & vi tri CAL.
Diéu chinh CHI1 — position, CH2 — position va POS (Time) & vi trf gilta.
Pat AC - GND - DC tai vi trf GND.
VOLT/DIV: 50 mV/DIV.
TIME/DIV: 0.5 mS/DIV.
Sweep VAR chinh & vi tri CAL.
COUPLING d€ & vj tri AUTO.
SOURCE dat & CHI.
Chinh TRIG LEVEL t6i vi trf "+".
Bét cong tac nguln.
Néu khong thdy tia sang thi nhan nit BEAM FIND.
Piéu chinh CH 1 POS va HORIZONTAL POS d€ tia sang nam & gilta man
hinh. Di€u chinh d0 sing va d0 sac nét cla tia sang.
2.2.4 Thuc hanh
a. Gi@i Thiéu
« Nguln +12V, -12V, dong 3A, c6 bdo v€ qua dong
% NgulOn 5V, dong 2A, c6 bdo vé qui dong
# NguOn duong 0..30V, ngudn 4m 0..-30V, dong 1.5A c6 bdo v€ qua dong
(mass riéng)
% NguOn tin hiéu c6 cong tac xoay d€ chon cic loai tin hiéu gbm tin hiéu
sin, tin hi€u tam gidc, xung vudng don cUc va xung vudng ludng cuc,
co:

- Bién dd 0..10V
- Tan sO 1Hz..50KHz

X/

% Céac nguOn c6 led hién thi bdo c6 ngudn va bdo qua dong.
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% Cé4c ngubn ? 12V, +5V va nguOn tin hi€u dugc ndi chung mass, nén
chiing c¢6 ky hi€u mass giOng nhau.

% Céc ngudn DC thay d6i dugc tir 0 tdi ? 30V dudc nOi chung mass, nén
chiing c¢6 ky hi€u mass giOng nhau.

# Céc nguOn DC va nguOn tin hi€éu déu dugc dua 1én Test Board.

b. Céach su dung
< Dung VOM va OSC d€ do th(r va ki€m tra cic ngudn trén mo hinh.
< Rap th* mOt mach Ung dung trén testboard.

C. Thuc hanh:
1) Xdc dinh hinh dang, bién d0, tan sO cUa tin hiéu
< Doc bién do:
Bién d0 (V) = Bién do0 () * Volts / div (V/0)
< DPoc Chu ky:
Chu kY (s) = Chu ky (6) * Time / div (s / 6)
< MOi l1an do, diéu chinh nim chinh bién d0, ndim chinh tan s, mim
chinh dang di€n 4p & vi tri bat ky rOi dién vio bang sau:

Exén dp Chu k¥
i ]
I:j::: E,"lél: *f;nﬂl l?ién C'l'n:: C;lnm - T;;l I;.‘rnal:lgg
e R L e R 2
1
2
3
4
3

2) Chinh m6t nguon sao cho c6 hinh dang , bién d0 theo yéu cau

< VD: di€u chinh m6t ngubn xoay chiu hinh sin ¢ bién d0 10V, tan s
1Khz.

% Céac budc thuc hién
- Budc 1: diéu chinh nim chon dang song theo yéu cau
- Budc 2: di€u chinh bién dd
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Chon dai do thich hgp
Chinh ndm chinh bién d0 trén md hinh sao cho :
PO cao clla bién d0 (6) = bién d6 can c6 (V) /gidi do (V/0)

- Budc 3 diéu chinh tan s6

Chuky cancé T = 1/f
Chon gidi do thich hgp
Chinh ndm chinh tan s6 trén mo hinh sao cho :

Chi€u dai cUa chu kY (8) = chu kY can c6 (s) /gidi do(s/0)

Bai tap ap dung

- Diéu chinh mOt xung vudng don cuc cé bién dd 2V, tan s6 S00Hz.
- biéu chinh m0t xung vudng 1uGng cuc c6 bién d0 3V, tan s6 5KHz.
- Diéu chinh m0t xung tam gidc c6 bién d0 7V, tan s6 3KHz.

- DPiéu chinh mOt séng sin ¢ bién dd 9V, tan s 10KHz.

2.3 K&t hop céc thi€t bi do 1udng trong can chinh stra chira

Muc ti€u

- bugc thuc hanh tai xuéng

- B4o cé4o thuc hanh cho gido vién huéng dan

- Hoc sinh dugc thuc hanh phdn mém Pspice trén may tinh

- B4o céo k&t qua cho gido vién hudng dan thuc hanh

No&i dung
2.3.1 Khado st bd loc nhiéu dugc dat trén ngudn AC
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“&g ¥ Cau chi FOO1

0
Cudn loc L802

N8 N o
. nhiéu 801

L801 L802
[
C802
AC = s = L C802
Liy ngudn AC115V  6.3A 22uF :
FW—FWW

Ngay nay trong hau hét cac board ngudn, nguoi ta déu dung dén cudn
loc L, cal tao cua bd loc nay la'cho quan 2 cudn day trén cung mot loi ferit,
nhU vay khi xuaf hién xung nhiéu trén 2 cudn day nay, thi no’se’tao ra 2 tu’
trurong ngUQc dau trong loi ferit nén chung se ty triét ti€u nhau, nhung vOi
dong dién dang sine tan s6'cong nghié€p thi no’khdng co’tac dung.

Trén duong 1ay dién AC nguoi ta con gin cac tu loc C. Ta biéf trén
duong day 1ay dién thuong conhi€ém nhiéu tin hi€u dang vo tuyén tan sd cao,
dé khong cho tih hiéu nay nhién vao may qua duGhg ngudn, ngUdi ta cho no’
di tif qua cac tu loc, vi'cac tu dién thuong cho dung khahg nho voi caé dong
dién co'tan sd cao.
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2.3.2 Cau nan dong dung 4 diode

4
I C805 " L4 nhém lam ngusi

Buéng masse néngﬂ T 4TUpF
c8o7 j_
470pF I ’

Budng masse néng

Dé hiéu rd cach thu¢ dong chay trong mach niih dong toan ky'dung 4
diode Ta xem hinh ve’sau;
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Lic pha dweng Liz pha am

ﬁ% 4— (Sunin dong tain ky @
ding 4 diode

®  Ciunin déng tedn ki
ding & diode

g AC g gy
@Dﬂlc o ign tro tai G\D i + 4— Diéntrotii
s
glfc
L]
T
24
D1, D2 théng — I-‘- D3, D4 théng —
Tuloe &n dp Tu loc an dp
o
Dang séng U pha difgng, dang hat dién sé chay qua D2, D1, Dang
Lie tu nap Lie tu xa . néuco ding tu loc nay nap vao ty Cva chiy qua dién trd tal,
S P ¥ SN A
5 5 5 Vee M dg 3ong O pha 3m, dong hat dién s& chy qua D4, D3. Déng nay
f LR N R nap vao tu C va chay qua tai,
Dang séng
N
néu khong dng tu loe| v vy loc C, mire dom song cia dién dp trén ngd ra sé it
v ; Y U Y \ . nhap nhé han ).
Ta thay:

O pha duong cua tin hiéu dang Sine, dong electron se”chay qua 2
diode D1 va'D2, dong nay cho nap vao tu loc C va'chay qua tai. Lu¢ nay D3
va' D4 tat.

O pha 4m cua tin hiéu dang Sine, dong electron se’chay qua 2 diode D3
va'D4, dong nay cung cho nap vao tu loc C va'chay qua tai. Lu¢ nay D1 va'
D2 tat.

Néa trong mach khong dung tu loc lam kho chui dién, thi'dang song &
ngd ra se nhap nho raf 10h. Khi dung tu, do tihh nap du tru”va'xa dong lu¢
maf ap ngudn, nén dd dgn song giam thap.

Nhung van dé' Ta can biéf khi dung diode ndh dong Sine tao ra nguén dang
DC:

Lic m&i m& mdy, do cic tu chua cé dién, nén dong nap sé rat 16n.
di€u nay s& lam hu hdng diode D1 do hién tugng qui dong. PE bdo vé
diode ngu®i ta cho han dong v4i dién trd R1.

Lic ngudn & trang thai nghich, do tai c6 thanh phan cuGn cdm On
dong L1, nén né s€ phat dién 4p c6 cuc tinh cOng vGi cUc tinh cla nguln
lam tang mUc 4p ngUQc qué cao trén didoe D1, di€u nay s€ lam hu diode
D1. D€ bdo vé& ngudi ta han 4p ngang diode bang tu C3.
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I Dong dign me* may nap vao tu Cl rit
Ién d3 bj han dong boi dién tro R1.
R thubng 13 dign tee nha ohm,

é" trang thai nghich mirc
3p ('ng c0a cudn loc cd 3
By i i
LI:IEEI‘IE diods. | ﬁ

Ri D1

W
déng HM
vl @fy

N . T 470UF - 150
2 | - c2
, 1000uF

Tu C1, C2 diing dn ap

Py .

g R2
150

Dlién trdr han ding
lic mai md may \ Ahurng 1ém Watt,
“Lm.@wu_
N —u FY Y )
i s PO
I[ung thuin 6{) dang dién phu dang tai
Vi
T 470uF - .
- G2
1000uF
i . Tu €1, C2 diing dn &p
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Ty dap bién dp nghich

Bién trd han dang C3
[0g mdi ma may

=

Jagal

Luu y: V0i diode ndn dong, chian cang to no’dan dong cang 10h. Mac
cac diode cung loai song song seting muUc dan dong, mac cac diode cung loai
ndi tiép se’tdng mu¢ chju ap nghich. Diode la'linh kién khi bi cham se"cothé
chay boc khoi manh. Loai diode Silicon, khi hu' thuong bi n6i tat nén rat
nguy hiém, nho’dung cau chi cho an toan, loai diode selenium khi hu' thuohg
dutf, nhung ngay nay if dung. Muo6n biéf dic tihh cua ca¢ diode nén 1én mang
go’tén dé tra tim dU’liéu cua nha'san xuaf. Néa diode bi qua’dong no’se™nong,
nhO’gan thém la nhom lam ngudi.

2.3.3 Van dé vé tu héa

DC 140V
¢+ e

C810 |C811 |C816

H470uF |470uF | 470uF
IR

L Tl Ty én 4p duéng ngudnB*

v v vBLrErng masse nong
i




s PIF T z-m-z:n-?-l ‘:

-~ Cée 15 tranh chay mgev
s |
! i =

B Cic tu hda l&n ding lam tang kho chira dién JEaEe
I dung 8n djnh dién dp cdp cho tai

Hinh chup cho thay nguoi ta tao kho chua dién voh voi 3 tu hoa
470uF cho mi¢ song song. Nhin qua board mach, Ta thay bén dudi ban
mach in, @ phan giua 2 chan cua tu cho dUt mot 16°dé phong chay mach, bén
trén tu co’ca¢ véf khia dé dinh hucohg cho vung nd bung. Vi'trong mach, néa
tu bi sai cUc, hay bi qua’ap, no’se’nong va'phat nd raf

Khi nhin cac tu dién trén mach, ta luén co3 hé thuc sau:

N &=
4 L

o5 Cac loai tu thut
+ES ac loai tu thudng
I :“ m

loai tu dan s

Khi xem tu C 13 kho ch(a dién, thi lugng di€n ning ch(a trong tu c6
thé€ tinh theo hé thirc

1 , -
C = 3 CcVe (W: tinh theo Joule()))

Khi khdo sét tu v&i ngudn di€n dang sin , c6 tan sO f. thi sUc cdn
dong cUa tu dién dugc goi I1a dung khdng va dugc tinh theo hé thirc
1
X = —— (X :tinh theo ()
Khi khdo sit tu theo th0i gian t, ldc nay tu lam viéc theo nguyén ly
nap xa, thi quan hé dién 4p va dong dién cla tu dugc tinh theo cong thlc
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1
Cr == f idt (C,: tinh theo volt (V))

Khi khao saf tu nhu mot kho chua dién dung dé 6n ap thi'lugng dién
ning Wj chui trong tu se’tihh theo Joule. No 11 1€ theo binh phuOng cua mu¢
ap hién co'trén tu.

Khi khao saf tu nhu' mot linh kién can dong (dong dién dang sin, th sd’
f), lu¢ do’dung khahg Xc cua tu tihh theo Ohm, dung khang i 1& nghich voi
tan s6, nghia la'dong dién sin co'tan s6 cang cao cahg dé’chay qua tu

Khi khao saf tu nhu' mot binh chui dién phai lam viéc theo cO ché’luc
nap va'lu¢ xa theo thoi gian t, thi'dién ap co’trén tu Vc la'do su tich tu dong
dién chay vao tu.

Luu y: Moi khi mG may dé kiém tra mach, viéc truG¢ tién la'ta dung
tay sO'vao cac tu loc 10n. Vi'tu la'phan t& kho dién nén khi no’hoat dong binh
thuohg se’khong nohg. Néu tu bi nohg no’send. Nguyén do tu nong la'do qua’
ap, nhU may lam viéc @ muc¢ ngudn 110V, ma'cim sai vao ngudn 220V. Néa
khi rap mach, Ta han sai cUc tihh cua ca¢ tu hoa 10h, dong ri“trong tu se’raf
10h va'se’lam tu quanohg va'no’send tung, co'thé gy phong niing.

2.3.4 Nhiét tr& PTC dung dé€ xéa tur du

Dong dién cap cho cudn khUr tr phdi c6 dang sin véi bién d0 gidm
dan xudng mUc 0. PE c6 dong di€n nay nguodi ta phdi dung dé€n nhiét trg
PTC. Trong hinh D803 1a nhiét trd PTC. Lic ngudi nhd ohm. Khi bi nung
néng né sé ting ohm d€ gidm bién dong AC.

&

Déng dién xoay chiéu

Dong dién xoa tir dwr |
bam trén man hinh |

K2A K2B

] - |
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O © .
L 7 ‘met:re PTC d &
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TAALAALT— A ¢ Dénhinh CRT SN

Cudn xda tlr Degauss




2.3.5 Tim hi€u cong dung cUa relay trong board ngudn

Trong ca¢ TV dOi moOi, nguoi ta dung hop remote dé diéu khién cac
hoat dong cua TV, nhah nuf power dé tif mG may. Nguyén ly’cua viéc diéu
khién bing remote la'dung tai hong ngoai phaf ra ma“diéu khién, moi phim
nhan se™phaf ra mot ma“diéu khién kha¢ nhau, Tin hiéu nay se"dugc thu nhin
trén mot bd phan, gioi thg taquen goi la""'con mif", no’se”dugc xU ly '3 IC vi
diéu khién va'sau cung se phaf ra mot tin hiéu co’dang mu¢ volt cao-hoic-
thap dé dua déh mach chap hanh. Tih hiéu nay co'thé dung dé dohg-hay-md

mot relay, lam thay doi cac tiép diém cua relay.

AKB
cat dong khi i
D14 s
DC 16V DC 15V
: 3
K1 tat/mo Rk
= duong ngudn AC |
—o0—4£ " Rggm J—EE]
a - R2B
0§15 __;E 562 4K D816 @279
0 RLO0Z
il
103
(803
C3
RIS S o T D802 270 i
47K
47K iDSlS D802, D816 ‘ RO 4
— dung dap ap nghlch

]

K3 ngén mach R800) @
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. (Chutao cla relay la dlng |
Loi E " - dong dién chay qua mat cugn.
L EED L — ddy dé tao ra tit am thay d0i
WB‘.‘ 5 _jq:i'r) L R o L o

N Vit cac tiép diém g kim

i

Trén board ngudn nay tathay co’3 hop relay dung diéu khién hoat dong
cua may. Mach dién nay lam cac¢ cong viéc sau:

Relay RLOO1 dit trén chin C cua transistor Q802, no’dohg md tiép diém
K1. Khi co’tin hiéu diéu khién & mu¢ volt cao xuaf hién trén chal 4 cua bd
chan cim P3 thi'transistor Q802 se"dan dién, no’se”dong tiép diém la’kim K1
va'md ngudén AC cho may TV, vay v0i tih hiéu co'mU¢ volt thap, tasetif TV.
Trong mach: R809 dung han dong chan B, R810 dung ting hé s6 6n dinh
nhiét. D815 dung dép bién dién ap nghich, phan hoi tu'cudn diy relay khi no’
bi ngiif dong. Tathay, mu¢ volt cao thap trén chan C cua Q802 cung ta¢ dong
vao chin B cua transistor Q809. Néi chan C cua Q802 xudhg mu¢ thap no’se”
c40 dong cho chan B cua Q809 va'lam Q809 dan dién

Relay RLO10 dit trén chan C cua transistor Q809 dung dohg md tiép
diém K3, no’dit ngang dién tré han dong R800. Tabiéf cong dung cua R800
la'dién tr@ han dong ngay lu¢ moi m& may, lu¢ nay no’giu"cho dong dién
khong qua’loh dé bao vé ca¢ diode nih dong. Tuy nhién khi may vao trang
thai 6n dinh thi'su’ hién dién cua R800 sechi gay ton hao dién ning mdt cach
vd ich, chihh vi'vay lu¢ nay, nguoi ta se’cho dong tiép diém K3 dé ngif dohg
chay qua R800. Mudh vay, phai xuaf hién muc ap r&™DC 15V. MUt ap nay
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se”cap dong cho RLO10. Trong mach: D843 dung lam ting muc ap nghich
trén chan B cua Q809. R865 co’cong dung han dong chian B. D842 la'diode
zener, tao ngung dong m& cho Q809. R897 lam ting dd 6n dinh nhiét.
R6801 dién trd dinh dong chan E. D802 dung dap mu¢ ap nghich cua relay.

Relay RL002 dung kiém soaf 2 tiép diém thuong dohg K2A, K2B. Bihh
thuong 2 tiép diém nay dohg, do do’khi K1 dohg mach nguén AC dugc cap
dién thi'se”co’dong AC chay qua 2 tiép diém nay, qua nhiét tré duong PTC
D803 dé cap cho cudn xoa tu'du, di'nhién dong dién nay se”giam bién do
nhiét tr@ bj chihh dong dién chay qua nolaim no nohg 1én. Tuy nhién phai cho’
dén khi xuaf hién mu¢ ap cao cua tih hiéu diéu khién trén chat s6’5 cua bd
chan cidm P3 thi transistor Q803 se”dan dién, va'no’se”lam hd 2 tiép diém
K2A, K2B va hoan toan cif dong AC qua cudn xoa tU. Trong mach: R811
dung han dong chan B, R812 dung ting hé s6'0n dinh nhiét, D816 dung dap
ap nghich.

Phén tich trén cho thay, ngudi ta dung cac relay dé diéu khién hoat dong
cua board ngudn theo cac tin hiéu diéu khién phaf ra tu" hop diéu khién
remote. VOi cac transistor dung trén mach, taco’thé tra tim trén mang dé biét
ca¢ tham s6'cO ban cta no! Sau day la'ca¢ tham s6'cO ban cua 2 loai transistor
co'tihh ho bd cho nhau 1a2SA1309 va2SC3311.

For low-frequency amplification

ZSA 1309 Complementary to 2SA1309A
Unit: mm
4.0:0.2 B
I Features 3
¢ Optimum for high-density mounting. crcnc

¢ Allowing supply with the radial taping. | | |

B Absolute Maximum Ratings (Ta=25°C)
Curctr cua transistor 25A1309 —

Parameter Symbol Ratings Unit = E‘E z g
Collector to base voltage Vimo 60 v 1 213 3 s 3
Collector to emitter voltage Vemo 50 v 1o-e—8
Emitter to base voltage Vimo 7 v L 27l 2
Peak collector carrent lep 200 mA 1.5440.18
Collector current I 100 mA 1-chan E
Collector power dissipation Pe 300 mW 2-chan C .
Junction temperature T 150 'C 3-chan B New S Type Package
Storage temperature Tag =55~ +150 'C




2SC3311§

B Features
# High foward current transfier ratio hgg.
& Allowing supply with the radial taping.
® Optimum for high-density mounting.

B Absolute Maximum Ratings (Ta=25°C)
Cure tri cha transistor 25C3311
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For low-frequency amplification

Complementary to 2SC3311A
Unit: mm
A0l b
g
b 1 1 ﬁ
ﬁ ;
]

J}
1™

0
04501 |
a7s0s
2.0102

1- chanE
2-chanC

& EIAESC-T2
3-chanB New S Type Package

Parameter Symbol Ratings Unit
Collector to base voluge Vemo =) v
Collector to emitter voltage Veen 50
Emitter to base voltage Vo =7 )
Peak collector current Lep =200 mA
Collector current I =100 mA
Collector power dissipation Pe 300 mW
Junction temperature Tj 150 =
Storage temperature Tuy =55~ +150 '

2.3.6 Van dé do va ki€m tra cac linh kién
MOt trong ca¢ cong viéc ma'ta phai lam la'biéf cach thao linh kién ra khoi

board va'dung ca¢ loai may do dé kiém tra cac linh kién nay

| m!b”#"ll:uq LK PR T

G — e gy

g

May do da dung dang Digital

Ngay nay nguoi thg dién tU thuohg dung 2 loai may do, may do kim
dang analog va'may do hién s6’digital. Do mdi loai may do co’'nhuUng dic

May do da dung dang Analog
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tinh kha¢ nhau nén phai phdi hQp 2 loai may do, tamoi kiém soaf duQc nhiéu
chung dang linh kién trén mach.
Cac linh kién co ban goém co’

=.Cau chi dung bao vé may, khi trong may co’linh kién cham tao ra
hién tugng ngih mach thi'cau chi'se”duf dé giu™an toan cho may. Kiém tra
cau chi'dung ohm ké; khi do kim Ién chi vach 0 ohm la'tof. Khi thay cau chi’
mOi nén chu’y’dén tri s6'dong ghi trén cau chi, hay ghi trén board mach in.

= Pién tro: dung dé dan dong. Cong dung cua no’la‘han dong, dinh
dong hay 14§ ap. Dién trd la'thanh phan gay tiéu hao dién ning, ca¢ dién trd
loh khi hoat dong thuohg phai nohg. VOi mot dién trd Ta can biéf 2 tham so,
do’la'su¢ can dong tihh bihg ohm va'cong suaf chiu nohg cua no. Kiém tra
cac dién trG biahg ohm k& Khi dién trd con gin trong mach, ta kiém tra tri cua
dién trd voi Ohm ké’digital, kiém tra bing ohm kékim analog, kéf qua do
dugc sd’ohm se'nho noOn tri ghi trén than dién trd.

= Nhiét tr@ PTC (Positive Temperature Compensation): dung dé cap
dong cho cudn xo4a tu'duU bam trén man hinh, con goi la'cudn Degauss. Khi &
trang thai ngudi no raf nhd Ohm, do chi khoang vai Ohm, khi bi nung nohg no’
se”ting Ohm dén vai trim KOhm. Ta kiém tra nhiét tr¢ PTC bihg mot Ohm
ké! Nélt muodn thay tri s6’Ohm cua nhiét tréd PTC biéh dbi theo nhiét, Ta co’
thé cho no'mic¢ ndi tiép voi mdt bohg den tim, khi mach dugc cap dién AC,
bohg den tim se“sahg 1&n r6i mo'dan, do tri s6°Ohm cua nhiét trd dating cao.
Kinh nghiém nghé: Khi nao Ta 14¢ nhiét tr& nghe co tiéhg lach cach phaf ra la’
nhiét trd da’bj 1ong bén trong, thay nhiét trd moi.

f 20 op TN s s Ty
| |gr_|tr ol Dapdapnhléuf f

1'!.; haa tri nho | 3

¥ “.”"

i i | Tu hﬂa tri Icr

11 Rl

| P2
13 phuclanshOp.ca{'n

i
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= Tu dién: dung lam kho chui dién, dung dé loc chi 14§ dong tin hiéu
co’tan sd’cao, cif dong dién dang DC, dung dap bién xung Ung... Do cau tao
cua tu dién la'cho 2 ban cuc kep giua la'mot 10p dién modi mong cach dién,
nén khi dung Ohm ké&’do ngang tu, Ta se"co 'kéf qua la'co Ohm, nétt do Ohm
ngang tu thdy co’'Ohm la'tu dari"dién phai thay tu khac.

=~ Tu hoa: tu hoa co'tri dién dung 100, thuong dung lam kho chua dién
dé co’ta¢ dung dn ap duohg ngudén DC. Cac tu hoa co’tri nho dung lam cau
lién lac trong vung tih hiéu 4m tan, cho chi cho cac tih hiéu co’'tanh s6’am
thanh di qua va'cif dong dién dang DC. V0i ca¢ tu hoa co’cUc tinh, Ta phai
gan tu dung cUc am duong, khi tu hoa bi sai cUc, no’se’tao ra dong rirat 10n
va'laim nohg tu, nohg qua’tu send tung. Khi nhinh mot tu dién, Ta chu’y’dén 2
tham s6’cO ban, do’la'tri dién dung C (Capacitance), va'mu¢ chiu ap WV
(Working Voltage). Co'thé dung Ohm ké analog loai kim do ngang ca¢ tu hoa
dé thay dong nap vao ty, ngay lu¢ do kim se’bac 1én cao rdi giam dan xudhg
do tu da'nap day.

=Biéh ap ngudn cach ly: dung giam hay lam ting mu¢ ap xoay chiél,
no’co’cudn sO cap bén dung dé 14y dién va' cudn thu’cap bén dung cho ra
dién, 2 cudn sO cap va'thu’cap dugc cho cach ly, diéu nay se giUu cho board
mach dién ngudn, von ludn co’dinh voi duong diy AC cua nha'den khong
lién thong Ohm tinh vGi phan board tin hiéu, muc dich viéc cach ly board
nguodn va'board tin hiéu la'dé trahh bi dién giat d6i voi nguoi su dung, vi'khi
st dung, nguoi ta thuong dé tay khong cham vao ca¢ thanh phan trong board
tin hiéu thong qua ca¢ 16°cim Audio/Video...Ta dung Ohm ké’do ohm kiém
tra tihh thong mach cua ca¢ cudn day sO cap va'thu’cap, cung co’thé cap dién
AC cho cudn s@ cap 115V va'do Volt AC cho ra trén cac cudn thu’cap. Voi
cac cudn day, khi do kiém tra tathuohg dung cach do Ohm do6i chuhg dé biét
xem cudn day co’bi cham hay khoéng. Luc binh thuOng, ta cho do Ohm cac
cudn day voi Ohm ké'digital va ghi tri s6’Ohm 1én sO d6 ' mach, nho"vay khi
nghi no’hu, do lai, dugc kéf qua cho so sahh vOi tri da“do, nél sd ohm do
dugc nho hon la'biéf cudn diy da’bi cham bén trong, néd kim chi vo cuUc la’
cudn day da"dut. Biéh ap cach ly trong diéu kién hoat dong co’thé hoi nohg,
hoat ngudi la'binh thuong, khong dugc quanong, no’se gy ra chay mach.

= Relay: dung tU'triOnhg phaf ra tu'dong dién cho chay qua mdt cudn
day L dé lam thay ddi vi tri’cua ca¢ tiép diém la’kim. Khi co'mot relay trén
tay, tacan biéf tri sd’volt cap cho cudn diy L va'kha ning thong dong cua cac
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dong dién qua ca¢ tiép diém la’kim K. NgUoi ta dung relay trong ca¢c mach
dién diéu khién co’td¢ do cham. Dé kiém tra ca¢ relay, Ta co’thé cap ngudn
DC cho ca¢ cudn diy L dé xem tihh dohg ma cua cac relay trén cac tiép diém
la’kim.

«Diode: 1a'linh ki€n ban dan 2 chan, co’raf nhiéu cong dung, déc tinh
cO ban cua cac¢ diode la'khi phan cuUc thuin no’cho dong chay qua va'khi phan
cuc nghich no’secif dong. Nguoi ta co’'thé dung diode dé niih dong, biéh dbi
dong dién xoay chiéli thanh dong chay mdt chiél, khi co'mot diode niih dong
trén tay, Ta can biéf dong lam viéc If cua diode va'mu¢ chiu ap nghich BVr
cua diode. Ta kiém tra ca¢ diode nih dong bing mot Ohm ké. Po theo chiéu
thuan kim 1én va'do ngugc kim khong 1én la'tof.

= Transistor: la'linh kién ban dan co’3 chén, co rat nhiéu cong dung, dic
tihh cO ban cua ca¢ transistor la'tihh khuéch dai, no’lam mot tih hiéu nho yéh
thanh mot tih hiéu 10h va'manh hon. Trong ca¢ mach diéu khién, co’thé xem
transistor la'ca¢ khoa dién dohg md dong theo mu¢ ap trén chan B. Voi
transistor npn, khi chan B co'mUc volt cao (cao hon chéan E) thi no’dan dién,
cho dong dién chay vao trén chan E chay ra trén chian C, khi @ mu¢ volt thap
thi transistor ngUng dan cat dong. VOi transistor pnp thi ngUgc lai, khi muc
volt trén chan B xudhg thap (thap hon chan E) thi'no’dan dién, dong chay vao
chan C se"chay ra trén chan E va'khi mu¢ volt chan B 1én cao, no’se ngung
dan cif dong. Ta kiém tra cac transistor bing Ohm ké'dang kim, do ohm trén
2 diode & chan B-E va'C-E. Transistor la'mot détai raf 10h, vi'su' xuaf hién
cua no’datao ra mot cudc cach mang cuc 1oh khong thé tuéng tuong dugc
cho nganh dién tU nhU ngay hom nay. Khi co’dip tase co chuyén dé'noi riéng
vé'vai tro'cua transistor trong cudc song hom nay.

Thuc hanh do va ki€m tra linh kién trong cac thi€t bi dién — dién ta
gia dung

a. Bao tri va stra chita may tam nudc néng

M4y tadm nudc néng ngay mot thong dung. Ngiy nay da cé rat nhi€u nha
trong phong tam da c6 trang bi nay, ngay nay né di 1a mOt thi€t bi phd dung
dugc nhi€u ngudi Ua thich. Do di€u kién van hanh trong mdi trudGng nudc
am thap va do dugc st dung thuOng xuyén nén may dé hdng, lic d6 phai
can c6 thg. Trong bai vi€t nay, tdi s€ trinh bay:

* Nguyén 1y van hanh cla mach dién mdy tam nudc néng.

Trudc hét Ban hiy xem mOt sG d0 mach dién mdy tam nudc néng thong
dung:

Giai thich sO d6 nguyén ly:
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* Trén 2 dudng ngudn AC ngudi ta dat mOt Breaker cham tat. Khi trong
mdy c6 sU ri di€n, ldc d6 Ban dang ti€p dat, di€u nay c6 th€ khi€n cho Ban
c6 th€ bj dién giat, tuy nhién véi loai Breaker cham tat nay, né s€ rat
nhanh ngdt 2 dudng ngudn AC ra khdi mdy va nhd vay gilt an toan cho
ngUuoi s dung.

* Khi st dung mdy tdm nudGc néng, Ban s nhan mot nit, nit nay sé
kéo mOt thanh dat bén trong né s€& déng khéa di€n micro switch. Néu Ban
khong cho kéo thanh ndy thi khéa di€n niy s& hd va mdy khong s& dung
duagc.

* Ban thdy trén duOng ngudbn AC, ngUdi ta con dat mOt cau chi
nhiét. 6 1am vi€c nhUu sau: Khi dong qua né qua 18n, 1a luGng kim bi lam
néng, né s€ co lai va lam hd mach, khi ngudi 1a luGng kim trd 1ai dang cii
né s€ 1ai cho nGi mach.

* Khi st dung mdy tam nudc néng, Ban phdi nhdn khéa dién Push
Switch, Iic nay mach di€u khi€n ki€m sodt cudng d0 dong dién chdy qua
dién tr& nung dat trong binh nén, mach ding TRIAC, s& dugc cap ngudn.

* Khi Ban van niit chinh néng, mOt khéa di€n trén d6 s& dugc ma,
ldc nay TRIAC sé dugc dung d€ cap dong dién cho dién tré tao néng trong
binh nén.

Ban thdy, hinh vé& cho thdy dién tr& 1am néng trong binh nén, lic
binh thuOng do dugc 14.5 Ohm, ngudi ta duing TRIAC TG25C60 d€ cép
dong cho dién trd nay.

T1
TRIAC |pq

=3

¥ MICRO SWITCH S
T e P
'
i

|
o = _.Ji._ ez
- PUSH SwrITCH

i |
\- ELCBSELB \-
T T TlEAaRTH
I L i3]
: 2= 22 E May tam nwdc nong

Toém lai:
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(1) Khi st dung mdy, Ban nhan nit an toan trén Breaker, n6 s& kéo thanh
lam d6ng khéa di€én micro switch.

(2) Liic tdm, Ban nhan nit Push switch d€ cap ngudn cho mach di€u khién
v0i TRIAC.

(3) Khi Ban van niit chinh néng, mOt khéa di€n trén bi€n trd nay sé& déng
lai, mach ki€m sodt dong hoat ddng. Tuy theo géc quay ma géc dan dién
cla TRIAC sé thay dGi, di€u nay s€ lam thay d0i cuOng d0 dong dién chady
qua dién tré tao nhiét trong binh nén va nhu vay s€ lam thay dGi mUc néng
G don phun.

Hinh chup cho thdy mOt sG d0 mach di dugc dan bén trong hp may, nhO
vay Ban dé dang c6 thé dung Ohm k€ d€ ki€ém tra cac duOng mach.

A — ; _-
Ghi nha@n: C4c thi€t bi dién nhu méy giat, mdy lanh, miy tam nudc néng,
10 vi ba... O céc thi€t bi don gidn nay, ngu0i ta thuGng ddn bén sau hay bén
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trong mOt sG dO cho thdy cdch n0i cdc dudng mach. Ban hiy tim cic so dO
nay d€ bi€t cich ddu day va nhG né biét cach dung Ohm k€& d€ kiém tra
mach dién.

Khéa dién an toan, ding d€ ngat khi may bi 17 hay ro dién, gilt an toan cho
ngUudi s dung.

Khoa dién ngat cham an toan

May diing mOt TRIAC dong 16n d€ di€u khi€n cuOng d6 dong dién chdy
qua mOt dién trd lam néng dat trong binh nén.
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TRI-AC, diing cap dong cho
dién tré lam nong nuée

Cic s0 d0 tham khdo cho thdy cich diing TRIAC d€ di€u chinh cong sudt

cap cho tai

Mach dién co bdn, ding TRIAC d€ kich m& TRIAC, dién 4p kich m& 13y

trén TRIAC
Mogudn AC
e ]
o cn P At
Bign ap trén tu  pit chinh goc mor
kich din TRIAC

Tai

8000

L
Fgudn AC /\
Hung mir cing | |

Blién ap trén TRIAC

Dang dign gqua TRIAC T .
9 dign g Al e | -

i

¢ Current lag (full angle)
[ : Blocking of the component
o Conduction angle
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Mach dién c0 ban, dung TRIAC d€ kich m& TRIAC, dién dp kich m& 18y
trén dudng ngudn AC.

H TRIAC
l DIAC
1
Mgudn AC —| Tai
it Mt chinh
L c P gdc m 2
Bién ap trén ty
kich dan TRIAC it

&
; a
Ngudn AC m
¥ung mi cing

T
g [
Bién ap trén TRIAC

Dang dién
qua TRIAC

T

TN Khi gbe me
todn phan

o Current lag (full angle)

B : Blecking of the component
o : Angle of conduction

& Triggering delay angle

m& mach.

Mguin &C | C 5
PN 3

B[én ap trén tu
dg ma TRIAC

[t chinh
goc m % Rt

Mach diéu chinh
cdng suat cap cho tai
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M TRIAC chinh

DIAC

o

AAAAR

Mgudn AC
=t

C
|
Eli'én ap trén ty
dé ma TRIAC

Mt chinh
goc mi % Rt

Mach diéu chinh
céng suat cap cho tai

TRIAC phu [ 2

Mach dién gidm dp AC, chuyén d6i mUc ap AC 220V ra mUc 4p AC 110V.

H TRIAC chinh

DIAC

o

AAAAA

Mgudn AC T3

C
nl
Blign ap trén ty
dé mi TRIAC

Muat chinh
goc mi % Rt

Mach diéu chinh
cdng suat cap cho tai

TRIAC phu [ 2

Mach dién gidm ap AC, chuyén d6i mUc 4p AC 220V ra mUc 4p AC 110V.
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M TRIAC chinh

o 1
Mgudn AC El I -
O Bign &p trén tu Y/ TRIACphy [ 2

A& mir TRIAL
Mt chinh
goc mo % Rt

Mach diéu chinh
c6ng suat cap cho tai

M TRIAC chinh

o) 1
Mgudn AC | C | -
Bign ap trén tu | S8 W/ TRIACphu [2
a8 mer TRIAC |22

Mt chinh
goc mi % Rt

Mach diéu chinh
cdng suat cap cho tai

Hinh chup cho th8y vj tri mac TRIAC trong mdy tam nudc néng.



TRIAC cap dong cho nhiét tré
lam néng nurére trong binh nen

b. Tim hi€u Hdp nguén DC clia ngudi tho stta dié€n-thoai-di-ddng
Trong hOp ngudn DC, mach dung IC 6n 4p LM723 (14 chan). Dién
4p ra 1ay trén chan C cUa transistor Q1. Chinh bién tr& POT s€ lam thay d0i
mUc 4p O ngd ra. Trén chan 13 gdn mach bdo vé tat ngubn moi khi ngd ra
bi qud dong. Trén hOp ngubn cé gan ddng ho do 4p (dién 4p ngd ra) va mdy
do dong (cho bi€t cuOng d0 dong dién cap cho tdi).
Hinh chup cho thdy hOp ngudn ZAOXIN dugc thdo ra, bén trong 1a cdc
thanh phan cau tao.
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Bén trong hOp ngudn DC c¢6 mOt bi€n dp ngudn, mOt bang mach in trén d6
ding IC On 4p LM723, transistor cong sudt mac trén hOp d€ gidi nhiét. HOp
nguOn chi thi v&i 2 ddng hd, mOt ding do dp (V) va mOt dung do dong (A).
So d6 mach dién clia hdp nguodn:

May Jo dong i
5
(1) -
Kep dd
Rz cz = =
50 & aor ot @) Maydrian
ZA0uF l&
Kep den
Dual-In-Line Package W Ealn L,
L) | %

NC=—1 LY ol

g 15 | FREQUENCY
CURRENT LikiT—] 2 1] o e

FNMERTIRG
NPT

URREHT SENSE=—4 3 TEMPERATURE

WVERTING IRPUT==4 4
HEN=IRVERTING _) o
T
gy =¥ 3

VOLTAGE
HEFERENCE BLRIEE FASE
AN LIFITR,

four TRANSISTON

Wowir

w7

MM ARVERTING
2 Lt

Mach ding IC &n dp LWM723, I G CUMAET

LT SENSE

So d6 chire nang IC LM723
S0 do chan cla IC 6n ap LM723 cho thay:
Chéan 7 n0i masse (V-) va chan 12 n0i ngubn (V+).
Chan 6 13 ngd ra cUa mUc 4p chuan (VREF).
Chéan 4 va 5 13 hai ngd vao cla tang khu€ch dai so 4p, chan 4 13 ngd vao
ddo va chan 5 12 ngd vao khong ddo.
Chan 11 12 ngd ra 1ay trén chan C cUa transistor.
Chan 10 12 ngd ra 13y tén chan E cUa transistor.
Chan 13 14 ngd ra cUa tang so 4p va ciing 1a chan B cUa transistor, n6 c6 tic
dung tao hoi ti€p cho tang so dp, va cling dudc dung 1am mach ngat 4p cla
mach bao vé tranh qu4 dong.
Chan 2 va 3 12 chan B va chan E cUa transistor, dung 1am mach bdo vé
tranh hién tUgng qud dong.
Chian 9 (VZ) tao chlc niing On dp cho chan E cUa transistor nga ra.
Chéan 1 va 8 b0 trong.
Nguyén Iy 1am viéc clla mach nhu sau:
T1 12 bi€n 4p nguln c6 tac dung cich ly va gidm dp AC, gidm 220V xubng
mUc 18V. Ding cdu nan dong 4 diode D1..D4 (1IN4007 x4) d€ d6i dong
dién xoay chi€u ra dang dong xung 1 chi€u. Diode D5 (1N4007), tao tic
dung ngdt dong nap khi dp trén tu 1oc C1 con & mUc dU cao, tu héa Cl
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(1000uF) 14 kho chifa dién chinh dung On dinh di€u kién cdp dién cho tai
va nang cdo mUc ap DC.

Mach cap ngudbn DC ding IC 6n 4p LM723. Chan 7 cho nOi masse, chan 12
nOi vio duOng ngudn B+ (+22V). Nga ra 13y trén chan 11 ding cap dong
cho transistor cong sudt pnp Q1 (MJ2955). Pién trd R2 (330) c6 tic dung
han dong va dién trd R1 (1K) c6 tdc dung bu nhiét. VGi cach mac cla QI,
dién 4p ra cho 1ay trén chan C cUa transistor cong sudt, ki€u mach ngubn
nay cho mUc dp di€u chinh cé th€ khéi dau tU mUc 4p OV.

Dién ra 18y trén chan C cla Q1, & diy dung D6 (1N4007) d€ tranh dong sai
cuUc cho xa ngugc. Dung dién trd R3 (510) 1am tdi phu d€ dinh 4p ngd ra.
Tu C2 (470uF) va C3 (220uF) c6 tdc dung 6n dp. Mac song song G nga ra Ia
mdy do dp (V) va mac noi ti€p vGi ngd ra 1a mdy do dong (A).

Tin hi€u cho hO0i ti€p v€ chan 4 clla mach khuéch dai so 4p 18y trén cau do
mac trén tai v4i R4 (1K) va R5 (10K). Chén 6 12 ngd ra cla mach 4p chudn
va chan 5 12 mOt ngd vao cUa tang so 4p. O day dit chiét 4p RV1 dung lam
niit chinh chon 1ua mUc 4p cho ngad ra.

1]
THA007

K
9]

o () -

4o ;
@ % Kepdd

T o

] Ri 2
o mwey s g T @
A Z0uF 8
2R21E § Ra T D00uF sy ol
: 1®
C NC NC NC NC Wy -4V Kep den
::\ 12 1] 1F ?FMF RFIOF Vmax =7V § Ra_| &
badh 4 e
N7 | 0y
Vom =34V LMIBCN RE
E J? Vinx =TIV K
b7 s
N6 vio ngufn 00V = Nomal ™M 13 79 5 B z i
RV
AT
DoU LDy |00 W W 02 N | .. ¢4 wam N Ak
[& ld LEDd0 LED |y |w LER A0uF jlics A = ot . &
inh ot 4pngd ta
. [
FHF g
R11 0| Ebichn 563 xutfig mit 1 3%
: [ MEN| Mach sé ngftdp trénng

Mach bdo vé R12 50 J_C? Lo
ching qud ddng 5 U-‘Wi ;murl_ 5

Mach nguon nuoi ding cho mdy dien thoaidi dong

Nguyén 1y 1am vi€éc clUa mach bdo vé tranh qua dong:
Chiing ta thdy dong di€n cap cho tdi, chdy qua dién tr& R12 (0.47, nhd
Ohm nhung c6 cong sudt chiu néng 18n), trén di€n trd R12 xudt hién dién
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dp, mUc 4p nay qua mach 10c v&i R11 (330) va tu 1oc C7 (10uF) tdc dOng
vao chan B cla Q3, C6 (104) 1 tu 10c¢ nhiéu.

* Binh thuOng, dong ra & mUc binh thuOng (khong qud 1A), mUc 4p trén
R12 khéng qué 0.6V, lic nay Q3 khong dan dién va Q2 ciing ngung dan va
mach nguOn hoat d0ng binh thuGng.

* Khi mach tai bi qua dong, dong tdi cao hon 1A, lic nay mUc 4p trén R12
1én cao hon 0.6V s€ 1am cho Q3 dan dién, né s€ kéo mUrc 4p trén chan 13
xuOng mUc gan OV va nhU vay ngd ra s€ bi mat ap.

Transistor pnp Q2 ¢6 tdc dung tu gilr, & diy Ban c6 thé xem Q2 (pnp) va Q3
(npn) rdp dang hiéu nhu SCR, né 1a mOt khéa dién c6 tic dung tu gilr,
nghia la khi da dan dién thi sé ti€p tuc dan. D7 va C5 (100uF) ¢ tic dung
cdch ly. Led D9 dung chi thi tdt mG ngu0n, Led D8 diing bdo mach bj tat do
cham tdi. Do mach dung 2 Led mau do6i (Led xanh va dd), nén binh thudng
do 2 Led déu sang nén c6 mau vang, khi nguOn bi cham sé tU mau Vang d6i
ra mau Xanh (do chi ¢6 Led xanh sing, Led d6 di bi lam tat). R8 (1K), R9
(10K), R10 (2.2K) 1a céc dién trd han dong cho c4c Led chi thi.
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ANa007

iR

AWS007

™ o)
ZndHEn NGO

Joe
R10 ‘S’ Ra IF qoc0uFszEy
- 23K vt

02 i 0o
AN4DT | 1na0a7

Vmin =34V LI

Khi'chin 8% a0 80 micl 3V Vmax =72V

Waich s&ngitdp tén noa ta R 07
= VK| 1Y Nomal 4

1
R7 _'—ﬂ
[0l LEDxanh | po W2 pa 1K J: cs l c4 Ken dd
D8 li LED 43 ep [ [ Len lw l 10 epdo
Mach bdo vé s = = @)
ching qud ding f = =
- LI _
1z =0 ic? Ll et —
[5 oar ——I—_'1DUFI 03 Eepden

Hinh chup cho th8y 2 transistor (pnp va npn) ghép dang hiéu nhu mot
SCR, né c6 tic dung ngat nguOn khi tai bi cham hay bi qud dong. Trong
mach niy, ngudi ta ding mOt Relay d€ ngat nguOn va sau moOt lic sé tu
dOng cho m& nguln tré 1ai (tu dOng mé ngudn). Hinh chup ciing cho thay
IC 6n 4p LM723.
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IC 6n 4p LM723, bén canh la cdc dién tré nhd c6 cong sudt chiju néng
16n, dong cap cho tdi s€ cho chdy qua dién trd nay, mUc 4p trén dién trg
nay, khi vuot qua 0.6V sé& lam nhdy mach bdo vé. Pa sO cac hu hdng cUa
loai hOp nguOn nay 1a & con IC LM723 nay.

>

Hinh nay cho th8y ngudi ta ding 1 diode chju dong 16n mac céch ly
tu héa 16n C1 (1000uF) va cdu nan dong, tic dung cUa diode 1a khi mUc 4p
trén tu héa con cao thi né sé cat nap khi mUrc 4p dang xung & mUc thap
hon, di€u nay 1am ting hi€u sudt cla hOp ngudn
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—

Céc so dO tham khdo:

Sau day la cdc sO d0 mach dién Gn 4p dung ic LM723, chiing tdi tim dugc
va danh gi4 thdy c6 gid tri tham khdo va cho in ra § diy

Hinh vé 1: Cho thdy cé4ch dung ic 6n 4p LM723 v§i transistor cong sudt
cap dong cho tai. Tai mac trén chan E, vGi cich mac nay mUc dp thap nhan
thudng 12 1.2V (khong thé bat dau ti mlc 0V)

Lirhlién ding én mach EiC g gt
31 4105 -
R 1k apeceation
il R2 Pt Cutpet (pproimate values
4T
05
e bR
n RLER Vinax = 118./R8)" (R + )
(5 F
(B0 Ll
- 51 A =063
o TN s
TRY 20TV & May. Power on B3 04283
FIAF
FIIAN | o
i o OC ot (i 1210 i T Vi 45
1 AT i DL g k) LR R
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Mach on &p dingic LMT23, dién 4p ralay én ché E clla hansistor cong sua

Hinh vé 2: Ngudn 6n 4p DC c6 khd ning cap dong 16n (10A). Trong mach
cic transistor cong sudt phdi cho 1am ngudi, trén chan E phai gan cic dién
trd nhd Ohm d€ can bang dong qua céc transistor. Do tai 18y trén chan E
cUa transistor cong sudt nén mach khong th€ chinh vé muc OV.

Mach nguédn 8n ap dung ic LM723, cap dong tai 104

A
A8 Watt

a3
ZHIDSS

i |
ARA AN
| A=
1 "

i—]

|c2 'ca |C4
o . +

-
DOur | AT00uT [AT00u | 3T00uT
W 35W [35W 35

5 CB +13BVDC

=

J000ur 19 AMPS
259 RAAX

0104 15K
T4 FullWave Bridge
Rectifier

3 Armnp

Hinh vé 3: Cho thdy c4ch thém mach bdo vé d€ tranh qua 4p & ngd ra.
Mach ding SCR v&i diode zener c6 mUc 4p kich dan 12 15V. Khi dién ép
trén duOng ra cao hon 15V, diode zener 1N4744A sé& dan dién, n6 cap
dong cho cuUc cOng cho SCR, khi SCR dan dién, dong dién ngd ra sé rat
16n va lam dUt cau chi loai ngat nhanh (Fast Blow, loai cau chi nay, bén
trong c6 10 xo d€ 1am dUt nhanh) d€ gilt an toan cho mach.
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Céu n3n dong

Mgudn AC §

e Cac wl loc lémn

3 LLLL T

1%
el | | T
20-504 40,868 pf
la@ PIv
l MWach bao vé ngd ra tréanh qua ap
el 154
- Q3L SNB6S] my  Fastblow +18 to
+Vin e
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Ji_]: JiL J_nféﬂ-ﬂk 1E° 16
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4 470 nf F5¢ Fli']‘..%'
Q1 i
& 65
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—— +14v) 33k %BE‘
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=

E— 104 Linear Regulator (MIHFX)
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Hinh vé 4: Mach dung it linh kién, tao ngudn On 4p, cdp dong 10A cho tai.

Biénap . .
Caunan dond  Transistor céng suét
BR1

26 %s Chinhap Duéngra

Ngl.lf:’m AC T vy , T ot
- Rz % T~ C2
Cl 10K R3 100F
20,000uF| L 1K
120 VAL TO 20 VAL @ 12 AdPS 1 1 il _E_
Tuloc —., 10AMPPOWER SUPPLY
=4 o - | S0eF
: T E z 2 g [N+ d
T uwr
12 2 2 e
Ve o o WREF
1 e ic 6n ap e
LM723

Nguén 6n ap voi LM723, déng ralén 10A =
Hinh vé 5: MOt dang ngudn DC c¢6 chinh 4p, c¢6 kha ning cap dong rat 16n
10A, khi diing céc transistor cong sudt 16n mac song song, trén chan E Ban
nh& diing céc dién trd nhd d€ can bang dong chdy qua céc transistor nay va
nh& bat cic transistor trén c4c 14 nhom gidi nhiét.
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Nguén DC c¢é tinh 6n ap 30V dong 10A

Led network
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Hinh vé 6: Mach ngu6n DC c6 khd ning cdp dong cho tdi 16n. Trong
mach diing cdc transistor MOSFET loai cong sudt nén c6 d4n Ung t6t. Mach
c6 thé cap dong 25A cho tai.

Bién ap

C&u ndn dang

cac transistor MOSFET
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D4 2 Liense ¥+ e Rl
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14145 S T R 1k
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e 7 raf z 36w {5, <R12 =]
W=, Gnd  HC E33 g 2.2k saps 1k
=3y LM7Z3H g ; 25
25v | il LEDS]
= 138 25 Amp Linear Povrer Supply - EAtE OE Machbaové  puoengra

Nguén n ap 13.8V, dong ra 25A

Hinh vé 7: Mach ngubn DC c¢é khd ning cap dong cho tdi 16n. Trong
mach ding céc transistor loai cong sudt thudng. Mach c6 khd ning cdp

dong 16n cho tai.
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Cac transistor cong suat
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Khi nhan nit S1, tu C3 nap daymUc nguOn nudi, lic nay Q2 va Q3
dan dién nén Q1 dan dién va relay RLO1 cho déng ti€p di€m 14 kim k1. B
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ndt nhan S1 ra tu C3 ti€p tuc xa dién va Q1,Q2,Q3 ti€p tuc dan dién. K1
dong mach

ChG dén khi tu C3 xa hét dién, né s€ tat Q2,Q3 va lam ngung dan
Q1. Relay RLO1 bi cat dong s€ nha ti€p diém 14 kim K1 ra

Nh&n ndt S2 cho tu C3 xa hét dién nhanh d€ tat tré

Tu'ca¢ linh kién dién tU thao ra tu’board ngudn trén taco thé rap dugc
raf nhiéu kiéu mach kha¢ nhau. G day ta 14y cac linh kién nay rap mot mach
co’tinh tif tré. Nghia la'dung mot khoa dién K1, dohg mach va'sau mot thoi
gian tU dinh khoa dién K1 se’tu hd ra. Mach cuhg co nhiél cdng dung, nhu
lam mach ty tif deh ngoai san, mach tu tif TV... Nguyén ly lam viéc cua
mach nhU sau:

Dung biéh ap TOO1 dé giam ap duohg nguén AC, muc ap 1a¥ ra trén
chan S1. S2 1a'9.5V, sau khi qua cau nan dong toan ky v0i 4 diode D1, D2,
D3 va'D4 taco’dong dién mot chiéu dang xung, du mot tu hoa 10h C1 lam kho
chu4 dién, taco’khoang 12V DC trén tu nay. R1 va'Led D5 laim mach chi thj
duong ngudn DC.

Mach diéu khién dung 3 transistor:

Q1 transistor pnp 2SA1309 dung cap dong cho cudn day relay RLOI1,
relay nay dit trén chan C cua Q1, no’dong md tiép diém la’kim K1. Khi Q1
dan dién, no’se"cap dong cho relay dé dong tiép diém la’kim K1. Diode D7
dung dap bién dién ap nghich, R5 va'Led D6 la'mach chi thj trang thai cua
relay.

Q2, Q3 dung cap dong cho Q1 theo mach dinh thoi C3, R7, RS. Trong
mach: Q3 dung cap dong IB cho Q1, R5 la'dién tr@ dinh dohg chan E va'R4
dung han dong chan B cho Q1. Pién trd R3 dung ting don 6n dinh nhiét cho
Q3, voi R2 la'dién trd dinh dong chian C cho Q2. Tu C2 dung dé loc nhiéu
trén chan B cua Q2.

Khi ta nhan nut S1, tu C3 cho nap didy muc dién ngudn, luc nay Q2, Q3
dan dién, Q3 dan lam cho Q1 bao hoa va'relay duQc cap dong no’se”dong tiép
diém la’kim K1.

Lu¢ nay ta bo nuf nhah S1 ra, mu¢ dién ap duong trén tu C3 se’tiép tuc
lam cho ca¢ transistor Q1, Q2, Q3 dan dién, tiép diém K1 van & trang thai
donhg. Phai cho'dén khi tu C3 xa gan héf dién, lu¢ nay Q2, Q3 sevao trang
thai tif, no’lam cho Q3 ngung dan, relay khong dugc cap dong, nha tiép kiém
K1, mach vao trang thai tif. Trong mach gin thém nuf nhah S2 la'dé khi nhah
vao nuf S2 selam tat mach tuc thi.

2.4. SU dung cic phdn mém chuyén dung d€ ki€m tra stta chira
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PSpice la'mot phan mém dung chay mod phong ca¢ sO dd mach dién.
Truoc hét Ta hay ve'mdt mach dién vOi cac ky hiéu 14y trong cac thU vién
cua PSpice, sau khi dit xong ca¢ tri s6'cho cac thanh phan linh kién cua so do°
mach, Ta se’cho chay trihh PSpice dé khao sat:

biéu kién phan cuc cua mach. O diy PSpice se’tihh dién ap trén cac
ducohg mach, tihh ra cuohg do dong dién chay vao chay ra trén ca¢ chan cua
cac linh kién va'tihh cong suaf ton hao trén cac¢ thanh phan linh kién cua mach

Cho thay ca¢ mut ap hay dong dién biéh ddi trén mach theo truc thoi
gian, khi Ta cho kich thich mach vOi cac dang nguon tin hiéu co’bién do thay
ddi. Cho thay dap uhg bién dd cua mach theo truc tan s, khi Ta cho kich
thich mach vOi ca¢ dang ngudn co'tan so6 thay doi.

Sau day la'mét thi'du co ban:

2.4.1 Vi du 1: Khao saf hoat dong cua mot tahg khuéch dai don gian
Cong viéc se’gdm co’cac bUo¢ sau:

Buoc 1: Ve'sO do mach dién voi trinh Capture CIS.

Truo¢ hét hay kich chudt md trinh Capture CIS cua OrCAD dung ve~
cac mach dién nguyén ly. Sau khi 14y ca¢ ky hiéu co’trong ca¢ thu' vién cua
PSpice, tave xong mot s@ d6 mach dién nhu hinh sau:

Pay la'mach khuéch dai dung mot transistor, vOi dién tré R1 cap ap
phan cuc cho chan B, dién trd R2 dung dinh mu¢ ap cho chan C va'cung la’
dién trd 14§ tih hiéu ra trén chan C, trén chin E tadit dién trd R3 dé dinh
dong va'lay tih hiéu hoi tiép nghich stfa meo.

Khi ve hinh nay, taf ca ca¢ ky hiéu Ta déu phai 14y trong ca¢ thu
vién cua PSpice, vi'chi trong ca¢ thu vién nay, ca¢ ky hiéu linh kién moi co’
liét ké cac thong s6'dung cho cong viéc thiét k& mach. Khi chay PSpice, trinh
md phong se’1ay cac thdng s6'nay dé tihh ra ca¢ kéf qua. Vay néd Ta 1ay ky’
hiéu trong ca¢ thu vién kha¢, hay ky 'hiéu do Ta tU tao ra, no'von chi la'mot
hinh ve'ma’thdi, lu¢ do 'trinh PSpice se™bao 161.
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R1 f

1Meg Chon déu hiéu
' Q1 dwdng masse co dau 0

khong ghila 1 M N B -
BE Khi v& so @ mach dién, Ban chd y:

R3 g @Hinh vé phai khdng sai
100 @Hinh vé phai rd va dep

Piac biét ddu duiding masse, phai c6 56 0

Trong mach: R1 |3 dién tr& cp dong phén cuc cho chén B, R2 la dién tré dinh mirc
ap cho chan Cva R3 13 dién tror 8y tin higu hdi tiép nghich trén chan E.

Cha y: tri dién tre Ién 1M Ban phai ghi 1a 1Meg méi hop |é

Buoc 2: Lién thong vOi trinh PSpice

Sau khi da”ve xong mot sO do' mach dién hQp 1€ trén trang ve cua
Capture CIS cua OrCAD, Ta se’cho lién thong vOi trinh PSpice dé dung phan
mém nay thiéf ké; tinh toah ca¢ thong s6'van hanh cua mach. Qua ca¢ kéf qua
Ta co’thé biéf dugc trang thai lam viéc cua mach, tu'do’chon tiép qua cac
buoc khac. Thao tac va0i trinh PSpice dug@c thuc hién trén thanh cong cu nhu
cac hinh sau:

(1) Kich vao tiéu hinh nay dé lién thong voi trinh PSpice

SCHEMATIC1-DA-HAI-NANG-£ v | b (| ©lesll @l vl 1o |wl

Lién thong vai trinh PSpice
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Ta hdy kich vao tiéu hihh nay se’bung ra mot cUa s, & diy ta se dit
tén tuy y'dé PSpice luu giu"ca¢ kéf qua phan tich vao tén nay.
(2) Dit tén dé cat giu"cac két qua phan tich.

: —_

_ Dat tén file dé lweu két qua phén tich

Mame: ‘
Create

Ida—h ai-hang-ap|

I} Cancel |

Inherit From:

Ir'II:II"IE bl |

Foot Schematic: SCHERMATIC

L™ A

Trong 6 Name: Ta dét tén tuy chon, thi’'du nhu: da-hai-nang-ap, dét tén
xong nhan nut Create la'xong
(3) Kich vao tiéu hihh nay dé chon kiéu phan tich

SCHEMATICI-dehanang-apz.v] 1 M B] 10| 2(@] ] {2 (]

M@ clra 56 chon kiéu phén tich

Trinh PSpice hay taf ca ca¢ phah mém mo phong kha¢ thuong chi lam
co’4 cong viéc chinh, do’la:
1. Tinh toan trang thai phan cuc tinh cho mach.
2. Khao saf mach hay dic tinh cua ca¢ linh kién vOi chu¢ niing quet DC.
3. Khao saf bién do cua mach theo truc thoi gian t
4. Khao saf bién do cua mach theo truc tan s6'f
(4) Chon kiéu phan tich la'Bias Point, xa¢ 1ap trang thai phan cuc tinh
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General Analysis |include Files | Libraries | Simulus | Options | Data Collecton | Probe Window|

Bias Point L3 [ Include detailed bias point infarmation for nonlinear controlled
Time Domain | Trangignt) sources and sericonduciors ((OF)

DC Sweep

AC Sweep/Noise [ Pedom Sensitivity analysis [ SENS)

| Temperature (Swe

|3ave Bias Poinl i ;
|Load Bias Point [ Calculate smalsignal DC gain ( TF)

Chon ki phan tich, xac lip trang théiphéncye |

femial ’
[ ArEe
LR LR LS el ESLITE I

0K Cancel Apply Help

Trong cUa sd nay Ta chon kiéu phan tich mach:
1. Chon Bias Point dé tihh toan trang thai phan cUc cho mach.
2. Chon DC Sweep dung dé khao saf mach bing ky thuat quet
3. Chon Time Domain dung dé xem bién do thay ddi theo truc thoi gian t
4. Chon AC Sweep dung dé xem bién do thay doi theo truc tan sd'f
Thong thuong khi thiéf ké mdt mach dién, Ta nén lam theo trinh ty sau:

* PAu tién ve ca¢ thahh phan linh kién cua mach co’lién quan dén diéu
kién phan cUc cua mach, trong phin cuc DC caé tu dién xem nhu laim hé
mach cac cudon day xem nhU lam ngan mach, luc¢ tim phan cuc DC, Ta khong
can chu’y’dén vai tro'cua ca¢ tu dién va'cac cudn cam.

* Tiép theo Ta cho chay PSpice v0i kiéu chon la'Bias Point, két qua
phan tich, Ta se’comuUt ap trén ca¢ duohg mach, cuohg dd dong dién chay
qua cac linh kién va'cong suaf tdn hao trén cac linh kién cua mach dién. Néa
diéu kién phan cuc chua dung, Ta sUa ddi, nhu cho thay ddi tri s6’cua dién
trd, thay doi kiu mach... cho déh khi 14§ dugc phan cUc moi chuyén qua caé
buoc khac.
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* Khi da"lay dung diéu kién phan cuc rdi, Ta 14y nguon tin hiéu cho
kich thich mach va'xem ca¢ biéh ddi trén mach theo truc thoi gian, lu¢ nay Ta
chon kiéu phan tich la'Time Domain.

* Khi mach da"lam viéc t6f vOi nguon tin hiéu ma Ta dua vao kich
thich mach, bay gio'Ta chuyén qua khao saf mach vOi ngu6n tih hiéu ma'tan
s0’cua no’thay dbi dé khao saf mach lam viéc trong mot day tan rong, Ta
chon kiéu phan tich la'AC Sweep.

(5) Cho chay PSpice dé phan tich mach

SCHEMATIC-de-harnang-ap: ¥ @

(ho chay trion Ppic

Sau khi da”khai bab xong kiéu phéan tich, Ta kich vao tiéu hinh
nay, xem hinh trén, dé chay trinh PSpice. Néi mdi viéc déu binh thuchg, hgp
18 Ta se’co’kéf qua con néli nhu mach co’dinh 161 thi ‘trinh PSpice se’cho hién
ra mOt vin ban noi romach dang bi 161 gi, lu¢ do'Ta sesUa 161 va'cho phan
tich lai.

Buo¢ 3: Xem kéf qua va'hiéu chinh diéu kién phan cuc.
Dé biéf muc ap co’trén ca¢ duohg mach, Ta kich vao tiéu hinh co’chu™V.
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SCHEMATIC1-da-hainang-apz = | 13| 1| B |B| 2l95]42] @] [l L |5 | w] ]

t

PXoll0)Y] V& xem dién ap trén

: cac dwong mach
R2 é ——V1
10K ==
4.074V o oo
' "D
R1
1Meg

Q1
B, Q25C1815

R3§

100

756.7mV

Kéf qua phan tich caa PSpice cho thay, voi mu¢ ap ngudn nudi la'9V
DC, mut¢ ap trén chan C la'khoang 4V, ndm khoang giua mu¢ ngudn nudi la’
dugc, mu¢ ap trén chan B 1a'0.77V la'dugc, vi'rao ap cua mdi ndi B-E da’la’
0.6V. Nét Ta mudh giam muUc ap trén chan C xudhg mot chuf, Ta co'thé ting
tri cua R2, hay giam tri cua R1. O ddy vai tro'cua R3 if co’anh hudng dén
trang thai phan cUc cua mach.

Chuyén qua xem cUohg do dong dién chay vao ra trén ca¢ chan cua ca¢
linh kién

Kéf qua phan tich cho thay, dong chay ra trén chin B la'’khoang 3uA va'
dong chay ra trén chin C cua transistor la'489uA, va'dong chay vao trén chin
E la'tdng cua hai dong nay cong lai. Néi muon biéf hé s6'khuéch dai dong
tinh cua transistor, Ta 14y dong IC chia cho dong IB. VOi mach khuéch dai
lam viéc vOi bién dd tihh hiéu nhd, dong lam viéc IC cua transistor 14§
khoang nUta mili-amp la'dugc. Dong IC 14 10h d0 1Qi 10h nhUng muU¢ tiéhg
on cung 10, 14y dong IC nhd, mach hoat dong raf ém, if nhiéu 6n nhung cho
d6 1Gi nho.
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SCHEMATIC-ds-hainang-apz =] 10| E| 0 || 200 2)8] 2| x |5 fw o]

¢

Mé xem cong sudt ton

+ .

R? —\/1 hao trén cac linh kién

10K = PR igv

1 0
R1

Meg = (RO Q1

Q25C1815

;I\/ 1.972mW

1%%

0

K&t qua phan tich trén cho thay cong suaf ton hao trén cac linh kién. TU"
cac con sd nay, ta se biét cach chon cong suat chiu nong cho cac linh kién.
Mach cho thay, ta dung ca¢ dién trG co’cong suéf chju nong khoang 1/8 Watt
la'qua’du roi.

Buoc 4: Khao saf mach vOi ngu6n tin hiéu dang Sin cotan s6'co dinh.

Sau khi 14§ duhg phan cuc, tachuyén qua khao saf mach G trang thai
dong, 14y ca¢ dang ngudn tin hiéu cho kich thich mach & ngd vao rdi xem sy
bién ddi cua cac thong s6 trong mach.

Buoc dau Ta vao kho 18y nguén VSIN va'cho ndi tin hiéu dang Sin
nay vao chin B cua transistor qua tu lién lac C1, tu C1 bif cau cho tih hiéu di
qua ma'khong lam sai phan cUc hién co’trén chin B cua transistor.
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Ta kich mG cla sd chon kiéu phan tich va'khai bao ca¢ thong s6 phan
tich:

| SCHEMATIC1-da-hai-nang-ap = | 3| |5

LS R Siat caving data afler [0 saconds
|0C Sweep . - Sl
A‘:mmlaﬂ ' ',_I-III S
Bias Point

..Tl =N |lII At

" Load Bias Paoint

’I'Imei!immln', dé xemwhlﬁl doi clia
dién dp theo tryc thif giant,

V0i nguon tin hiéu Sin co’tan s6la’ 1 KHz, chu ky tin hiéu se’la’ 1ms, Ta
chon 6 Run to time la'4ms né€h Ta muo6n xem 4 chu ky tin hiéu hién trén man
hinh, Ta chon 10ms nétt Ta muoén cho hién 10 chu ky tin hiéu trén man hinh.

O 6 Start saving data after chon 0, co’nghia Ta mudh xem kéf qua tu'vi
tri’kh@i dau, nél Ta chon Ims, trinh PSpice se’bo qua phah 1ms khong cho
hién ra trén d6 thi bién-thai.

O 6 Maximun Step Size chon 0.01ms, y Ta mu6h trong 1ms PSpice se”
tinh 100 diém, vy vOi khai bado 4ms bén trén, trinh PSpice se’tihh 400 diém
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dé cho ve'ra d6'thi bién-thdi. Khai bad nay qua’if hinh ve'ra sethd, khai bao
nay qua'nhiéu, vugt kha ning phan tich cua PSpice, PSpice sebao 16i.

=] e | o ] O] e ] 1 S o

U

Chay PSpice, va xem kit qua
phan tich trén ¢ thi bigm - thérd

L -
R2 == ' |
WK 3= c2 T o
1 0wF
—— — a
Rl o=
(=] -1 ? (=1
10uf | azscieas i
| il - ] MNga ra
Win 1 = R4
WOFF = O iy > ik
WAMPL = 10 "-/,__‘_:»'

Ngé Va0 R3
| 100

| |
' =0 0 =0

Vao ther vign |3y ngudn
tin higu dang Sin, khai
bédo cic thong 55 cla
ngudn, Cho ngudn nay
kich thich mach d& xem
tin hiéu nga vao va nga ra

FREQ = 1khE

[0~ =tz « @

= HaaEy
Bau

3|

. LAy

; 1 8ml

auy

I|!‘3‘aﬂ~,®¢$  fer ¢ B b5 %% 88 o of i;-‘:.’-if'itf

M ..... L= HH
|[BiEite Edit View Simulation Trace Plot '
ETgols Window Help BR ] | |

et | =2 e | SCHEMATIC

B da-hai-na..

Fo Time= 4.000E-03

(100 HNNENEEE BRE

Sau khi phan tich xong, trinh PSpice cho hién kéf qua trén d6'thi bién-thoi.

Tu’do thi nay Ta biét gi:

Ta thay tih hiéu vao trén chan B va'lay ra trén chan C co’tihh dao pha. Khi
mu¢ volt trén chan B ting 1&én thi'mu¢ volt trén chan C se”giam xudng va'

nguac lai.

Tin hi€u ngd vao la’dang Sin, tin hiéu ngd ra cung dang Sin, mach khuéch dai

khong lam meo tin hi¢u.

Ta 1ay bién d0 tih hi€u ngd ra chia cho bién dd tin hiéu ngd vao se’tinh dugc
dd 191 cua mach khuéch dai. Mach khuéch dai nay cho d6 10i gan 40 lan.
Dé thay ro’hon mot 1ah nu?a ta dah vao dy hinh tih hiéu ngd vao va'ngd ra.
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SR -

Pay la'mach khuéch dai lam viéc vOi tih hiéu bién nhd. Vay nél ta dua bién
dd tih hiéu 10h vao thi'se x4y ra chuyén gi?

RZ ﬂ__‘Lﬂ
S it

10K c2
10uF
A} =0
R1
1Meg 21
1I3uF %, Q2SC1815
2N Xem tin hiéu
Vin R4 nNgara
VOFF = OV 10k
FREQ = 1KHz Nga vio s
‘-.FAHF‘L 200mv 100
- 0 '

Tang bién dr;: tin
hiéu nga vao

Ta tang bién do tin hiéu tu”10mV 1én 200mV. Ta xem hinh, trong khai bao
ngudn: Voffset 1a'0V, tan s6'lam viéc Freq la'1KHz va'bién do tin hiéu Vamp
1la200mV.
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- EE
B File Edit View Simulation Trace Plot Tools Window Help B = | & | X
la~ s & | 202 |([ScrEMATICdachar- || P
@ @Q MixseE k2w s of | [ W # 4 75 a2 b
® P —

i Tin higu nga ra |
= gk
& il
(=]

#

nga ra bi méo
z0ny— i
wpd
i e s vio f
-ZaOnY——
is
a Y{C1:=)
] B da-hai—na...J
|For Help, press F1 [Time= 4.000E-03 100% HNNNENEN 28
"

Kéf qua phan tich cho thay, bién do tih hiéu ngd ra da’bi med ning. Phan trén
va'phan duoi déu bi "cif ngon". Nguyén do la'mu¢ volt & ngd ra khi ting 1én
khong thé vUQt cao hOn mu¢ ngudn nudi (Iu¢ nay transistor G trang thai
ngUng dan) va'khi giam xudng khong dugc thap hon mu¢ ap chan B (lu¢ nay
transistor G trang thai ba0d hoa).
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’ R
i = | ) e
(B File Edit View Simulation Trace Plot Tools Window Help B8 == el
(B~ ES |2 B2 2 ||[SCHEMATIC!-dechar- || [ I |
1R @Q | B k%R 5 ok |||4 M 5 W /i 5
@
"1.'
| Xuat hign song hai |
= -
&
seLx> il
oy -
308mU -
200my
100nY
Tin hiéu nga vao dang Sin, trén ﬁ thi Fourier chi hién mot vach tai tn 58 1KHz
BHz 18KHzZ 2BEHzZ JBKHZ LAKHZ LBAKHz GBKHzZ THEHz
a UW{C1z=)
Fred eney
. B da~hai-na._.|
[for Help, press F1 Time= 4.000E-03 100% HNNNENEN 38
L A

D¢ khao saf tin hiéu taco'thé chuyén qua dung d6'thi phd tan, dung phan
tich Fourier, tathdy mot tih hiéu thuan Sin se’chi hién mot vach trén do'thi phd
tan, vOi cac tin hiéu phi Sin, phan tich chudi Fourier se”cho thay no’la'su két
hQp cua nhiéu thanh phan tih hiéu Sin co’tan s6'la'bdi cua tan s6'cO ban, luc
do’trén dd'thi phd tAh ngoai mot vach chihh con xuaf hién nhiél vach phu
khac, tanoi do’la'ca¢ song hai cua tin hiéu phi Sin. Vdy mot tih hiéu thuan Sin
se’khong co’hai, mot tin hi€u phi Sin, nhU song vudng sephat sinh nhiéu sonhg
hai. NgU0i ta goi tin hiéu song vudng la'song da hai.

Buot¢ 5: Khao saf mach vOi ngudn tin hiéu Sin co’bién do cd’'dinh.
Bay gio'khao saf mach vOi ngudn tin hiéu dang Sin co’bién do khong d6i voi
tan s0'thay ddi. Tavao kho 14§ nguon tin hiéu VAC, cho mu¢ ngudn la'1V
dé déphan tich do'thi. Ta xem hinh.
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. n ™ n e m = 1
blfﬁn dd kl:ong doi, tan e = i
58 thay doi 10uF EE
{] 0
R
c1 1Meg o1
1uF OZSCAB15
" <
Win Fid
1Wac 10k
e =
100
o o 1]

Cho m@ cUa s chon kiéu phan tich: Ta chon muc AC Sweep va'khai

bao cac thong s6 phan tich.

[SCHEMATICIda-hainang-apz = 1| 0 |58 (20l 2] @] |l im | w2

t

M& cira s chon kiéu phéan tich

General Analysis |Include Files | Libraries | Stimulus | Options | Data Colleciion | Probe Window|

cong bién - tin

Jrai=y

/el

Analysis type: ~AC Swaep Type e — ]
AC Sweep/Moise ﬂ ihinear Frequency: E]l] 3|
Time Domain (Transient
DC Sweae [ 4 @ Loganthmic End Frequency:  [iMed]
Bias Point [Decade =] Points/Decade:  [101
|_Manta Carlo/Worst Case
[ IParameatric Swaep ~ Noise Analysis - L"“‘M..__.._.‘—-"‘
1 Temperature (Sweep) o
'Save Bias Point [~ Enabled 11l 103} e = |
[Load Bias Point . I S EUrzE I_ 'r{haE. bao cac thong
Chan kigu phan tich theo duing

I_ st phan tich

— OutputFilz Options

[~ Include detailed bias point information for nonlinear controlled
sources and semiconductors (OF)

o |

Cancel |

Help |

Trong 6 Start Frequency 14§ 10, co'nghia la'kh@i dau dung nguén tih
hiéu 10Hz. O End Frequency chon 1 Meg, tah sd'phén tich cao nhéf la' 1MHz.
Trong 6 Points/Decade chon 101, nghia Ia trong mot buoc 10, tayéu cau
PSpice tihh 101 diém. Buo¢ 10 la'tu"10Hz déh 100Hz, tu’100Hz déh 1KHz...
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Sau khi chay trinh PSpice, chung at co’kéf qua hién trén do'thi bién-
tan. ta xem hinh

r =E~)

== 01 P 2 P W e D A

BFile Edit View Simulation Trace Plot
" | Tools Window Help M - |le x|
Cho chay trinh PSpice :] *SEHS - EREE '|SCHEMATI:1-HI:.

d& phén tich mach

|22 @Q mExE HER - K F]

% 3 Ly, |
0 T T
10uf It
l—j—:l?-— 0
Ri < ‘
€1 dleg < ]
10uF | azseies x;
| i L Nga ra
Vi | - Ré
Vac ’D = 1k
dey T T
toe o Ngdvio @3
1005
— J.— i |
1] 0 0

Trén d6 thj cho thay quan hé gilra cac mirc
volt nga vao va nga ra trén ddy tan tlr 10Hz

B {11171\ CONg O Nga vao

gL L

dén 1MHz. Lép ti 58 gilta bién db gilra nga 100Hz 10KHz 1. 0Kz |
ra trén ngd vio, ching ta sé biét duoc do o U(l1:-) « U(RY

Frequency

lgii cia mach & nhimg tan s xdc dinh

B da-hai-na...l
IFor HeFreq = LO0DE+06 | 100% I“l.“l'_! A

D6 thi cho thay: Duohg cong ngd ra thing déu va'd bién do 32. Diéu
nay co'nghia la'mach khuéch dai cho d6 10n 32 lan trong day tan tin hiéu tu
10Hz dén 1MHz.

Sau diy tathU* xem nhufg thanh phah nao se”anh hudng déh duochg
cong bién-tan.

* KhGi dau thém tu tao ta¢ dung hoi tiép nghich, 13y tih hiéu ngd ra trén
chan C tra vé'ngd vao trén chan B. Tu C3 co'tri 1a'120pF.
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Ding ty hdi tiép d& giam

bién vlng tan s& caoc I
R2 < /1
10K = cz2 = oV
10ufF :
Bt vao ngudn Sin cd 7—&% - — =)
bign d¢& khdng d6i, tin = cC3 o
s& thay dai RA1 ”_:‘; __| I__.
I 10uF | S 2PE azscists Sy
7 4 |+— ——————] L nga ra
=
Vin i = R4
Vac T @V | = 1ok
ovdec M ;, MNga vao .<:
T =
100 7
= -0 =i

Sau khi chay trinh PSpice v0i kiéu phén tich AC Sweep, taco kéf qua
nhU hinh sau:

Ja L= | S [
;EEiIe Edit View Simulation Trace Plot Tools Window Help BS = = I X I
la~ =t & ' |4 B = |[SCHEMATICT-de-hai- | T
[ @ @a |[ise S k2% 8 of |48 5 vt 2 n i 2
2 S S S DU S DO I O tu € 1am
: : ; giam bién viing tin sd cao
& ll Dudng cong bién tén nga ra i .
|
=]
sy
10Hz 108Hz 1. 8KHZ 18KHz 108KHz 1. @MHZ
s U{C1:z-) U{R4:2)
Freguency
B da-hai-na...l
|For Help, press F1 [Freq = 1.000E+06 [100% HENENEEN M98
. —

buong cong cho thay, & vung tan so6 thap, ta¢c dung hdi tiép nghich
khong dahg ké'vi'tri cua tu C3 nho 120pF, nén duong cong bién tan trong
vung nay khong co’thay ddi. Nhung khi tan sd’cua ngudn ting cao thi'tac
dung hoi tiép nghich dahg k&, bién do tih hiéu ¢ vung tah sd6 cao bi giam
xudhg. Do vy tabiéf né mudh giam bién tih hiéu vung tan cao thi'dung cac
tu nho tao hdi tiép nghich trén chan C vé'B.
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Bay gio'th( xem ta¢ dung cua cac tu lién lac co’tri s6 nho. Tadung tu
lién lac C1, C2 co'tri 1uF

Mach diing cac
ty lién lac nho
R2 L:V1
Mach diing cac e
tu lién lac nho 10K Ei:lEF sl v
u
Ditvao ngudn Sin c6 - & ¢||__ ?0
bién dd khang doi, tan C3
s6) thay dédi R1 }_.
Meg Q1
(13;,',: 120pF| Q2sc1815 \”

\ If —-| h—* l l ’/ nga ra
¥
Vin § R4
1Vac \ 10k
Mga vao

0Vdc B R3

il

bl

3
L

Két qua phan tich cho thay, khi dung ca¢ tu lién lac nho, tin hiéu &
vung tan s0'thap bi giam bién. Diél nay d&hiéu, vi'dung khang XC cua cac tu
dién co’sU¢ can dong 10h doi voi cac tih hiéu co tan s6thap, no’can manh cac
tin hiéu vao ra mach khuéch dai, nén két qua bién do vung tan thap bi giam.
Tathuohg noi, nél dung ca¢ tu lién lac nho se”lam maf tih hiéu vung tan
thap.
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‘Eﬂle Edit View Simulation Irace Plot Tools Window Help B = I [} | X |
I;] A= = = e e I|SCHEMATIC‘I—da—hai—;| b | m |
[@a@Q |ikse B k28 of | [ K0 F W o 068 2|
= Giam bign do | . | [ N i bién do
= tu lién lac nhé Mt hoi tép
it -
5

101z 108Hz 1.0KHz 100KHz 1. BHHz

o U(C1:-) « U(R4:2
Frequenct
"B da-haina.. I

For Help, press F1 Freg = 1.000E+06 '100% HENNNNEN 38

Th& xem vai tro'cua ca¢ cudn diy trong ca¢c mach khuéch dai. Gin
cudn cam L trén chan C, ta dugc gi?

Diing cudn cam dé ‘2
tang bién ving tin cao
L1
100mH
1
R2 '
10K Cc2 ¥ 9V
10uF
Al =0
4 Cc3 o
C1  1Meg Q1 N\
10uF 120pF | Q2sc1815 e
e
= . - e Nga ra
Vin R4
1Vac () 10k
N S
0Vdc 2/ Ngévao R3 §
100
-0 -0 -0
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Ta biéf cudn diy co’cam khang XL ting theo tah sd, tah sd’cang cao,
cam khang cang 100. Kéf qua phan tich cho thay: VOi cudn diy dit trén chan
C, bién dd tih hiéu vuhg tan cao ting manh tao ra dinh, do do’cudn diy nay
quen goi la'peak coil.

e EET™x™
!l B File Edit View Simulation Trace Plot Tools Window Help E% _|l&e | x|
| A 22 & | p B | E|5CHEMATIC]-dE-haL— I b | m
laa@aa |mikses |k B of |7 £ u a2 |
:ﬂ . :
e | Dung cudn cam dé |
[ néng bién ving tan cao
@
ia
i
I LIS ' r 1
18HzZ THHHZ [ - 100KHz 1.8MHzZ
o U(C1:-) « U(R: R i
100
j L i -
= da*haiﬂa...l =0 0 =0
\For Help, press F1 [Freq = 1.000e+06 | 100% HANANENN 228

2.4.2 Khao sat mach dao dOng da hai

Dung dao dong da hai tao xung dung cudn cam L tao mach ning ap
DC.

Dao dong da hai la'gi?

Dao dong la'chi loai mach dién, khi duQc cap ngudn no’tU phaf ra tin
hi¢u. Pa hai la’y noi taco’tin hiéu dang phi Sin, nhU song tam giac, sohg
nhon, song vudng..., loai tin hiéu nay co'nhiéu song hai (co’thé xem ca¢ song
hai trén do'thi pho tan cua PSpice). VAy, ca¢ mach dién tU tao ra tin hiéu dang
phi Sin quen goi la'mach dao dong da hai.
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Trong bai nay tadung 2 transistor rap thanh mach dao ddng da hai tao ra tin
hi€éu dang xung vudng, cac tin hi¢u I1ay ra trén cac chan C.

Mach dao déng da hai dung dé
tao xung cap cho mach nang ép

R1 é
1K C1

0.01uF

$— ]

R2 R3
33K 33K

Xem tin hiéu

_': trén chan C

IC =1V
Q2

Q1 Q2SC1815

&=y A25C1815
-0

Xem tin hiéu —_
trén chan B 0

Nguyén lylam viéc cua mach nhu sau: Binh thuGhg ca 2 transistor déu
cho phin cuUc @ trang thai bad hoa, khi bi ki¢ch thich, tuhg transistor se’14an
1ugt tam chuyén vao trang thai ngUng dan, va'khi transistor tU'ngung dan trg
lai bad hoa thi'lai diy transistor kia vao trang thai ngUng dan
Sau khi dung PSpice phan tich mach, taco'két qua nhU hinh sau:

Khi muU¢ ap trén chan B bj ghim & mu¢ 0.7V thi transistor & thoi ky'
bad hoa, lu¢ nay mu¢ ap trén chan C xudng thap va'khi chan B bj tu C diy
xudhg muU¢ volt raf Am thi'transistor bi ddy vao ngung dah, mu¢ ap trén chan
C ting 1én bing mu¢ ngudn, nhung do phai chG'tu nap nén mu¢ ap trén chan
C 1én khong thing,, diéll nay lam cho do dOc 1én khong thing. Lu¢ nay tu C
trén chan B se”xa dién, hinh vecho thay duong cong xa dién, va'khi tu C xa
héf dién chuyén qua nap dién, khi 1én déh 0.7V thi'bi mdéi B-E ghim ap va'
transistor lai chuyén vao trang thai bad hoa...SU nap xa cua 2 tu dién se’lan
1UQt lam cho 2 transistor 1an 1UQt ngung dan rdi bao hoa va'taco xung vudng
trén 2 chan C cua 2 transistor.

Khi dung xung dé kich thich ca¢ cudn cam L phaf ra dién ap Uhg tacan
co’xung vOi ba'1én va'bo'xudhg phai thing. Vay co’cach stta do dOc 1én cua
xung nay khong?
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;!g | —= | =] %J
[ | B8 File Edit View Simulation Irace Plot Tools Window Help BS lrer | e |l
| S~ e EH S | & == & | = o= [ScrEmaTicT-aahai- | > 1

[ = & o [ s v B [ 1= 25 /8 - oF |05 32 o ok 7 s am o |

B déc 1En khéng thang

Il B5 doc xudng thing cE] o

" B¥ da-haina...

|[For Help, press F1 |Time= 2.000E-03 100  ANNEEEEN FE

Stta do dOc 1én cua mét xung vudng

Qua phan tich, tabiéf khi transistor Q2 chuyén vao ngung dah, mu¢ ap
trén chan C cua Q2 se’phai ting Ién bihg mut¢ ngudn, nhung do tu C2 phai
nap lai dién nén khiéh cho do dOc Ién cia xung khong thing, viy dé trahh anh
hudng cua tu C2 nap dién laim cho dd dOc 1&én khong thing, tacho tu C2 nap
lai di€n qua R5 va'cach ly muc ap trén chan C vOi tu C2 qua diode D1, diéu
nay se’lam cho do dOc 1én rif thing. Ta thay kéf qua qua do6'thi bién-thoi cua
PSpice.

Mach sira d6 doc 1én

R1 é R2 R3 R5 é R4 e
1K C1 33K 33K 1K 1K B
0.01uF oV
+— e
e C2 D1 —
Qf 0.01uF  D1N4149 0
Q2S5C1815 Xem tin hiéu
} "\ trén chén C
Xem tin hiéu N Q2
trén chan B Q25C1815
?U Mach dao déng da hai dung dé ?U

tao xung cdp cho mach nang ap
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Kéf qua phan tich cua PSpice cho thay ta dung mach R5, D1 da"tao
dugc dd doc 1én dudc cai thién, dd dOc 1én raf thing.

r BEE—==)
|ﬂF1Ie Edit View 5|mulat|on Trace Plot Tools Window Help - = | [ | X I
i = - m-“‘ ﬁ L;a =4 ' | A i‘-‘- ' ‘_" |SCHEMATICI da-hai- | T

1 8. 4ms
a W{2:h)

‘. & da-haina..

' [For Help, press F1_ ~ Time= 2000603 | 100% MENNEEEN !
L

Dunhg cudn cam dé ning ap

Tabiét khi dung xung vudng cho kich thich cudn day L, qua’trinh se’co”
2 giai doan:

(1) Giai doan bOm dong vao cudn day, luc nay cudn day L se"tao ra
dong dién Uhg co’chiéu chong lai dong dién chay vao cudn day. Ta noi day la’
giai doan nap di€n nang vao cudn day. Cudn diy se chua dién ning dUoi
dang mot tu'truong.

(2) Giai doan xa dién, khi cif dong nap vao cudn diy L, lugng dién
ning tich chui trong cudn diy L se”hoan tra lai mach dién duoi dang xung
ung, do bién do muc xung Ung tuy thudc vao thoi gian ngat mach dt, thoi
gian ngat mach dt cang ngan, cang nhanh thi bién d§ xung ung se'rat cao.
Tadung dic tihh nay cua cudn day L dé tao mu¢ volt cao cho mach ning ap.
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4
1 R1 1 i T 1
J_— < 1K <R2 R3 = <Rs < R4 L1 k
TVl < C1 a3 33K 3 = 1K = 1K 100mH ) | piode nén dong
v 0.01uF Cudn cam 2 | -
1 " D1N400T
= IC =1V c2 D1 "

0 . 001uF D1N4140| | R6 -
J S/ | | xam
~ L : c3
WA T uFE R7

=] —l— _L}.
a1 Q2 Q3 Tu loc = 10K

| azscets Q2sc1815 _|  Q25c1815 | B ol
Mach dao dong da hai Mach thic Dién trer tai

Trong mach, tadung xung ra trén chan C cua Q2, qua R6, dé dong mé
transistor Q3. O day transistor Q3 lam viéc nhU mot khoa dién dohg mé
nhanh.

Khi Q3 bad hoa, no’sebom dong vao cudn cam L1. Lu¢ nay cudn diy
L G thoi ky 'nap dién ning. MU¢ volt trén chan C cua Q3 xudhg gan bing OV.

Khi Q3 ngUng dan, no cif nhanh dong chay qua cudn diy L, cudn day
se” chuyén qua thoi ky'hoan tra dién ning, no phaf ra dién ap Uhg bién
cao trén chan C cua Q3. Bién cua xung nay se’cong thém vOi mu¢ ap Vcc cua
ngudn nudi, qua diode D2 cho nap dién vao tu loc C3, trén tu C3 tase”lay
dugc mu¢ ap DC cao. Trong mach tadung dién tr@ tai R7 dé lam tai, voi R7
tase dat dUGQc sU can bing dién ning cua mach.

Pé hiéu dugc mach lam viéc ra sao, tadung PSpice dé phan tich mach,
kéf qua phan tich nhu hinh sau:

== [ [ [
|| Eile Edit View Simulation Trace Plot Tools Window Help BR _ | = | > |
&~ | =t = <= | v Bn i | = e ||| [FSCREMATICT -dachar || ST

[& @ @ o |05 ee B [ 2% 88 > oF |||[K 30 o8 % 51 5 48 oF |

j Budng cong ndng ap

xem trén tu loc, wai
dign trd& tai 1a 10K

‘_E dafhaifna.._l
For Help, press F1 [Time= .01 [100% HANENEEEEN FFE
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Do thi trén cho thay, trong thoi gian 1ms dau tién, dién ap trén tu C3
dugc cho nap dong, muUc ap trén tu C3 tang 1&€n dén 110V, sau do’bién dd
giam dan xudhg do sU xa dién qua dién trd tai R7 va'mu¢ ap ngd ra se on
dinh do sU can bing giUa qui trinh nap va'xa.

Co’cach nao tao ra mot mu¢ ap DC 6n dinh trén tu C3 khong? MU¢ ap
nay if phu thudc vao dién trd tai? Tase xef déh vah dé'nay trong mach ké’sau
day.

Dung hoi tiép dé xac dinh dién ap ngb ra.

Trong mach tadung duong hoi tiép voi diode Zener va'transistor Q4
cho taf xung theo muUc ap ngd ra, mach lam viéc nhU sau:

* « e . 1
L Im L. -
<K <p R < <R5 R4 L1
¢ O Ty ks < 1K 1K 100mH B
L ! Diode ndn dong
iF

Cudncam {4 pp

D1N4007
0 001F DIN4149| | Re

) w 11
2K |
:J l \—4L: M—f %?F ’I- < RT
af Q2 Q3 Tl ima
0 ol ~o

| Q2sc1815  Q2SC1815 | qescisis
Mach thuc Dién tré tai

"0 Mach dao ding da hal 0

M N )
Qscits 4 “’F};\f —

:0 Diing mach hoi tiép dé dinh &p ngé ra

Khi mu¢ ap trén tu C3 chua 1én du cao thi'diode zener D3 khong dan
dién, transistor Q4 con ngUng dan, va'mach phaf xung dohg md cap cho Q3
van hoat dong. Khi muc ap trén tu C3 1én cao hon muc 30V thi diode zener
D3 se"dan dién va'no’lam bao hoa Q4, Q4 bao hoa se’lam tat mach dao dong
va'ngung cap xung dohg m& cho Q3, vay tu C3 tam thoi khong dugc bom
dién nua. Nhung khi mu¢ ap trén tu C3 giam xudhg do cap dong cho tai, lu¢
nay muc ap xudng duoi muc 30V thi diode zener lai vao trang thai tat, khong
dan dién nua va transistor Q4 lai ngUng dan va'mach dao dong se’chay lai va’
lai cap dién cho tu C3. V0i cach hoat dong nhU vay, ta thay mUcC ap trén tu
C3 se"dugc giu™on dinh & mu¢ 30V. Ta xem do'thj cua PSpice sethay, muc
ap trén tu C3 qua c0 ché’lu¢ nap lu¢ xa da’dugc giu™on dinh & mue 30V.



104
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| | B Mach hoi tiép ||
- dinh ap ngara

| B da-hapna...l | [

|For Help, press F1 “Fime= .01 [100% HNNNNENN 28

Vi du 3: Rap mach nang dp dung IC555 va cuOn cdm L

Noi dén dao dong da hai, mach tao ra tin hiéu dang xung vudéng, tanghi”
ngay dén ic dinh thoi 555. Trong phan nay ta se rap mach nang ap dung ic
555 lam mach tao xung dong md, va'cho nang ap vOi cudn cam L dit trén
chan C cua mdt transistor dong m& nhanh va'sau cung cho 6n ap voi mach
hoi tiép diéu khién cho ta¢ dong vao chin 4, chan reset cua IC 555. Toan bd
déu cho chay mo phong voi trinh PSpice tim kéf luan

1. Chay mo phong PSpice trén mach dao dong voi IC 555.

RS9 é
e 2.2K I v
== = B

— D u1
5 4 8
o S555alt
— BESEF B Vce
-0 e
DISCHARGE
R10 g 3
15K OUTRPUT s
(o]
THRESHOLD
i 2 | TRIGGER ks
CONTROL GND -0
S 1 Nga ra:
cs ca * Khi chdn 3 & murc volt cao
e I2n gan bdng morc ngudn
in
%D: EII!\_; _T_ ol * Khi chan 2 xudng mdrc thap,
=0 = -0 bing OV
Mach dinh théri .
xac dinh tan s& xung Mach dao déng tao xung rap vdi ic 555

Mach dung IC 555 rap thanh mach dao ddng tao xung. Tan s 'xung 14y
theo tri cua R9, R10 va'tu C5. Xung ra trén chin s6'3 co’bG'1én va'ba'xudhg
raf t6f. D& hiéu nguyén ly van hanh cua mach dao dong voOi ic 555, Ta tim
xem lai cac bai trUoc.
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K&t qua phan tich cho thay:

* Khi mU¢ volt trén chan 2,6 giam xudéhg déh mu¢ 1/3 mu¢ ap ngudn
thi'ngd ra trén chan 3 bac nhanh 1én mU¢ ap cao, lu¢ nay chan 7 hd masse va’'
tao diéu kién cho tu C5 nap dién, dong nap qua dién trd R9, R10, va'mu¢ ap
trén chan 2,6 dang tang dan Ién.

* Khi muc ap trén chan 2, 6 ting 1én dén muc 2/3 muc ap ngudn thi’
ngd ra trén chin 3 se”giam nhanh xudhg mu¢ ap thap OV, lu¢ nay chan 7 cho
ndi masse va'tu C5 chuyén qua giai doan xa dién, dong xa qua R10 va'mu¢ ap
trén chan 2/ 6 dang giam dah xudng.

Qui trinh trén se’1ap di 14p lai va'trén chan s6°3 tase co 'xung vudng vOi
do doc 1én xudng raf thing va'trén chan 2, 6 taco'tih hiéu dang ring cua, Ta
xem do thi.

B rile Edit View Simulation Irace Plot Tgols Window Help BEf | s el
vy | @& 5 | < o ;lECHEMATIC‘I BEG | b |
|8 @Q [ se B | s 20 AP - of ||| 0K M0 3 b A8 5% g0 o 3 2
f=
&l
|
[
B xung xanh xem trén chan 3
B Xung do xem trén chdn 2, 6
S B.hns B.8ms = 1.6ms 2 . Bms
o U1 :z0UTPUT ) U{U1 :THRESHOLD}
Time
| B da-hai-na. I
|For Help, press F1 [Time= 2.000E-03 (100% HEENREER R

”

Tu'dd'thi trén, taco'thé noi dugc bién do cua tih hiéu, chu ky'cua tih
hiéu va'tihh ra tan sd’cua tih hiéu va'noi dugc dang sohg cua tih hiéu. Trong
thuc tién, Ta phai duhg déh may hién sohg moi co’'thé thay dugc cac tih hiéu
trén mach dién

2. Duhg cudn cam L tao ra xung Ung bién cao dé nang ap
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L 10mH i xung#ng bién cao
: W2 4 5 13 !
oy A55alt b i D2
s RESET VGG | ':;N‘mm
0 i ,
T DISCHARGE R | i |
i} Q3 1uF = 10K
THRESHCLD 5
| | 1 a2scists | - 1
"0 "0 -0
CONTROL GND e i
= Iy 10K DN 30V
' | = A ~
Co 4 a4 B L
- 1n
e 1 f T— | azscists
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Mach dinh tan

Trong mach nay tadung xung vudng ra trén chan 3 cua ic 555 lam xung
dohg m@ transistor Q3. Va'cung giai thi¢h tuong tu nhU ca¢ mach dién trén,
mdi khi transistor Q3 dan dién no’bOm dién ning vao cudn cam L1 va'moi
khi Q3 ngung dan, tu’cudn cam L1 se™bung ra" xung Uhg co’bién do raf cao,
tacho nih xung nay voi diode D2 va'cho nap dién vao tu on ap C3, lu¢ nay
trén tu C3 se"co'muc ap DC cao. Trong mach nay mUc ap ngd ra setU cin
bing theo diéu kién tai R7.

Sau khi chay trinh PSpice taco kéf qua nhu' do'thi sau: Ta thay muc ap
ngd ra tU cin bing & muc khoang 42V, va'mu¢ ap nay se“thay ddi theo tri
cua dién trQ tai.

[ dem [ | |
|ﬁ§i|e Edit View Simulation Irace Plot Tgols Window Help BR = | R
e~ st wa | o B i =0 2| [[scremaTICI 555 || b | m

| @a | mEoeE |28 o |7 %5 % g ant o2 2

Mirc ép nga ra ty can bang theo ta dién tré tai |

EITTIE]

L Chan 4 ndi lén

ra
2 2

— -
n
mu'c ap cao
F .
R0 u
£

LS

" B da-haina..

| [For Help, press F1 [Time= 04 (100 NNNNEEEN B2
L& J
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3. Duhg mach héi tiép dé 6n dinh mue ap DC trén ngo ra
Cau hoi: Co’cach nao dinh duQc trg¢ dugc muc ap ngd ra khong? Va’'
tao ra mU¢ ap 6n dinh if bj anh hudng theo tri s6 cua dién trd tai?
Cau tra loi: Co!
Ta se”dung mach hdi tiép, cho ta¢ dong vao chan s6'4 cua ic 555 dé giu™
cho dién ap ngd ra trén tu C3 14§ theo tri Vz cua diode zener. Nguyén ly diéu
khién nhu sau:

Chén 4 chju kifm sodt bér Q4
: , 1
RY é é?}? e Cudn cam tao
+ 22K E I e
L o 3! xung ing bién cao
=il 4 2 I} :
oy Shhatt L D2
a 2 DIN400T
== RESET  VCC , |
=] I Y R —
L DiSCHARGE i p l
EE § oUTPUT M —e & m
6 03 1UF I 10K
THRESHOLD
0 s =g
CONTROL GND na 03
: 1 ¥ 10K D1N30V
Y
s o4 4 W= :
001F T nT Q4 Mach diéu khién
=1y L Lol | 51815 iohmitcdanghra
0 #0 =) 0
Mach dinh tin

Khi mu¢ ap DC trén tu C3 con thap hon mu¢ ap Vz=30V cua diode
zener thi'D3 khong dan dién, vy Q4 tif va'chan 4 cua ic 555 cho @ mu¢ ap
cao va'ic 555 se"dao dong lién tuc phaf ra xung dohg m& mach, cudn day L se”
lién tuc boOm dién ning vao tu C3, muc volt DC trén tu C3 tang 1én cao.

Khi muc ap DC trén tu C3 1€n cao qua'muc ap 30V thi'diode zener D3
se"dan dién, no’lam cho Q4 bad hoa, chan 4 cua ic 555 se’bi dit & muc 0V,
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lu¢ nay ic 555 setam tif dao dong, cudn day L ngung bOm dién ning vao tuc
C3.

Do tu C3 lién tuc xa dong qua dién tr@ tai, nén mu¢ ap DC trén tu C3
se"giam dan xuodng, khi mu¢ ap trén tu C3 giam xudhg duoi muc 30V thi'
diode zener lai ngUng dah va'Q4 lai tif, chan 4 cua ic 555 lai cho 1én mu¢ ap
cao va'ic 555 lai dao dong trQ lai, va'nhU vy cudn day L1 lai cho bom dién
nang vao tu C3.

Qui trinh trén 1ap di 1ap lai va giu"cho muc ap DC ngd ra trén tu C3
dugc On dinh va'dinh truo¢ theo mut ap Vz cua diode zener.

Dung PSpice cho phan tich mach trén, tathdy duchg biéu diénh xem trén
chan 3 cua ic 555 da'noi 1én duhg nguyén ly hoat dong cua mach, duhg theo
nhUng gi'tada biéf.

e = () [
: B File Edit View Simulation Trace Plot Tgols Window Help BR _ | & | x|
la~ @t | B A (=2 | f S CHEMATICT-565 | b |

o a R e R
e T A R ?" el

[ea@a Mmses | kEe -

w ! oW i
o Mirc 4p nga ra ldy theo dién 4p cla diode Zener
= G .
@ Ll
ms = CFén 4 chiu digu e
23 = khidn béi Q4 * b
~ 4 5 =
?:{:
s
o U(D3:2)
| B da-hai-na... |
| |For Help, press F1 [Time= .04 (1002 HINNNREEE 8
L

Nhin vao duong biéu dién 14y trén chan s63 cua ic 555, Ta co’thé noi
dugc diéh tiéh cua mach theo truc thoi gian t, noi mot cach dinh luQng va’'
chinh xa¢, Vi'vdy dan dién tU nha'nghé 'raf thich dung PSpice dé tim hiéu cac
mach dién la, tru0¢ khi co’y dinh bo tiéh bo cong ra mua cac linh kién vé'dé
1dp rap cac loai mach dién nay.
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Bai tdp hudng dan thuc hanh mo phéng
Bai 1: Mach khuéch dai don

V2

Q1 .
Wde=—

o] Q2SC945
OVde=

_

S

Hay thi€t k& mach dién trén, sau d6 thi€t 1ap cdc thong sO V1 va V2
nhU sau:
Chon nguOn s cdp V1: Start value: 0V
End value: 1V
Increment: 0.01V
Chon nguOn th(f cdp V2: Start value: 0V
End value: 5V
Increment:  0.01V
Thiét 1ap Simulation settings nhU sau
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Simulation Settings - vu

Analysis type:
I O Sweep

=]

Options:

Primary Sweep
[[Secondary Sweep
OMarte Cardo/VWorst Case
[(1Parametric Sweep
[CTemperature {Sweep)
[[]5ave Bias Paoint

[JLoad Bias Point

General Analysis | Include Files I Libraries I Stimulus I Options I Data Collection I Probe Window I

— Sweep vanable
{* “oltage source
" Current zource
i Global parameter
" Model parameter
" Temperature

Farameter name:

Mame: I\-"2
b odel type: I - I
hodel name: I

— Sweep type

% Linear

End walue:
" Logarithmic IDecade TI

Start wvalle:

_—
-

|ncrement;

7 Walue lizt I

[ o< ]

soply |

Cancel I

Simulation Settings - vu

Analysis type:
I DC Sweep

=]

Options:

Secondary Sweep
[OMorte Cada/ Warst Case
[[Parametric Sweep
[JTemperature (Sweep)
[J5ave Bias Poirt

[JLoad Bias Pairt

Gereral Analysis | Include Files I Libraries I Stimulus I Options I Data Collection I Probe Window I

— Sweep vanable
& voltage source
" Current source
™ Global parameter
" Model parameter

™ Temperature

Farameter name:

M arne: I"»-"'I
b odel type: I - I
kadel name; I

— Sweep bype

% Linear

End walue:
™ Logarithmic IDecade vI

Start value:

e
—

|nerement;

7 Walue list I

Ok I Cancel Apphy Help

Nhan Play d€ mo6 phOng mach dién.
Dang séng c6 dugc sau khi md phdng nhuU sau (Hinh 5.24):
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1 SCHEMATICT -Q2SC945 - PSpice AMD. - [Q7SC945 [active)]
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=l Simudabon Frofie: SCHEMATICT DZSC54E o x|
2 Girwlslion mrnieg... .‘IE i
= Piglie: "SCHEMATIC)-025C345” [ C\Documents and Settngstwuhoang 4
Feading and chacking cicul g-jlﬂll =0 \_\:-‘_":1-.' 1 Erdm 1
Ciiciit tead i and ehecked, i s Stat = O VW2 & Erd=§
D0 Anayss

D Enalyss finchad
Snradlalion complaia

| » [ T rrsabais {walces f Dz |

Co\Dacume s and Sattingsivuho anagdbvil My Doouments| ORS00 5-FSpcaFle SCHEMATIC 1\ QRSB E 0250945, dat (actve)

V= 1or. _EREEEREREE QPR

TU menu Trace-> Add trace, nhap vao khung Trace Expression phUOng trinh
dudng tdi nhu sau: (5V-V_V2)/50  vdi tai c6 gia tri 50Q K&t qud md
phOng nhu sau
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Ba@a mFsB =5 of
100nA
gl
&
=
3]
1] :
i I, B .5y 5.0
v 1C(01)
B 0259 a.

yi --------------- Smulation Frafie: SCHEMATIC] DZ5CHE —mmre ==
A Simulation isning A

* Profile: "SCHEMATICT-RZ5C345” | CADocuments and Settings'ovuhaang i T ¥:

Reading and checking cilcut Sl al v e Endw

Citcuk read in ard checked, no ences Stat= 0 - End= 5

[ nalysie

O dnalysis frmshed

Simlation coemplte

|4 M| (ST Anlsie Kwalch  Davicas |
= e e T T N e - -

Bai 2: Mach khuéch dai cong suat

_ — Vi
s R1 12Vde J—_
R3 560 R
56k _
C1
s
Q1 | 100uF | o o
Q2SC4444
VOFF = 0V - R2
VAMPL = 0.5V R4 100k
FREQ = 1khz 50
R5
c3 150
—_Ezuu
=

Thiét k€ mach dién nhU trén, sau d6 thi€t 1ap Simulation settings nhU sau
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Simulation Settings - q2sc4444 E]

General Analysis | Configuration Files ] Options I Data Collection | Probe ‘Window |

Analysis bpe:
- ; Bun to birme: 10ms seconds [TSTOR)

Time Domain [Transient]
Dpkons: Start zaving data after: |_l] seconds
Tranzient options

B General Settings
|Monte Carlo/vw orst Case M aximum step size: |III.D1 ms seconds
Patametric Sweep

["]T emperature [Sweep]

" |Save Bias Point

“|Load Bias Point

[T Skip the initial transient bias point calculation [SKIPBP)

Output File Options. ..

0K | Cancel ‘ ‘ Help

Dang séng ¢6 dugc sau khi md phOng nhu sau (Hinh 5.28):

12 TimeDomain-q2sc4444 - PSpice AID - [g2sc4444 (active)]

FFle Edt Yew Smuaton Trace Plot Tools Window Help AR ___J ] ‘ Z<_‘
- sEHE : [ TmeDomanczsctidd [ )
R YQ MW E %o

18ms

] i q2scdddd [a.

[ Transient Anaksis frished P!
4 Simulation complete

¢ | > Analysis | Watch } Devices
For Help, prass F1 Tithem 01 100% [HEENERERER n—
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Bai 3: Mach dao dOng

Zik Lk, i il I

T
Y e aNdo T
ZUTH 11 11 1 H SUT:
I I
uF uF
—_—
J | oz
o cMede dATTE
iMeza A TTH

Thiét k€ mach dién dao ddng nhu trén, sau d6 thi€t 1ap thong sO
Mo phOng nhu sau (Hinh 5.30):

Simulation Settings - KHUECH DAI 1

General  Analysis l Include Files ] Libraries ] Stimulus ] Optiong ] Data Collection ] Probe Window ]

Analysis type:
Rur to time: 200m5 zecondz [TSTOP]

Time Domain (Transient) i

Start saving data after; |0 zeconds

Options:
% General Settings Trangient optionz
Monte Cafo VWarst Case b airnum step zize: |0.1M5 seconds
[1Parametric Sweep ) o ] ] i i
[ Skip the initial tranzient bias point calculation [SKIPBP)

[ Temperaturs (Sweep)
[15ave Bias Poirt
[|Load Bias Foint Output File Optionz. ..

QK | Cancel | | Help |

Nhan OK d€ luu thi€t 1ap. nhan Play d€ chay mo phOng, clra s6 mo
phOng hién ra nhu sau
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fi Si Plot Tools Window Help g
ar 2B & SCHEMATICT KHUECHD »

REAQ DaKE 5%

186ms

X Bias poink calculated A X "
A Transient Analysis Al
Transient Analysis finished
Simulation complete v . PO . b
< > Bnalysis A Watch A, Devices

For Help, pressF1 Time=.2 aC e [ [ [ [ [[[]]] m

Nhap chult vio Plot menu chon thé Add Plot to Window

HEMATICT-KHUECH DAT - T ATD

File Edit View Simulation Trace |Plot Tools Window Help 5‘;
3 BE LS

Q& &Q e

Axis Settings. .,
Add Y Axis Chrl+Y

Add Plot to Window

1iE

Label 4

¥ Transient
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Man hinh xudt hién nhU sau

eI K AR AN Tarr
CS-CHEMATICT-RAUECH DA (active)

4Bns 8ns 108ms 128ns 148ns 168ns 186ns 2088ns

Tine

Nhé&p chon vao phan hién thi séng phia dudi, sau d6 nhan chudt vao
Trace menu chon thé Add Trace

1EMA LHUECH DAL - F A/l
Fle Edt View Simulation |Trace Plot Tools Window Help 5‘;

oy ey m Edd Trace... Tnsert
4 3B HE

A88Q M
EEI Fourier

i Performance Analysi,.,

- Cursor 4
¢
- Macros...,
i
Goal Functions. ..
E % Eval Goal Function...
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€ hién thi

9

JAN

h

N

H

tachon V(OUT1) d

oai Add Trace hi€n ra

opt

Add Traces

(

Functions or Macros

Simulation Output W ariables

=

|.~’-‘-.nalog Operators and Functions

&

F_ = = =
_T MW] _ -
CEEZ e —mEE o Cer
ERECOE_F22F-_maa g
=. + .-~ 0FFEFF0connun=98EE
=l
@ Ly
@ c =
=] o ..m M &
=} = T s
o 2 g 3 @ o
e [=] 3 [m] = m
T = O o = o
-3 R Y S I i I =
& [Fir] 5
—ioin
S o] —
]]]]]]]] o — — oW
o STl St o R o) MR- g e R ] —_
[ R N s o e " — —m—
AR e S R Ryt o (SRR
e el - [

Trace Expression: |\-"[DL|T1 |

Full List

hi nhu sau

3 hién t

~

ét qua

K

—
=
=
=]
=

=1
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Sau d6 ta chon khung hi€n thi séng phia trén, 1am 1ai cic thao tic
trén, nhung phan Add Trace ta chon V(OUT?).
Cu0i cling ta c6 k€t quad mo phOng cho mach nhu sau:

EMATICT-KRUECH DAl {active)

b2 khuech dar cs=SCh

[l
o U(ouT2)

[ [
s 20ns 40ns 8ns 8lms 108ms 128ns 140ns 166ms 188ns 200ms
o ugour)

Tine

Bai tap 4: Mach Ung dung IC tuong tu
- Thiét k€ mach dién diing Ic LM471 d€ md phOng dang séng vao ra
theo sG d6 mach sau day

R1 10k
A2
v
5Vde—— R3 10K LM741
T ,\M 2
V2 \
VOFF=0 /.
VAMPL = 1 @
FREQ = 100
.- .- I

Sau d6 thi€t 1ap Simulation nhU sau
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Probe Window

Diata Collection

Stimulus | Options

Include Files | Libraries

Anahysis

General

type:

3

1
Ve

Anal

zecandz [TSTOP]

100M 2

Rur ko time:

secands

1

Start zaving data after;

N

Options:

Transzient optiong

[ General Settings

gecondz

b amimum step size: |0.1M5

Vorst Case

oW

Mante Ca

Parametric Sweep

Skip the initial trangient bias point calculation [SKIFBEP]

Temperature [Sweep)

Save Bia

Puoirt

=

Output File Optiong. ..

Pairt

Load Bias

Help

Cancel

oK

héng nhu sau

Op

an Play d€ md phdng. K&t qud clla m

Sau d6 nhan
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Bai tap 5: Mach Ung dung IC sO
- Thuc hién md phOng mOt mach gidi ma 3 sang 8 nhu sau (Hinh

5.41):
WA uza
A: . Dﬂl = 12 s
s = T4LEDS T ;
LEN ;

Lid B

uta 4LEN N
B & £ D-:q
"“'-, TALEDA |l

OEThE
!—‘\?}}Iﬂ
INY ;’
LE11 e

It

]

LA

1
e r) 12
iy 5 5 a 203
i \\.' 74LEDA ZLEN i
= uzg
N2 a
[
5 oy
LE b
ulg

=
U
E
m
J/r

£ ow

o

=

{8 ]

L4a

JE—T}}H'I
LE1Y b

LA

- Thi€t 1ap simulation settings nhU sau

Simulation Settings - TRAN

General Analwsis I Configuration Files I Options ] Data Collection ] Frobe “wWindow ]

Analysis type:
5 e - Bun to time: S800ns seconds [TSTOP)
= Diomain [Tra i

Options: Stant =aving data after: o secords

Transient options

Leneral Settings
I IMonte Carlo "W orst Case M aximum step size: | seconds
[ IFaramstric Sweesp

1 Temperature [Sweesp]
[ 1Save Bias Point

[ ILoad Bias Poirit

I Skip the initial transient bias point calculation [SKIPBEP)

O utput File O ptions. I

Ok I Carncel Help

K&t qud md phdng nhu sau
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Eﬁle Edt Mew Smusfion Trace Mot Tools Window Help pS!

a- zEBLE

KRABQ I R A=

B m | e

[ Decoder TRAN

of

4BBns L#bns
Time

T V- —

Gldns f0Bns 80bns

B TRAN (active)

2| Simulation nnning..

Fieading and checking circuit

Circuit read in and checked, no ernors
Callculating biss point for Transiant Analsis
Biaz point calculated

Trarsient Analysis

Trareient Analysis frished

Simudation complete

£

cilorcadiorcad_10,5itocks\pspicecantire_samples\digsimdecadertdecodar-PSpiceFilesiDecodaritrani TRAN, dak (active)

Al = Profle; "Decoder TRAN" | ehaveadorcad 10 Bools\pspice\capture,

2

Time = 800.0£403

End = 800.0E-03

' Analysie /'\Wahc.h )\Da\nces ,"

Time= G00,0E-09 wr» HINRERRENA m

Yéu cu danh gia:

Lap mach ding theo yéu cau
Su dung dugc phan mém d€ khdo sit mach
Ti mi , can thdn, gOn gang.
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BAI 2
KY THUAT HAN IC
Ma bai: MD22-2

GiGi thiéu

MOt mOi han dat yéu cau kY thuat néu dugc ti€p xic tOt vé
dién,bén chac vé co, nhd gon vé kich thuGc, tron lang vé mat hinh
thUtc. Cac mOi han phdi thao tdc ding k¥ thudt va my thuat. D€ dat
dugc cic yéu cau vé mat ky thudt ta phdi tuan thU cic quy trinh nhu:
cdch s dung m0 han, cic quy trinh han, ...
Muc tiéu:

Han dat tiéu chudn kY thuat

Théo cdc mOi han an toan cho mach dién va linh kién

Lam sach cac mOi han dat tiéu chudn kY thuat

Reén luyén tinh ty mi, chinh xdc, an toan va vé sinh cong nghi€p
1. GiGi thiéu dung cu han va thio han
1.1 M9 han vi mach

<= ——— " m . % -
"'5'-'1:552—4 l_-'T..,—l ll. -
Ay ‘

e (U

e

Hinh 2.1: M4 han vi mach
1.2 May kho d€ thao chan linh kién

Pau kho

Chinh nhiét

Y Chinh gio

Hinh 2.2: M4y kho
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Cau tao may kho: tUr 2 b0 phan c6 quan hé hitu co :

BO sinh nhiét: c6 nhi€ém vu tao ra sUc néng phit hop d€ lam chdy
thi€c gidp tdch va gan linh kién trén main m4y an toan. Néu chi ¢6 bd sinh
nhiét hoat dOng thi chinh né s&€ nhanh chéng bi héng.

BO sinh gié: c6 nhi€ém vu cung cdp 4p luc thich hgp d€ ddy nhiét

vao gam linh kién d€ thdi gian 18y linh kién ra s& ngan va thudn 10i. Néu
két hop tOt gilta nhiét va gi6 s& ddm bdo cho viéc g& va han linh kién an
toan cho cd chinh linh kién va mach in gidm thi€u t0i da su' cO va gia thanh
sUa ch(ra mdy.
Gi(ra nhi€t va gi6 12 mOi quan hé nghich nhung hitu co: N€u cling chi sO
nhiét, khi gi6 ting thi nhiét gidm, va ngugc 1ai khi gié gidm thi nhiét ting.
D€ gidm thoi gian IC gilt nhiét, ngudi thg con ding hbn hgp nhua thong
10ng nhu mOt chat xic tic vira 1am sach mOi han vira ddy nhiét “cOng
huéng” nhanh vao chi. Nhu vy mudn kho thanh cong mot IC ta phdi ¢6 dU
3 th(& : Gid, nhiét, va nhua thong 10ng

Viéc chinh nhiét va gié 1a tuy thudc vao thé tich IC ( chd y dén dién
tich b& mat) va thong thudng linh kién c6 di€n tich b€ mat cang rOng thi
dua nhit vao siu cang khé khin-nhiét nhi€u thi dé chét IC; gié nhi€u thi
tuy c6 th€ dua nhiét sau hon nhung phai bat IC ngdm nhiét 1au. Néu qud
nhi€u gié s€ lam “rung” linh kién, chan linh ki€n s& bi 1&ch dinh vi, thdm
chi con lam “bay” ca linh kién...

Duong kinh dau kho quyét dinh 1ugng nhiét va gié. Tuy thubc kich c&
linh ki€n 16n hay nhd ma ta chon dudng kinh dau kho cho thich hgp, tranh
qud to hodc qua nhd: Néu cling mOt 1ugng nhiét va gi6, dau kho c6 dudng
kinh nh thi ddy nhiét sau hon, tap trung nhiét gon hon, d& tan nhiét hon
dau to, nhung 1ugng nhiét ra it hon, thdi gian kho 1au hon. Con dau to thi
cho ra lugng nhiét 16n nhung luc day nhiét nhe hon, va dac bi€t nhiét bj
tan 1am dnh hudng sang cic linh ki€n 1an can nhi€u hon.

2. Phuong phap han va thao han
Muc ti€u:

+ Bi€t cdch thdo va tai tao chan IC
+ Han dugc ding kY thuat

2.1 Ky thudt thdo han

Giai doan nay ai ciing cO khong d€ nhiét anh hudng nhi€u dén IC,
gi(r IC khong bi chét. Do vay tao tim 1y cing thang dan dén sai 1am 1a sg
kho 14u; s ting nhiét dan dén chi bi chura bj chdy c6 th€ lam d(t chan IC
va mach in.
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PE tranh nhitng su’ cO dang ti€c nhu trén, ta phdi dua ra cic quy UGc sau

day:

Phai gilt bang dugc su toan ven cla chin IC va mach in bang cich
phdi dinh dU mUc nhiét va gié, khd phdi dU cdm nhan 1a chi di chdy
hét

Gam cla IC phdi thong thodng, mubn vay phdi vé sinh sach xung
quanh va tao “hanh lang” cho nhua thong thuan 10i chdy vao .

Nhua thong 18dng phdi ngdm siu vao gam IC , mudn vay dung dich
nhua thong phai dU “lodng”- PAy chinh 13 nguy cO thuOng gdp dbi
vGi nhi€u kY thudt vién it kinh nghiém.

Khi kho 13y linh kién ching ta thuOng pham phai sai 1am dé€ nhiét
thdm thdu qua than IC r6i m&i xudng main. Néu chO d€ chi chdy thi
linh ki€n trong IC d4 phai chiu qud nhi€t qua l1au lam chiing bién tinh
truGe khi ta gdp ra. D€ khac phuc nhugc di€m nay, ta 1am nhu sau:
Dung nhua thong 18ng quét vira dU quanh IC , nh& 1a khong quét 1én
bé mat va lam loang sang céc linh kién 1an can. chinh gié d0 manh
dua nhua thong va nhiét vao gdm IC- Chd y 1a phdi kho vét nghiéng
déu xung quanh IC d€ dung dich nhua théng dan nhiét sau vao trong.

Khi cdm nhan chi dd néng gia thi chuyén “m06” kho thang géc 90©
1én trén, kho tron déu quanh IC truGc (thudng “16i” cUa né ndm &
chinh gi(ta), thu dan vong kho cho nhié€t tan déu trén bé mat ching
dé€ tac dung 1én nhlng m6i chi nam & trung tdm IC cho dén khi nhua
thong s6i dun IC tr6i 1én , diing “nia” nhdc linh kién ra

Ky ning nay ddc biét quan trong vi IC thudng bi hdng la do “gia”
nhiét viing trung tam trong giai doan kho 1ay ra. Tat nhién n€u “non”
nhiét thi chi chua chdy hét - khi nhac IC né6 sé kéo cd mach in 1én.

Cac budc thuc hién nhu sau

Ban bat mdy han 1én, v&i mdy han loai 952 -A & hinh 2.2
Nhiét d0 & vitri 50% vong xoay (nhiét d0 1a tri€t 4p HEATER)
Chinh gi6 & vitri 30% vong xoay (gi6 1a tri€t 4p AIR)

V&i mOt may han bat ky ban chinh va thmUc nhiét nhu sau:

DE dau kho céch t0 gidy trang 3cm, dua ddu kho 1uGt qua to gidy

thay tOgidy xam di 12 dugc
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Hinh 2.3: May han 952-A
Trdi mOt chi€c khin mat 1én mat ban r6i dat vi mdy 1én, hodc cé
th€ dung gia dd gilt cO dinh vi may. Boi déu mOt chit m& han 1én trén
lung IC.

P& dau mo han kho cich lung IC khodng 2 d€n 3cm va thOi déu gié
trén lung IC.

- ThoOi gian kho tU 40 dén 50 gidy 12 ban nhdc dugc IC ra, khong nén
thdo ra qud nhanh hay qua cham.

- Trudc khi thdo ban can nhG chi€u gan IC d€ khi thay thé khong bi 1ap
nguagc.

® Sau khi thdo IC ra ngoai, ban dung mo® han kim gat cho sach thiéc con
thtra Gchan IC trén vi mdy, sau d6 dung nudc rlfa mach in rlfa sach.
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2.2 K¥ thuat han

Trudc tién 1am vé sinh that sach cdc mOi chan trén main, quét vira dU
mOt 18p nhua thong mAng 1én d6. Xin nhac lai: Nhua thong chi vira du
tao mOt 16p mang mOAng trén mat main. N€u qud nhi€u , nhua thdng soi
s€ “d0i” linh ki€n Ién lam sai dinh vi. Chinh nhiét va gié vUra dU — kho
U nhiét tai vi tri gan IC. Sau d6 ta chinh gi6é y€u hon (d€ slc gié khong
dU 1uc 1am sai dinh vi). Néu diéu kién cho phép, 1at bung IC kho U nhiét
ti€p vio cdc vi tri vira 1am chan cho néng gia— dat IC ding vi tri (n€u c6
th€ ta dung dui gilt dinh vi) va quay dan déu md kho tUf canh ngoai vio
gi(ta mat linh kién.

Nén nh& 1a tat cd cdc chat ban dan hién nay chi c6 thé chiu dugc
nhiét d0 khuyé€n cdo (t6i da cho phép) trong thGi gian ngdn (c6 tai liéu
néi n€u d€ nhiét cao hon nhiét dd khuy€n cdo 10 % thi tubi tho va
thong sO cUa linh ki€n gidm hon 30%). Chinh vi vay cho du nhiét d6
chua tGi han 1am bi€n chat ban dan nhung néu ta khd nhi€u 1an va kho
lau thi linh ki€én van bj chét. Trong truGng hgp bat kha khang (do 1éch
dinh vi, nham chi€u chan...) ta nén kho 1dy ching ra ngay trudc khi
chuing kip ngu0i.

Tém lai khi ditng mdy kho ta phai Iy y:

Nhiét d0 1am chdy chi phu thulc vao thé tich cUa linh kién, linh kién
cang rOng va day thi nhiét d0 kho cang 16n-nhung n€u 16n qud s€ Iam
chét linh kién.

Gi6 1a phuong ti€n day nhiét tic ddng vao chan linh kién bén trong
gdm, d€ tao thudn 10i cho ching dé dua siu, ta phdi tao cho xung
quanh ching thong thodng nhdt 1a cic linh kién c6 dién tich 16n. Gié
cang 16n thi cang dua nhiét vao siu nhung cang lam gidm nhiét d0, va
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dé 1am céc linh kién 1an cén bi dnh hudng. Do vay ludn phai ren luyén
cach di€u phOi nhiét-gi6 sao cho hai hoa.

Nhua thong vUa 13 chdt lam sach vUa la chdt xidc tdc gitp nhiét
“cOng hudng” tham thdu siu vio gam linh kién, nén c6 2 10 nhua thong
vGi ty 1€ lodng khic nhau. Khi 13y linh ki€n th'phdi quét nhi€u hon khi
gan linh kién, tranh cho linh kién bj “d0i” do nhua thong sdi dun 1én,
néu 1 IC thi nén ding loai pha lodng d€ chung dé thdm th&u siu.

Cac budc thuc hién
a. Cach thao va tai tao chan IC
Ban c6 thé thay IC mdi, ciing c6 thé thay IC cii thdo tUf mdy khdc ra.
- Né&u 1a IC mdi, khi ta mua thi chan IC da dudc tao san.
- Néu 12 IC cii, ta can phdi tao lai chan cho IC

Cach tao lai chan cho IC cii:

+ Trong nhi€u truGng hgp ta phdi han 1ai IC cii vio mdy nhu khi:

- Thdo IC ra va han 1ai trong trudng hgp IC bong mOi han

- Thay thU IC tU mdy khdc sang tru@c khi quyét dinh thay IC m&i

- Théo IC ra khdi vi mach d€ co6 1ap khi mdy bi chdp ngubn V.BAT v
v ... => Trong cdc truOng hgp trén ta can tao lai chan cho IC.

+ D€ tao chan ta cdn chudn bj c4c tdm lam chan nhu sau:

- Tim mOt 6 ding v&i chan cUa IC ban dang lam.
- Gat sach thiéc trén IC cii, sau d6 rlra sach sé.
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- Pat IC vao ding vi tri cla IC d6 trén tdm sat.

S e T "'_ i r.-.f'r,::- o

Ta dat IC sao cho chan IC ding vao vi trf cUa cédc 10 trén tam sat, khi
dat IC 1én tam sat, ban nén bdi mot chit m& dé tao dO dinh.

- Khi di dat chudn ban dung bing dinh d€ dan cO dinh IC 1ai.

S B e = vk e =

- Cho thi€c nudc (& thé déo, khong dugdc qud 18ng va khong qud kho)
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vio trén bé mat tdm sat va mi€t manh tay d€ cho thi€c 1ot déu vao tat
cd céac 16 cla tam sat, sau d6 gat hét thi€c con du trén bé mat tdm sat.

". .- :.' o H
M @ J) i
- Chinh 1ai nhiét d6 cho mO han thdp hon lic thio IC (d€ & khodng
35% mUc di€u chinh)

- Kho vao chan IC trén tam sat cho dén khi thi€c néng chdy va chuyén

mau sing 6ng 4nh 12 dugc.

- i sau 1 phiit cho IC ngudi roi g& IC ra khoi tdm sat
- Ki€ém tra lai, tat cacac chan IC phai c6 thi€c va déu nhau 1a dugc.

TEEREETNE EEER R ]
AEEELNEERERTETREESE
amn e N O A
e "R
ammE
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b. Cach han IC vao may
- Sau khi 1am sach chan IC trén vi mdy, ban lang mOt 1ugt thi€c mOng

vao chan IC trén mach in, chd y ldng déu thi€c, sau d6 rlra sach bang
nudc rla mach va bdi déu mOt chit m& dé€ tao dO dinh

Pat IC vao vitri, chd y dat ding chi€u
- Chinh IC dua vao d4anh ddu & hai géc nhU hinh dudi.

Bénh déu

"--.:J

&

- Chinh nhiét d0may han & 50% (nhu lic thdo ra)
- Kho déu trén lung IC, sau khodng 30 gidy thi dung Panh an nhe trén
lung IC d€ tat cd cdc mOi han déu ti€p xiic
2.3 Cac di€ém can luu y

Trudc khi thao tdc phdi suy ludn xem nhiét tai di€m kho s€ tac dOng
tdi cac ving linh kién nao d€ che chan chiing 1ai, nhat 1a céc linh kién bang

nhua va nho.
Céc linh kién dé bi nhiét lam chét hodc bién tinh theo th(r tu' 1a :
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Tu dién, nhat 1a tu mot chi€u; dibt; IC; béng ban dan; dién trd...
DAy 12 van dé rOng doi hdi kY thudt vién phdi ludn rén luyén kY ning, tich
lily kinh nghi€m - B3i chinh nhiét 1a 1 trong nhitng k& thui nguy hi€m nhat
cUa phan clng, d€ ching ti€p can véi nhiét d6 16n 1a viéc “van bat dac
di”, bdi vay kY ning cang di€u luyén cang tOt !

3. Phuong phap xU Iy vi mach in sau khi han
Muc tiéu:
+ Bi€t kY thudt xr 1y mach in sau khi han
+ Biét khac phuc cic 16i sau khi han sai
3.1 Cac yéu cau vé mach, linh ki€n sau han ddi véi vi mach
+ Yéu cau doi véi mach in:

Son phU hay 18p phU bdo vé 1a diung mOt 18p vat chat khong dan
dién d€ che phU phan linh kién cing PCB d€ bdo vé cic mach dién tir
chOng 1ai cdc tic dOng 6 nhiém, hoi mudi (tU nudc bi€n), d0 &m khong
khi, ndm, bui va in mon do moéi truOng khac nghiét hay cuc ky khac
nghiét giy ra.

Son phU hay 18p phU thudng dugc ding cho cdc mach dién t ngoai
tr0i nOi ma nhiét d0 va dd dm la phG bi€n. L&p bdo vé niy cling ngin
chan céc thiét hai do va dap tU van chuyén, 1ap dat va gidm thi€u Ung
sudt do nhi€t va do cdc luc tic dOng. N6 ciing gitip kéo dai tudi tho sdn
pham. POng thoi gitip gia ting dO bén dién méi gilta cic day dan cho phép
thi€t k€ mach nhd gon hon ciing nhu gidp chOng 1ai tdc dOng cla sU mai
mon va cac loai dung moi

+ Qui trinh son/1&p phU bdo vé
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Trudc khi son/ldp phU bdo vé PCB, PCB phdi dugc 1am sach va
kh(r 8m trong vong 8 gi¥. Khit &m c6 th€ thuc hién bang 10 sdy lién tuc
trong khodng 4 gi® & nhiét d0 tUr 88°C dén 98°C. Phuong phdp son/lap phU
bdo vé bao gOm phun sOn, ding chGi quét sOn hodc nhing chim. V&i
paraxylene thi diing phuOng phdp bay hoi 1ang dong héa hoc. Céc budc cla
phun sOn/1ap bado vé duoc liét k& dudi day
a. Lam sach PCB
b.Che ddy céc viing khong cn son nhu chan, tram két ndi bang cic mat
na hodc cdc thU che day khac
c. Phun son bdo vé vao PCB vao ca hai mat va cdc canh bén cla né
d. Lam kho bang 10 s8y tily theo loai son
e. Théo cdc mat na va cdc th( che day khac
f. Chuyén PCB di ki€ém tra d€ khang dinh né van con t6t sau khi sGn/1ap.
1uu y : ChUc ning hoat dOng cUa PCB khong bi dnh hudng bdi qui trinh
son/lap phU
3.2 Phuong phap xU Iy mach in sau khi han
b. XU 1y linh ki€n sau khi han vi mach

+ Sau khi han xong PCB mu0n s dung dugc phai cat bo bGt phan thUa
doi du' ra cUa chan linh kién bdi vi mudn han tOt chan linh kién phdi c6 dU
d0 dai can thi€t d€ chOng hién tugng trdi nguge bGi vay khi han xong
chan thUra linh kién van kh4 dai va giy nguy cO chdp mach khéng mong
mu®n nén budc phdi cat ngdn, mOt hién tugng xay ra khi cat chan thira
linh kién 12 gdy Ung luc 1&n chan linh ki€n 1am n(t mOi han va qua trinh oxi-
héa s& phat tri€n tlr v&t n(it ny 1am gidm tuGi tho moOi han, bién phdp khac
phuc 1 quan sit bang mat, tim cic vé&t nUt hodc c6 dau hiéu nlt d€ han tay
b6 sung , cong doan nay dugc goi 1a cat chan sa 16i
¢. MOt s6 cac 16i thudng ghap

Trén thuc t€ c6 nhi€u 16i xdy ra can han tay d€ slra 10i, xin gidi
thiéu 8 10i cO ban nhat

Thiéu thiéc han trong 10
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Du thtra thi€c han

Thié€u thiéc han

Thi€c déng bing

Chap chan, bat cau, ngan

Khong han
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Bi thiéc ha

Yéu cau danh gia

Bi€t cach han va thdo linh kién
XU 1y dugc vi mach sau khi han
Khac phuc dugc 10i .

BAI 3
MACH DIEN TU NANG CAO
Ma bai:MDb22-3
GiGi thiéu:

Lic dau cdc bd khuéch dai thudt toian dugc thiét k& nham muc dich
thuc hién cdc phép todn: COng, trl, tich phan, vi phan...trong cdc mdy tinh
tuong tu. Tuy nhién, ngdy nay cic linh ki€n nay con c6 thém nhi€u Ung
dung khac, dugc dung Iam linh kién chl y€u trong cdc mach khuéch dai,
On 4p, dao dOng, mach do 1udng. ..

Ngoai phan 1y thuyét d€ ti€p thu tOt ki€n thlc con phadi k&t hgp vai
phan thuc hanh d€ tao khd ning Ung dung thuc t€ cho hoc vién
Muc tiéu:

- Lap rdp ding kY thudt cic mach dién ti
- SU dung thanh thao cdc loai mdy do thong dung d€ do ki€m, sUa
ch(ra cac mach dién t( ding yéu cau kY thuat.
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- Reén luyén tinh ty mi, chinh xdc, an toan va vé& sinh cong nghi€p
1. Nguén 6n ap ky thudt cao
Muc tiéu:

Hi€u dugc nguyén 1y mach ngubn On 4p ki€u xung diing transistro hay

IC

Bié€t c4ch ki€m tra va sta ch(ta ngudn Gn dp dang xung
1.1 Mach ngudén &n ap ki€u xung diing transitor
a. Nguyén 1y di€éu ch€& do réng xung

DAy 12 phuong phép tién ti€n, hi€u qud nhat vi:

- VUa di€u chinh dugc dién 4p ra, vUra di€u chinh dugc tan s0.

- Dién 4p ra gan vdi hinh sin.

- C6 th€ dung chinh luu khong di€éu khi€n & dau vao nghich luu lam
ting hi€u qud cla so do.

NOi dung cla phu‘dng phap bi€n diéu bé rOng xung 12 so sanh mOt song
sin chudn, c6 tan sO bang tan sO cla dién 4p ra nghich IUu mong muOn,
vGi mOt di€n 4p ring cuUa tan sO cao, cd 2 + 10 kHz. Phuong phdp bi€n
diéu bé rOng xung c6 nhi€u dang, trong d6 cé hai dang don gidn la: bién
diéu bé rOng xung ra mOt cuc tinh va hai cUc tinh. Theo dang 4p ra mOt cuc
tinh, trong nhitng khodng dién 4p sin chudn cao hon di€n 4p ring cUa van
dugc mG d€ dua dién 4p ra tai, trong nhiing khodng dién 4p sin chudn thap
hon dién 4p ring cUa van khod 1ai d€ dién 4p ra tai bang khong. Dién 4p
ra s€ dugc tao thanh riéng cho nlra chu ky dudng va nra chu ky 4m. Theo
dang 4p ra hai cuUc tinh di€n 4p ra sé€ 14 +E khi sin chudn cao hon xung ring
cUa va la -E khi sin chudn thdp hon. Hinh 5.12 mé ta nguyén 1y hoat dOng
PWM cho hai truGng hgp trén.

Phuong phdp bién diéu bé rOng xung PWM. (a) MOt cUc tinh; (b) Hai cUc
tinh.
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(b)

Nhu vay dién 4p ra sé gbm diy xung c6 d0 rOng thay ddi vGi chu ky
18p 1ai bang chu ky cUa séng ring cUa. Dang dp nhu vay chilra thanh phan
séng hai bac nhat véi tan sO cla séng chU dao, bién d0 phu thulc hé so
bi€n diéu M, trong dé:

U. b
U,,.: bién dO cUa séng sin chU dao,
U,,.: bién d0 séng ring cUa.

PE& ddm bdo dién 4p ra c6 ch(ra it nhat thanh phan séng hai bac cao, s
do phai lam viéc trong ché d0 tuyén tinh, nghia 12 phdi ddm bdo 0 1 1,
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Dién 4p ra s€ chra cdc thanh phan séng bac cao vGi tan sO bang cdc
bOi s6 cla tan sO xung ring cUa. Do tan sO xung ring cUa rat cao so vdi
tan sO sin chudn nén rat dé dang loai bé dugc cdc séng hai bac cao nay.
Pay 1a uu di€m co ban cla phuong phip bi€n di€u bé rOng xung. Nhugc
di€m cUa phuong phép nay la cic van phdi lam viéc vGi tan sO déng cat
cao nén tOGn hao cdng sudt do déng cat 16n, hé thdng di€u khién ciing phirc
tap hon.

P6i vGi hai van trén cung mOt nhanh cau tin hi€u di€u khién gilta cac
1an khod mOt van trén m3 mOt van dudi va ngugc 1ai phdi c6 mOt thdi gian
tré tOi thi€u nham ddm bdo van dd khoa lai chac chan trudc khi van kia
m® ra. N€u khong s€ xudt hién dong dam xuyén lam ting tGn that trén sO
d0, tham chi c6 th€ phd hdng cdc van. Hinh 5.13 md ta su xudt hién dong
dam xuyén va yéu cau doi vGi tin hiéu di€u khién. Thoi gian tré T gilfa tin
hiéu m& V1 va V4 phai it nhat bang thdi gian khod cUa van. Poi v&i IGBT
gid tri tiéu bi€u =15 248

(b)

b. Ngudn xung ki€u: Boot

Ki€u dang nguOn xung nay cho di€n dp dau ra 16n hon dién dp dau vao :
Vin < Vout

Xét mOt mach nguyén 1y nhu sau :

I . i, & —
+ L :J' Vour
&
PWM o
v —
N1 controL[REWITCH ¢ § Loal

: ;l;cu J N . ;;CH i
| j TU | jF JTJ




138

Mach cé cau tao nguyén ly khd don gidn. Ciing dung mOt ngudn
déng cat, dung cubn cadm va tu dién. Pién dp dau ra phu thubc vao di€u
bi€n d0 rOng xung va gia tri cudn cAm L

Khi "Swich On" dugc déng lai thi dbng dién trong cuOn cdm dugc
ting 1én rat nhanh, dong di€n s& qua cubn cdm qua van va xuOng dat. Dong
dién khong qua diode va tu di€én phéng dién cung cap cho tai. O thoi diém
nay thi tdi dUgc cung cap bGi tu di€n. Chi€u cla dong dién nhu trén hinh
veé
Khi "Switch Off" dugc md ra thi lic nay & cudi culOn day xudt hién véi 1
dién 4p bang dién dp dau vao. Pi€n 4p dau vao cung vdi dién dp & cudn
cdm qua diode cap cho tdi va dOng thdi nap cho tu dién. Khi dé dién 4p
dau ra s€ 16n hon di€n 4p dau vio, dong qua tdi dugc cap bdi di€n 4p dau
vio. Chi€u cUa dong dién dugc di nhu hinh vé!

Pién 4p ra tdi con phu thuc gid tri cla cudn cdm tich liiy ning
lugng va di€u bi€n d0 rOng xung (di€u khi€n thdi gian on/off). Tan sO
déng cat van 13 khé cao hang Khz d€ triét nhi€u cong sudt va ting cong sudt
dau ra. Dong qua van déng cat nhd hon dong dau ra. Van cong sudt thudng
12 Transior tOc d0 cao, Mosfet hay IGBT... Diode 13 diode xung, cong sudt
Cong thUc tinh céc thong sO dau ra cUa ngubn Boot nhU sau :

"o

2

LElogr  y-Your vwr ("’DUT

Ipk = 2 x Tout,max x (Vout / Vin,min)
Tdon = (L x Ipk) / (Vout - Vin)
Pién 4p dau ra dugc tinh nhU sau :
Vout = ((Ton/ Tdon) + 1) x Vin
Vaéi:
Ton 1a thOi gian m& clla Van
Ipk 1a dong dién dinh
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Trong ngudn Boot thi dién dp dau ra 16n hon so véi di€n 4p dau vao do d6
cong sudt dau vao phdi 16n hon so véi cong sudt dau ra. Cong sudt dau ra
phu thuOc vao cubn cdm L.Hi€u sudt clUa ngudn Boot ciing kha cao nén
dugc ding nhi€u trong cdc mach nang 4p do né truyén truc ti€p nén cong
sudt cla né rat 16n. Vi du nhu mach bi€n dGi tU ngudn 12VDC Ién
310VDC cha han.

NguOn boost ¢6 2 ché do:

Ché d6 khong lién tuc: Néu dién cdm cla cuOn cdm qua nhO, thi trong
mOt chu ky déng cat, dong dién sé ting dan nap ning lugng cho dién cam
rOi gidm dan, phéng ning lugng tU dién cdm sang tdi. Vi di€n cdm nhd
nén ning lugng trong di€n cdm ciing nhd, nén hét mot chu ky, thi ning
luong trong dién cdm ciing gidm d€n 0. TUc 14 trong mOt chu ky dong dién
sé ting tUr 0 dén max rOi gidm vé 0.

Ché d0 lién tuc: Néu dién cadm rat 16n, thi dong dién trong 1 chu ky
dién cdm sé€ khong thay d6i nhi€u ma chi dao ddng quanh gid tri trung
binh.Ch€ d0 lién tuc cé hi€u sudt va chat luong b0 ngudn tOt hon nhi€u
ch€& d0 khong lién tuc, nhung doi hdi cubn cdm c6 gid tri 16n hon nhiéu
1an.
¢. Nguon xung ki€u: Flyback

Pay 1a ki€u ngubn xung truy€n coéng sudt dan ti€p thong qua bi€n ap.
Cho di€n 4p dau ra 16n hon hay nhé hon dién 4p dau vao. TU mOt dau vao
c6 thé cho nhiéu dién 4p dau ra
SO d0 nguyén 1y nhu sau :
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Mach c¢6 cdu tao bdi 1 van déng cat va 1 bi€n dp xung. Bi€n 4p ding dé
truy€n cong sudt tU dau vao cho dau ra. Pién 4p dau ra phu thuOc vao bim
xung PWM va ti s0 truy€n cUa 16i

NhU ching ta dd bié€t chi c6 dong dién bi€n thién mdi tao dugc ra tU thong
va tao dudc ra sUc dién dOng cdm Ung trén cic cuOn diy trén bi€n dp. Do
day 1a dién 4p mOt chi€u nén dong di€n khong bi€n thién theo thOi gian do
d6 ta phdi ding van déng cat lién tuc dé€ tao ra dugc tlr thong bié€n thién.
Khi "Switch on " dugc déng thi dong di€n trong cuOn diy sO cap ting dan
1én. Cuc tinh cUa cuOn day sO cap cé chi€u nhu hinh vé& va khi d6 bén cudn
day th( cap sinh ra mOt di€n 4p c6 cuUc tinh duong nhu hinh vé. Pién dp &
sO cap phu thuOc bdi ty sO gilta cubn day sO cap va th( cap. Lic nay do
diode chan nén tdi dugc cung cép bdi tu C

Khi "Switch Off" dugc m@ ra. CuOn diy sO cap mat dién dot ngdt lic d6
bén th(r cdp ddo chi€u dién dp qua Diode cung cap cho tdi va dOng thoi
nap dién cho tu
Trong cdc mo hinh cUa ngubn xung thi ngudn Flybach dugc s dung nhi€u
nhat bdi tinh linh hoat clla né, cho phép thi€t k&€ dugc nhi€u ngudn dau ra
vGi 1 ngudn dau vao duy nhat k€ cd ddo chi€u cuc tinh. C4c bd bi€n dbi
ki€u Flyback dugc st dung rOng réi trong cic hé thOng s dung nguln pin
hodc acqui, c6 mOt nguOn di€n 4p vao duy nhat d€ cung cap cho hé thOng
can nhi€u cap di€n 4p(+5V,+12V,-12V) v&i hiéu sudt chuyén dGi cao.Pac
di€m quan trong cUa bd bi€n dGi Flyback 1a pha(cuc tinh) cla bi€n dp xung
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dugc bi€u dién béi cdc ddu chdm trén cic cudn sO cdp va th(F cap (trén
hinh vé)
Cong thUc tinh to4dn cho nguOn dung Flyback

Vout=Vin x (n2/n1) x (Ton x f) x (1/(1-(Ton x f)))

voi :

n2 = cudn diy th( cdp cUa bi€n 4p

nl = CuOn diy sO cap bién 4p

Ton = thOi gian m& cUa QI trong 1 chu ki

f 1a tan sO bim xung (T=1/f = (Ton + Toff))

NguOn xung ki€u Flyback hoat d0ng & 2 ché d0 : Ché dd lién tuc (dong
qua th(r c8p ludn > 0) va ché dd gian doan (dong qua thic cap ludén bang 0)
d. Ngudn xung ki€u: Push-Pull

Pay la dang ki€u ngudn xung dugc truyén cong sudt gian ti€p thong qua
bié€n 4p, cho di€n dp dau ra nhd hon hay 18n hon so véi dién 4p dau vao.
TU mot dién 4p dau vao ciing c6 th€ cho nhi€u dién dp dau ra. N6 duoc
20i 12 nguon day kéo

Xét sO dO nguyén 1y sau :

P0oi v&i ngudn xung loai Push-Pull nay thi ding t&i 2 van d€ déng cat bién
4p xung va mOi van dan trong 1 nlfa chu ki. Nguyén tac ciing gan giong voi
nguOn flyback

i Wﬂ-ﬁ—i—h
Np < || ~Ns Vout
_:\-'
Np< || s | \C
+ H
Vi i i
)
J o/
4 —
GND
PWM CONTROL

Khi A dugc m& B déng thi cuOn day Np & phia trén sO cap c6 dién dOng
thdi cdm Ung sang cuOn day Ns phia trén G th( cdp c6 di€n va dién 4p sinh
ra c¢6 cuing cUc tinh. Dong di€n bén th( cap qua Diode cap cho tdi. Nhu trén
hinh vé

Khi B m& va A déng thi cubn diy Np & phia dudi so cap c6 di€n dOng thdi
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cdm Ung sang cuOn day Ns phia dudi th( cap c6 di€n va dién 4p nay sinh
ra cling ciing cUc tinh. Nhu trén hinh vé
VGi viéc déng cat lién tuc hai van nay thi luén ludn xudt hién dong dién
lién tuc trén tai. Chinh vi Uu di€m nay ma nguOn Push Pull cho hi€u sudt
bi€n dGi 14 cao nhat va dugc diing nhi€u trong cdc bd ngudn nhu UPS,
Inverter...
Cong thUc tinh cho ngudn Push-Pull

Vout = (Vin/2) x (n2/n1) x f x (Ton,A + Ton,B)

Vai:

Vout=Pién dp ddura -V

Vin=Dién 4p dau vao - Volts

n2=0.5 x cu®n day th(r cap. TUc 1a cuOn day th( cdp s€ quan sau d6 chia
1/2. Bon vi tinh bang Vong

n1=CuOn day sO cap

f = Tan s déng cat - Hertz

Ton,A = thGi gian m& Van A - Seconds

Ton,B = ThGi gian mG Van B - Seconds

MOt sO 1uu y khi ding nguOn ddy kéo:

+ Trong 1 thGi di€m thi khong dugc ca hai van A va B cing dan. MOi van
chi dugc dan trong 1 ntfa chu ki. Khi van nay md thi van kia phdi déng va
ngUQgc lai

+ ThOi gian m& cac van phdi chinh x4c, gi(ta 2 van can phai c6 th0i gian
chét d€ ddm bdo cho hai van khong dan cling

e. Céc chi tiéu quan tim khi lua chon mét ngudn xung bi€n déi DC -
DC:

Céch ly/khong cach ly: Di€én 4p dau ra c¢é can cach ly vGi dau vao
khong? N€u khdng can cich ly thi c¢6 th€ si dung céc loai khdng céch ly
hay truy€n cong sudt truc ti€p khi dé sé cho hi€u qud truy€n cong sudt cao
hon nhitng ki€u truy€n thdng qua 16i hay cdc nhém cach ly.

S6 mUc dién 4p dau ra: Can phai xem dau ra cla minh c6 bao nhiéu
dau ra? Néu ma c6 nhi€u dau ra thi dang ngudn flyback cho phép tao ra
nhi€u mUc dién dp dau ra cing On dinh. Trong khi cédc loai bd ngubn khic
khong tao dugc nhu vay hoac khé chinh xdc dugc.

Cong sudt: Can xem cdng sudt nhu thé nio? Trong cic dang ngudn
céch ly trén thi nguOn ddy kéo hay PushPull thuOng tao dugc cong sudt cao
hon so vGi cic dang khic nhung kém hon so vGi cic dang ngudn khong
cach ly
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Hi€u qua 16i: Cong sudt truy€n/1 don vi khoi lugng 16i: Hi€u qua 16i
cang cao thi khOi lugng 16i cang thap - b ngudn cang nhe.Nén cic bl
nguOn xung sU dung 18i Ferit cho hi€u sudt cao hon. Trong nhém bd ngudn
cdch ly nguOn ddy kéo c6 hi€u qud 16i cao nhat va cich ly dugce vGi dau
vao. Nhung né€u cdng sudt qua 16n thi né bi gidi han bdi 16i khi d6 phai
chuyén sang diing nguOn khéng cach ly hay truyén truc ti€p

Qua cdc tiéu chi dé thi cic ban c6 th€ chon loai ngudn nio cho bai
toan cUa minh. NguOn xung vUa gOn nhe vUa chinh x4c va c6 tinh On dinh
cao. U'u vi€t nhat 1a tinh linh hoat cla né.

1.1.1 B bi€n d6i ngudn DC-DC néi ti€p

SO d6 cho trén hinh 3.1 (a). Khidc v&i ché d6 diéu chinh, trong ché do
b0 ngubn, dién dp trén tai dugc san bang nho tu C cé gid tri 40 16n. Nhu
vay c6 thé coi dién 4p trén tai 1a khong d6i. Luu y rang gid thiét nay 1a
ding trong mOt vai chu ky déng cat T, nghia 14 trong mOt khodng thoi gian
ngan ch( khong c6 nghia 1 dién &p trén tai khong di€u chinh dugc. Ngoai
ra di€én cdm L 12 mOt phan tU clla sG d0 ch( khdng phai 1a mOt thanh phén
cUa tdi nhu trOng hop trén.

TU sO d6 hinh 3.1 (a), khi V thong, tdi duQc nap ning lugng bang dong
dién iy di tU ngudn qua van V, qua L. Khi V khod 1ai dong qua cudn cdm
ti€p tuc dugc duy tri bang dong ip qua didt DO va phu tai.

Khi V mé&: L%:E—U,.

Khi V khod: L% =-u
dt

Vi gid thi€t U,=const dong qua cubn L c6 dang tuy€n tinh, do d6 n€u
Linins Inmax 12 céc gid tri nhO nhat, 16n nhat cla dong dién qua cudn cam, ta co:

E-U
+ Lty t, t <U:i, =1

0 ! <tx l :Imin L » x

L

max

U, _
f(f t).

Tai t=t, ta co:
E-U
Ly =1

min X max *
L

TU day suy ra:
AI = Imax _Imin = E;Ul tx (*)

Trong ché d0 x4c 1ap:

i,(1=0)=i (t=T).
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TWU d6 ta cé:

U U
=1, ——(T-1)@01=1, -1, ==(T-t). sk
X L( tx) max mi L( tx) ( )

min ma: n

T (*) va (**) suy ra:

4
U ==FE. (F%%)
T
A% L i
-+ - A o
tv \
E DO ~NAip = D R

A

()

o))

.(a) SO d0 nguyén ly; (b) DO thi dang dong dién, dién dp.
Hinh 3.1 BO bién dbi nguén DC-DC ndi ti€p
Trong thuc t&, khi can tinh todn s0 d0 XADC, xudt phat tI yéu cau cla
tdi (U, I,), ta phdi x4c dinh d0 dap mach cla dong qua cuOn cdm L. Thong
thuOng 1ay Al =5 10%I,, tU (*) xdc dinh dién cdm L. TU (***) x4c dinh
khodng thay d0i d6 rOng xung can thiét t,, tinh tGi cic y€u tO nhu sy thay
d0i cla nguOn vao va su thay dGi cla tai.

1.1.2 B® bi€n d6i nguén DC-DC song song

Trong s dO xung 4p DC song song, sG dO cho trén hinh 3.2 (a), phan
t(r déng cat chinh khong 1am nhiém vu n6i tai vao ngudn ma chi nap ning
luong vao cudn cdm L. Cubn cdm L mac ndi ti€p gilra tai v&i ngudn. Khi
V thong, cudn L nap ning lugng bang dong dién iy di tif ngubn qua L, qua
van V. Khi V kho4 1ai dong qua cubn cdm ti€p tuc dugc duy tri bang dong
ip qua diot D va phu tdi. Tu C c6 gid tri 16n, mac song song vai tai d€ san
bang dién dp, vi vay c6 thé gid thi€t dién dp trén tdi U, gan nhu khong
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thay d6i trong chu kY déng cat cla van V. Nhu vay khi V mé do c6 dién ép
trén tdi U, ma diot D khod 1ai.

—
VA=

\ ]
<y

es!
<
@
Lt
L
| —
~

|

A

(b)

(a) SO d6 nguyén ly; (b) PO thi dang dong di€n, di€n 4p
Hinh 3.2 B0 bi€n d6i ngudbn DC-DC song song.

Tuong tu nhu d6i véi so d6 ndi ti€p, ta c6 hé phuong trinh mo td
mach dién c6 dang:
di, _

dt

Khi Vma: L E.

. , di
Khi V khod: Lﬁ:E—U,.

Vi gid thi€t U,=const dong qua culn L c6 dang tuy€n tinh, do d6 néu
Luiny Lnax 12 céc gid tri nh® nhat, 16n nhat cla dong dién qua cudn cdm, ta cé:

E E-U
0t <triy Zyy +rtst # Ty =y —— ().

min 2 X

. . E N E
Tal [:fx ta CO: Imin +ztx :Imax . Tu day Suy ra AI = Imax _Imin :ztx (*)
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Trong ché& d0 x4c 1ap: i, (t=0) =i, (1 =T). TU day ta cé:

E-U
I . =1 - LN\T—t). *k
min max L ( x) ( )
E-U E T

) vy (o BV r )= eu =T E (e
TU () va (%) suy ra: — (T 1) =71, @U, o B )

~ T A A n < « A A A ¢ 2.
Vi T >1 nén U,>E. NhU vay s@ dO lam viéc nhu mOt bQ bién ddi

ting 4p. V€ y nghia vat Iy tU cdc hé phuong trinh trén ciing c6 thé thay
rang mach chi c6 th€ 1am viéc trong ché d6 x4c 1ap néu nhu trong khodng
t=t, + T dong trong cudn cdm L phdi c6 tbc d0 Am (dong phdi gidm), tUc 1a

E_
LUI <0, hay U>E .

Bd qua tOn hao trén cdc phan tU thi cong sudt trung binh 1ay tUf ngubdn
phadi bang cdng sudt trén tai, nghia la:
EI=UI,

Do doé:

1,z1§%%§—%§:(1—5)1,

tX .
T b
c6 mOi quan hé gitia dién 4p dau ra, dau vao nhU sau:

U, = r g1
T-t, 1-0

Trong dé: d==;0<0<1, la tham sO di€u chinh. Poi v&i dién 4p ta ciing

TU hai bi€u thlc trén c6 th€ thay rang bd bi€n doi lam viéc gidng nhu
mOt mdy bién 4p ting 4p vGi hé sO mdy bi€n 4p bang (1-9). PO thi dang
dong dong di€n, dién 4p cUa cdc phan t trén s d6 cho trén hinh 3.2 (b).

1.1.3 BO bi€n doi ngudn DC-DC ndi ti€p, song song

Trong cdc b0 bi€n dbi nGi ti€p hodc song song di€n dp ra tdi c6 cuc
tinh giGng nhu dién 4p ngudn. SO dO nbi ti€p, song song c6 tidc dung ddo
1ai cuc tinh ngudn. Trén sO d6 trén hinh 3.3 (a), van V mac nbi ti€p gilra
tai v&i nguOn nhung cudn cdm L 1ai ndi song song v&i tai. Khi V thong do
diot D ngin cdch dong tU nguOn chi nap ning 1ugng cho cubn cdm L. Khi V
khong thong dong qua cuOn cdm ti€p tuc duy tri theo hudng cii, dOn niing
luong ra phia tdi. Do chi€u cUa didt D cuUc tinh di€n dp trén tdi ngugc vGi
cUc tinh nguOn E.
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Tuong tU nhu d6i v3i cic sO dO trén, ta c6 hé phuong trinh md td mach
dién c6 dang:

> di

Khi V mQ: L4 g
dt

di, _

Khi V khoa: L " -U,.

Vi gid thi€t U=const dong qua culn L c6 dang tuy€n tinh, do dé néu
Lyin, Inax 12 cdc gid tri nh® nhat, 16n nhat cUa dong di€n qua cuOn cam, ta cé:

E
0 r<t,:i, =I, *+t;
L
t. t <T:i, =l —Tf(r |
. , E E
Tal t:tx ta CO: Imin +ztx :Imax QN :Imax _Imin :ztx‘ (*)

Trong ché d6 xé4c 1ap: i, (1=0) =i, (t=T). Do d6 ta cé:

U U

=] =t (T-t \ @A =1 -1 . ==2t(T-t). ok

min max L ( x) max min L ( x) ( )
TU (*) va (**) suy ra:

t

U=——F feooksk

Y T-t, (%)
Vi o2 6 th€ 16n hon 1 va nhd hon 1 nén so d6 c6 th€ 1am viéc nhu

X

mOt b bi€n d6i vira ting 4p, vUra gidm 4p.
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AV DO
+ i m
L .
iy # '
E BAENIE
.
(a)

(b)

Hinh 3.3 B0 bi€n d6i ngudn DC-DC n0i ti€p, song song.(a) SG dO
nguyén ly; (b) P06 thi dang dong di€n, di€n 4p

1.1.4 Ung dung mach nguén On 4p ki€u xung ding transistor

Trong mach ding 2 tang ddo trong IC 4069 d€ tao ra tin hiéu c6
dang xung vudng, tin hi€u nay qua su khuéch dai clla mot tdng ddo, cho
kich vao chin B cUa transistor TR1 va 1ai qua mOt tang ddo khac (ciing 14y
trong IC 4069) cho kich vao chan B cla TR2, nhU vay s€ tao ra dugc hai tin
hi€u c6 tinh ddo pha cho tic dOng vio tang cdu kéo ddy. Nghia 1a khi TR1
dan dién thi TR2 s& phai ngung dan va ngudc l1ai. Tin hiéu 18y ra trén
chan C cUa hai transistor TR1 va TR2 cho tdc dOng vao cau kéo day vGi 4
transistor déng m& nhanh dang MOSFET, mOt bén 1a transistor MOSFET ho
bG TR3, TR4 va mOt bén khic 14 vGi TRS, TR6. Dong di€n kéo day s€ luon
cho dGi chi€u qua cudn sO cap trong bi€n dp T1, cudn sO cdp quan it vong
vGi day dOng to, 1am viéc v&i cuOng d0 dong dién 16n, diy 1a mOt bién 4p
xung cong sudt 16n, tan thap, trén cuOn th quén nhi€u vong hon culn so
nén cho ra mUc dp AC cao, 3 ddy, ngu0i ta tinh sO vong quan d€ 1ay ra mUc
4p AC 100V va 110V (Di nhién n€u Ban mu0n 1y ra mUc 4p 220V, Ban
phai ting sO vong quan & cudn th(r 1én gap doi).
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Hinh 3.4: Mach ngu0n 6n dp ki€u xung ding Mosfet

Tang cong sudt lam viéc vGi mUc ngudn 18y trén mot ac-qui 12V
DC, & day dung F1 1am cau chi bdo v€, phong khi trong mach c¢6 linh kién
bi cham lam ngén mach, cau chi s& dUt d€ tranh 1am hu nguOn DC. Tu C4
c6 tac dung 10c va ngudi ta dung IC Gn dp ho 78xx (7805) d€ c6 mltc ngubn
5V DC c6 d0 On dinh t6t d€ cap cho tang dao dOng v&i IC 4069, di€u nay
s€ gilt cho bién d0 tin hi€u va tan sO dugc 6n dinh. Ding 2 tu nhd C2 va
C3 cho cdng dung 10c bO céc tin hiéu nhi€u tan s6 cao va gilf cho IC 7805
khong bi hi€én tugng dao dOng tu kich.

Trong mach tan sO tin hi€u cla tang dao dOng phu thudc vao tri sO
cla R2, bién trd VR1 va tu C1, & diy VRI c6 tdc dung chinh tan. Pién tré
R1 ding d€ s(ra dang xung, ting hi€u sudt kich thich cho tang kéo day.

+ Nguyén 1y hoat ddng clia mach dao ddng tao xung, cap tin hi€u cho
tang kéo day.

Tan s6 thi thiéu Tén s6 thi da
f 120 8 x Cx R ) f 1/(2.2xCxRk)

1]
1

1/(2.2x22x 108 x4.2x%103) /(2.2x22x 1085225 10%)

1/( 10,648 x 1073 )
93.9 Hz

1/{ 20,328 x 1073 )
49. 2 Hz
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Mach diing 2 tang dao trong IC 4069 rip thanh mach khuéch dai ddo
pha, tin hi€u 1ay trén ngd ra cho qua tu C1 (10uF) va R1 tao hoi ti€p thuan
v€ ngd vio, va dung dién tr dinh thdi véi R2 (2.2K), bi€n tré chinh tan
VRI1 (2K) d€ x4c dinh tan sO dao dOng. Trong mach nay, mach dinh tan
gbm c6 tu C1 va trd R2+VR1, dién trd R1 c6 tic dung slta dang xung ra
lam ting hi€u qua kich thich & tang kéo ddy.

Tan sO cUa mach dao dbng, tinh theo hé thic: f = 1/
(2.2)xC1X(R2+VR1).
Nhu vay, khi

* Chinh VR1 = 0, ching ta tinh ra tan s6 dao ddng 1a:  f=93.9Hz

* Chinh VR1 = 2K, ching ta tinh ra tan s6 dao ddng 1a:  f=49.2Hz

Ta c6 thé diing may do tan, do tan sO tin hi€u G ngd ra va chinh nhe bién
tré VR1 d€ c6 tan sO di€n nha den 1a 50Hz (hay 60Hz) cho phii hgp véi cic
thiét bi cong nghiép.

+ Hoat ddng cla tang thic va tAng cong sudt kéo day.

Tang thic diing transistor loai bipolar quen thudc: 2SC1815. Tin hi€u
cho vao chan B va 1dy ra trén chan C, nén né c6 tidc dung lam ting bién d6 va
dong thdi cho vudng héa tin hi€u, mach khuéch dai vao B ra C c6 tinh ddo
pha.

Tang cong sudt rép theo dang cdu kéo ddy can bang v4i 4 transistor
déng m& nhanh MOSFET loai cong sudt 16n. Khi tin hi€u vao trén chan
cOng (Gate) cla TR3, TR4 & mUc 4p thap (Low) thi TR3 dan dién va TR4
tat, khi tin hi€u vao trén chan cOng (Gate) TRS, TR6 & mUc 4p cao (high),
thi TR6 s& dan dién va TRS tat. Nguoc 1ai, tin hi€u ddo pha cho vao cuc
cOng 1am cho TR4 va TR5 dan dién thi ldc nay TR3, TR6 tat. Pi€u nay sé&
ludn tao ra dong di€n ddo chiéu chdy qua culn so cap cla bién dp xung, &
ngd ra trén cudn diy th(r cdp s€ c6 di€n dp volt cao xudt hi€n. MUc 4p ra
tuy thudc vao sO vong quan cla culn th( cdp. Cong sudt ra tiy thubc vio
kich thudc cla bi€n dp. V3i tang kéo ddy can bang, bién d0 tin hiéu & ngd
ra s€ c6 tinh d6i xUng c4n bang tOt.
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Tang thac
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Hinh 3.5: Nguyén 1y hoat d0ng cUa tang ddy kéo
1.2 Mach ngu6én ©n ap ki€u xung diung IC

RJKE015DPK, other RJKO0654DPB, other
f

»4 !  ACIDC o
PFC " / DCDC 12V bus

12 V (HDD, fans)

{ POL, Buck Converter

POL® —_c 0\

o] =25V

(30 VI1.6 moy

I

~=1.8V

B.0656DPB POL
Q.

POL pmT™15V

VRM* VRD 13V

| ] -
300-400 V DC L {VRM, VRD® (=13 V
L N |
Feedback circuit for output voltage CPU
Photocoupler: P52561D-1, other core

Trong cdc hé thGng mdy tinh chl ngudn DSP dugc chia 12 3 phan chinh
Khoi chuyén doi bén ngoai dugc goi 1a mach boost PFC. Mach nay c6
chlc ning chuyén ddi tir dién 1udi mot pha 220V-AC sang di€n 4p mOt
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chiéu tU ( 300V dc -400V-dc. D€ ting hi€u sudt chuyén ddi, khOi nay
thudng st dung 1a mach ting dp c6 On 4p va di€u chinh hé sO cong sudt
ngd ra nhd tich hgp mOt cudn cam Lp bén trong mach. Pién 4p 400V- dc
nily dUgc cung cap vio hé thOng Bus dau tién goi 1a ( Bus 400VDC ).

KhOi bi€n d0i dién 4p DC/DC: Khoi nay diung d€ ha dp tUr 400V- dc
xuOng 12Vdc d€ cung cép vao hé thOng bus th(r hai ( Bus 12V ). Khoi phia
sau hé thOng bus th( 2 chinh 1a cdc di€m tdi ( POL: point of load), hay 1a
cdc mach chuyén d6i ha 4p cung cap truc ti€p cho tai va thudng st dung
12 mach buck converter tao ra dién dp mOt chi€u nhu: 3V, 2,5V; 1.8V;
1.5V; 1.3V hay ciing c6 th€ cung cdp truc ti€p 12V dé€n cic hé thOng 6
cUng hay cdc hé thOng quat tdn nhiét trong bo mach chu.

Nham néang cao hiéu sudt va cong sudt cla b0 chuyén doi, cac linh
ki€n s dung trong hé thOng nay chU y€u la Mosfet, IGBT va cic b0 bim
xung PWM
Cau triic cla ngudn phan tan dung trong hé théng x& 1y, truyén thong
tin va vién thong.

RJ““}‘“UPB\/ Brick converter
r s
RJK0654DPB . ’ Buck converter

) Full bridge topology 8

e

Synchronous rectfication

AC AC/DC WGSFET sontral

input (Rectifier)
Control IC HA16163T, R2A20121

@ Half bridge topology 12V bus
. 1

PFC DC-DC Primary SW Secondary SRZ

ContEITE RJKOG654DPB
DC | I: I
40T 7
For datacom, network _—L : Buck converter

and telecom B

1.8V
|_» Memory

1.5V
| Chipset

1.3V
—» CPU core

F
RJKOG54DPBE

E"'FB
48 V 1.8V
DC bus Active clamp topology PoOL }4 Memory
1.2V
* poL H—» Chipset
1V

RJK1557DPA

-
- -

vRD H—™ CPU core

3.3V,5Vbus

. N
=Y

. S
1 PEC: Power Eactor Correction Feedback circuit for output voltage R K0654DPB
*2 SR: Synchronous Rectification Photocoupler: PS2561D-1, other

O trong sO d6 khoi cla cdc hé thOng ngudn vién thong ¢ su khac biét hon
so v&i hé thOng ngudn cung cap cho hé thGng mdy tinh chl 14 phia sau hé
thOng Bus 48VDC khdng phdi 12 mach buck converter ma dé 1a cic brick



153

converter. C4c brick converter nay chinh 12 cdc mach chinh Iuu ddng b0
cich ly thong qua bi€n ap xung. Phia sO cap cUa bi€n 4p xung nay c6 thé 1a
cdc b chinh Iuu dong bd Full — bridge hay flyback — converter . phia th(
cap cUa bi€n 4p xung chinh 14 cdc mach chinh luu déng bd hai nlra chu ky
ting gap doi dong dién. DSP dung trong hé thOng x( 1y, truyén thdng tin va
vién thong.

V& mat cau tric DSP diing trong hé thOGng mdy tinh chl. Pay 13 m6t
dang cla hé thdng ngudbn DC/DC cich ly ding d€ bi€n dbi tir hé thOng
bus 48V —dc sang hé thOng bus 12V va bus 5V, 3.3V . Phia sau bi€n 4p
xung 12 b0 chinh 1uu ddng bO cung cap cho hé thdng bus 12v va bus 3V,5v.
tUr hé thOng bus 12v,3v,5v mdi cung cap dén cic di€m cla tdi (POL point
of load) thong qua bd chuy€n ddi ha ap buck converter.

Y nghia cUa b0 chuyén chuyén d6i nay 1a d€ céch ly dOc 1ap gilta hé
thOng 1udi dién v4i hé thOng tdi tidu thu phia sau nham nang cao tinh an
toan va d0 tin cdy cho hé thOng tram thu phat tin hi€u, trdnh dnh hudng
cUa s6ng hai I1én 1udi va ngugc 1ai.

Mach di€u chinh hé s cong suat

L 121 i,
—SYY Y, P—
D .
WO o v cFu]r
S

Trong sG d0 trén, phan t(f déng ngdt chinh khong 1am nhiém vu n6i
tdi vao nguOn ma chi nap ning luUong vio cudn cdm L. cudn cdm L mac
nOi ti€p gilta tdi v&i ngubn. khi V thong, cubn L nap ning lugng bang
dong di€n i, di t& ngubn qua L, qua van V. khi van V khéa lai, dong di€n
qua cubn cdm ti€p tuc dugc duy tri bang dong I qua diode D va phu tai.
gid tri tu C c6 gid tri dU 10n, mac song song v4i tai d€ san phang dién dp, vi
vay, c6 th€ gid th vi vay c6 th€ gid thi€t di€n 4p trén tdi U, gan nhu khong
thay dGi trong chu kY déng cat cla van V. Nhu vay khi V m& do c6 dién ép
trén tdi U, ma diot D kho4 1ai.
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So d6 mach diéu khi€n Boost — PFC

Mach nay cung cap di€n 4p On dp ngd ra 400Vdc . pham vi dién dp
AC cho phép thay d0i trong khodng 85VAC — 246VAC. ChUc ning cUa
mach nhu sau:
GOm culn diy 10c nhi€u dién tir L1,C1 va L2. Cau diode chinh luu tir AC
sang DC. C4c phan t co ban L3, Q,D1,C5 1a thanh phan chinh trong mach
boost converter. Tu C2 dung dé loc d0 g0n tan sO switching cla di€n ap
AC. Cac phén tlr L4,D2,C3,D3,R1 va C4 phu tr@ cho diode DI tao dong
dién phuc hoi.

L L2 L3 L4 o1

A 4

AC input c1 —>— B 0 3 = c 4K B
I~ c2 ~ LT
R2 D2 D3
R4
R3 6
R6 R5 c7

BN

Mach khuéch dai sai léch
dong dién

C8 R9

R7 c9 RS

Mach nhan
X Vref

Mach khuéch dai sai léch dién
ap R10

Y4

Mach di€u khi€n vong 1dp c6 6n d4p gbm R9,R10,R8,C9,C8,C7 va
IC2 phét hién dién dp sai 1&ch tU di€én 4p phdn hoi dua vé. ngd ra cla
IC2 dugc dua vé mach nhan ( mach tich dao ham ) chinh luu dién 4p ngd
vao,, do d6 tao ra tin hi€u dong dién mau tai ngd ra cUa kh6i mach nhan.
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Vong 1ap On 4p dong di€én dugc thuc hién bdi R2, R3,R4,C6,C5,C7
va IC1 tao ra tin hi€u sai 1€ch dong di€n tai ngd vao duong cla IC1dua
vao b0 PWM

Mach PWM so sanh v&i tin hi€u ring cua d€ tao ra tin hi€u chi ky
lam vi€c dung d€ diéu khién Q.

Mach diéu khién PFC diing IC LM4821

|
DC IN

e +
L Io
o]
AC + 1
IN }iFR ‘ I 1 (I;JC
uT
DeR g AL IGJ-
/ L
ey "
flam Rs <
Current Control Loop Rc AcL Voltage Control Loop
wour T
ZcF E
|
1A—
Lia_l -
l +
14+ ,—[4—|
T 1
! Iam
IsINE GAIN
15] MODULATOR
! Clock
EAQUT [ ]_ |
zr L?_I

Bén trai ngd vao cUa bd di€u ché duoc goi 1a dong dién mau (Igw).

Dong dién mau nay 1a dong vao ma ti 1& vGi dang séng dién 4p chinh luu
ngd vao. Vi tri ngd vao khac & phia dudi bb di€u ché, 1a b0 khuéch dai do
sai sO cUa dién 4p. BO khuéch dai sai sO 18y dién 4p ngd ra ( dung mOt bd
chia 4p) & phia sau diode ting dp va so sanh vGi di€n d4p mau 5V. b khuéch
dai sai 1&ch dién dp s€& c6 mOt bing thong nhd d€ khong d€ cho bat ky
thay dGi d0t ngbt dau ra hodc d6 gon that thudng anh hudng dén dau ra
cUa b6 khuéch dai.
G hinh vé trén cho thdy rang pham vi cla cic khGi ML4821 (b0 di€u
khi€én PFC chudn) d€ tao ra hé sO cong sudt 16n hon 95%.. cic khOi nay
bao gOm:

B di€u khién vong 13p dién 4p

B0 diéu khi€n vong 1ap dong dién
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B diéu ché d0 rOng xung

B0 diéu ché d0 10i

Muc dich cUa b di€u khién 1dp dong dién 12 d€ dang séng dong dién
ciing pha v3i dang séng dién dp. D€ dong dién clung pha v&i dién dp, bd
khuéch dai dong dién & bén trong phdi dudgc thi€t k€ dU bing thong dU dé
gi(l 1ai cdc séng hai dién 4p ngd vao.dai bing thong nay dugc thi€t k€ dung
cdc tU va dién tr@ bén ngoai. Bing thdng nay dudc thi€t k€ trong moi
truOng hop dén mot vai Khz ( khong bi dnh huéng bdi bat ky dot ngdt nao
thodng qua), cic bing thong nay s& dung thdng tin tU b0 di€u ché d6 10i
d€ diéu chinh d0 rOng xung nOi ma Mosfet bi m& hay déng.

B0 di€u ché d0 10i va bd di€u khién vong 1dp di€n 4p lam viéc vdi
nhau d€ 1ay mau dién 4p va dong dién ngd vio tuong Ung. hai cich do nay
12 d€ so sanh lai v&i nhau d€ xdc dinh. Cich gidi quy€t nay 14 d€ so sanh
v0i dién dp mau cla dong dién ngd ra d€ xdc dinh chu ky cla PWM.

Piéu ché€ suon lén d€ xdc dinh chu ky PWM

4_+
M_> [0 []

//
1T NI

Qutput

T{}N

Ts
Piéu khi€n d0 rOng xung sU dung suOn 1én (di€u ch€ suon 1én khi
ngd ra cUa switch trang thdi m& khi d6 ngd ra cla bl so sdnh qua suOn phia
sau cUa xung ring cUa da dugc chon. )
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s | >0
A

LI UL

Qutput

Ton

Ts

Cac dudng thang ma di qua xung ring cUa thi ngd ra cla bd khuéch dai vi
sai nam trong pham vi di€u khi€n dién 4p. Ngo ra cla bd khuéch dai vi sai
dua vio RS —FF  d€ di€u khién cdng sudt cla Mosfet .dong di€n trunng
binh & ché d6 dang séng

Dang séng ché d6 diéu khi€n dong dién trung binh

1.3 MOt sO loai ngudn On ap khac

B0 khuéch dai thuat todn trong sO dO 12 mach theo di€n 4p c6 d0 10i
bang 1, trong d6 pin Weston dugc ndi truc ti€p vGi dau vao khong ddo, vi
tr§ khang vao cla KDTT rat cao chi nhan dong khodng 0,03 mA tU pin
Weston nhung 1ai ¢6 trd khang ra gan bang 0 va c6 thé cap dong ra trén 5
mA. NhU vay mach nay cé dién 4p dau ra chinh x4c 1,018 V va dong ra trén
S mA
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U
=2 ]
2 741P
é -
3, 5 .
+
WESTON_ N
1,018V 7 12 [1 Rl gurput
- Rz LJ16K  1,p18 U
w 18K
+J
=l
& ]
Hinh 3.6 Ngu0n 4p chinh x4c
s TV
@ a1
2" 2N3704
+* h,_
HESTON_| .
1,0180 77
| [ i
IK OUTPUT
1,018 U

Hinh 3.7 NguOn 4p chinh x4c ¢6 dau ra ting cudng
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|

+18Y
741P © Q1
6 2 2N3704
. QUTPUT
12K 9,.12V
Hinh 3.8 B& ngu0n thay d6i dugc dién 4p
. +18U
RL
2, 7K
R2
— 2N3704
3,9K
C1 .
ZD1 4 1uF - R4
R &8 = [] 3 []1ex
R3
2, 5% N QUTPUT
3..15V
RS
SET 15U max 10K
Hinh 3.9 NguOn thay d6i 3 V.15V
40. . +45U
|j Rl
1K
RZ p3
Ijl@K 3, 9K
-
“ Q2
2N3855
Z01 Z0z
33y 2&! 236, ey n4
2, 7K ]
"
ngtél . OUTPUT
R7 ur3,.30V
470
R8
1K
SET 3ev

Hinh 3.10 BO ngu0n On dinh 3-30 V; 0-1 A
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48, +450
[j RL
1K
Ql
R2 ut
f] 18K g?BK N[~ 741P Zhkioet
5
— 5 RS IK
- > g2
2N3ess
N a3
N37R4
201 202 R
33V zg ZES'SU n4 o8
2,7K []
Ré
3 18K
i oUTPUT
Thior
{1l
o 3.,300
470
Re
3 1K
SET 38V
2 ~2 7z 7z Y ~
Hinh 3.11 NguOn On dp 3 V- 30 V c6 han dong ngo ra
+8U
a =
[ 2 A L
| - b
oK ou
—T -2
R2 1K 3 g -
R6 8
2
at bl 74t o
N3704 16K o' @
2N3762
o 1 L 2%
5,50 = iy " c3
TN L L faur
i
t6ur 4,7
-18

Hinh 3.12 B0 ngu0n d6i xUng 0-30 V
1.4 Ki€m tra, stta chita cidc nguOn On ap ky thudt cao

1.4.1 Khdi ngudn nuéi
Nhiém vu cUa khOi cdp nguln la cung cdp ngudn lchi€u 12V 6n
dinh cho mdy hoat ddng, di€n 4p vao 12 ngubn xoay chi€u 220V AC khong

On dinh

 ——4

20VAC

.—*.

Bindp
ngudn

-

Chinh

WAC | chugle

L

= o

18V OC

d

Ondpuyén
tinh

12VDC
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Hinh 3.13: SO d6 khOi - khdi ngudn nudi
+ Bié€n 4p c6 nhi€m vu d6i dién 220V AC xubng dién 4p 18V AC
+ Mach chinh Iuu cau va 10c chinh 1uu dién 4p xoay chi€u AC thanh dién
4p mOt chi€u DC
+ Mach 6n 4p tuy€n tinh: ¢6 nhiém vu gilf cho dién 4p ra c6 dinh va bang
phang cung cap cho tai tiéu thu .
1.4.2 Mach giam ap, chinh Iuu va mach loc .

Bién ap
18Y DC
220V ' i >
D1
—
| D2 B
110V T 2200uk: 25V
"t ——
D3
Latll
o D4
ov

Hinh 3.14: Mach gidm dp, chinh Iuu va mach Ioc .
Bi€n 4p ngudn : Pién 4p vao = 220V 50Hz , Dién d4p ra = 18V

- D1, D2, D3, D4 14 mach chinh luu cau , chinh 1uu di€én AC thanh DC
- Tu C1 : 2200uF/25V 1a tu 10c nguOn chinh

Bién ap Cau Diode Tuloc

20V AC B

Hinh 3.15: Bi€n 4p va mach chinh 1uu cau, mach 10c trong thuc té.
1.4.3 Mach &n ap tuyén tinh :
a. Nhi€m vu : Mach On 4p tuy€n tinh c6 nhiém vu => Tao ra dién dp dau
ra On dinh va bang phang, khong phu thudc vao dién dp vao , khong phu
thuc vao dong dién tiéu thu
SO d0 tOng quat
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&0 dp va Clng yudt Dnapra
Dign ap vio . tng "
e L ——
| !
L D0 sai Léy mau 1
Z (sosanh) [* o
|
Tao dp chudn

Hinh 3.16: SO d0 tOng quit mach Gn 4p tuyén tinh

Pién 4p vao 1a ngudn DC khong On dinh va con gon xoay chiéu.
Dién 4p ra 1a ngudn DC On dinh va bang phang

Mach 18y mau 1a 18y ra mOt phan dién 4p du ra, dién dp 18y mau
ting gidm ty 1€ v&i dién dp daura

Mach tao 4p chudn : 1 tao ra mOt di€n dp cO dinh

Mach do sai : so sdnh dién dp 18y mau vG6i dién dp chudn dé€ phit
hién su bi€n d0i dién 4p G dau ra va khué€ch dai thanh dién 4p di€u khién
quay 1ai di€u chinh d6 m& cUa dén cong xudt, n€u dién dp gidm thi 4p di€u
khién , PKhién cho den céng xudt dan manh, va nguoc 1ai .

Pén cong xudt : khué€ch dai vé dong dién va gilt cho di€n 4p ra cO
dinh
SG d0 chi ti€t clla mach On 4p tuy€n tinh may Samsung

Mach hinh 3.17 tao 4p 1dy mau gbm RS, VR, R6, dién 4p 1dy mau
dugc dua vao cuc B den Q2 .

Mach tao 4p chudn gdm Dz va R4, dién 4p chudn dua vao cuc E den

Q2
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Q2 1a den do sai , so sdnh hai dién 4p 18y mau va dién 4p chudn dé
tao ra dién dp di€u khi€n dua qua R3 di€u khi€n d6 hoat dOng cla
den cong xuat Q1

Q1 1a d&n cong xuat

R1 la dién tr® phan dong

Tu 2200uF 12 tu 10c nguOn chinh

N ‘
Q1
18V IN | 8l 12V OUT
LVV AN
R2 R3 ng
—
= 2200uF
s @-—Ijgvm
Q2
R4 § Rs%’

Hinh 3.17: Mach Gn 4p tuy€n tinh trong Ti vi Samsung 359R

Nguyén tac 6n dp nhu sau : Gid s khi dién dp vao ting hodc dong
tiéu thu gidm => Pién 4p ra ting 1én => di€n dp chudn ting nhi€u hon dién
ap 18y mau => 1am cho dién 4p UBE dén Q2 gidm => dén Q2 dan gidm =>
dong qua R3 gidm => dén Q1 dan gidm ( vi dong qua R3 14 dong dinh thién
cho dén Q1 ) => két qud 1a di€n 4p ra gidm xubng, vong di€u chinh nay
dién ra trong thOi gian rat nhanh so v&i thoi gian bién thién cla dién 4p, vi
vay dién dp ra c6 dac tuyén gan nhu bang phang.

Trudng hop di€n 4p ra gidm thi mach di€u chinh theo chi€u hudng
ngUuaoc lai.

b. Hu héng thudng gap clia khdi cap nguén

+ Khong c6 dién vio mdy, khong cé ti€ng, khong c6 man sing
Nguyén nhan :
- Chdy bi€n 4p ngubn, hodc dUt cau chi.
- Chdy c4c Diode cUa mach chinh luu- Ki€m tra bi€n 4p nguOn : D€ dOng
ho thanh xIW va do vao hai ddu phich cdm dién AC, n€u kim dong ho
khong 1én => 14 bi€n 4p nguOn bi chdy, n€u kim 1&n vai chuc ohm 12 bi€n 4p
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binh thuGng.
- Do ki€m tra trén c4c Diode chinh 1uu cau

- Cudi cung ta c8p di€n va do trén hai dau tu 10c ngudn chinh phai c6 18V
DC

+ Hinh &nh bi ubn éo, c6 ti€ng u G loa

Ban chat cUa hién tugng trén 12 do di€n dp cung cap cho mdy da bi
nhiém xoay chi€u 50Hz vi vay nguyén nhan 1a :

- Hong tu 10c ngudn chinh 2200uF/25V

- Hong mot trong sO c4c Diode chinh 1uu cau

- HAng mach On 4p tuyén tinh

Ki€m tra :

- Ki€m tra cau Diode, n€u cau Diode binh thuGng thi do sut ap trén 4
Diode phai bang nhau, n€u dién 4p nay 1éch 1a c¢6 1 hodc 2 trong s 4
Diode bi hdng

- Po dién 4p DC trén tu 10c ngudn chinh phai c6 18V DC, néu dién 4p
ndy gidm < 18V 1a tu 10c nguOn bj khd .

Ki€m tra dién 4p DC 3 dau ra cla nguOn On 4p tuy€n tinh c6 khodng
11V => 12V, va diéu chinh bién tr& ngudn (VR1) dién 4p dau ra phai
thay d6i, n€u di€n 4p ra qua cao khodng 15V hoic qud thdp khodng 7V
va di€u chinh bi€n tr& VR1 khong tac dung 1a hdng mach 6n 4p tuyén
tinh

1.4.4 M6t s6 hu hong trong bd ngudén

INFUT FILTER 2DV 115

|
1
L - [ -
Cin — C
CON1 ﬁﬁ e g{g mach- chlnh o
i
W H cq m I i“-.

r
-t “NTCRL1

- & J/IT\

AC IMPUT

470pF | 470pF
m

o
;
40

.

b

X

[

rad

m

b

=]

m

Hinh 3.18 Mach ngu6n trudc cla mdy tinh
LOi thudng gdp la dlt cau chi F1, chét Varistors Z1 va Z2, chét cic
cau Diod D21..D24. Nguyén nhan chU yé€u 1a do gdt cong tac 115/220V
sang 115V rOi cdm vo dién 220V. Hodc c6 cham tdi G ngd ra. Nén ta phai
ki€m tra cdc ngd ra truGc khi cdp di€én cho mach. Nhu & bai phan tich, cubi
mach nay c¢6 dién ap 300V 1a OK.
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MOt s6 truOng hdp cdp tu 10c ngudn C5, C6 (hai tu to dung d€ thay
nhat d6) bi khd hodc phii s& 1am cho ngudn khong chay hodc chay chdm
chOn, tudt 4p
2. Mach bao vé
Muc tiéu

Hi€u dugc nguyén ly mach bdo vé
Biét cdch bdo vé& chdng ngan mach va qué 4p khi ding IC
Ki€mtra va sUfa chifa cdc mach bdo vé dung IC
2.1 Khai niém chung vé mach bao vé
Khi c¢6 su ¢O sdy ra ( qud d4p hay ngan mach ). Ching s€ bj tach khoi hé
thOng.
2.2 Mach bdo vé ch6ng ngdn mach dung IC: Ngudn 12 V/5 A ding
LM340K-12 hoac 7812:

B6 nguOn nay diing IC LM340K-12 c6 gdn tda nhiét v4i transistor Q2
diing d€ nang dong dién 1én 5 A, c6 kha ning bdo vé khi ngdn mach tai
bang gidi han dong Q1 va R2. Ngd ra gidm xuOng 0 ngay khi dong ra vugt
qui 5 A, R2 14 dién trd 0,3 /6 W loai diay quan duong kinh 22, th( cap
bi€n dp c6 di€m gilta v&i dién 4p dOi xUng 18 V/8

1) C4 2 Cl Rl Az
INdpgq 2200uF  2200uF 9,82 uF 8,3 2N29085
S ——
L L J.nq[l] G
3 2N2905 Ul
GND w LH340K-12 7Y
P ' Uy wp .
02 GND
1N4004 L
GHD =5 b =: &
a,GBUF --2)2L|F
BND o).
GND GND

Hinh 3.19 Ngu6n 12 V/5 A ding LM340K-12
2.3. Mach bao vé chéng qua ap dung IC
Ngubn On 4p 5 V tai 200 mA hodc thay ddi dugc 7 — 20 V tai 100
mA dung 7805 (hodac LM340-05) va LM741
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L oc3
T2,2F

N
Hinh 3.20 On ap 5 V/200 mA hoac 7-20 V/100 mA

2.4. Ki€m tra, stta chirta cic mach bao vé

2.4.1 Mach ©n ap transistor

Mach 6n 4p transitor va diode zener dugc dung nhi€u trong mach dién tr

dan dung. Transistor NPN thuOng ding mach Gn 4p no0i ti€p, v&i chan C 1a

dau vao ( n6i vGi dién dp chua On dinh), chan E dau cap dién 4p ra da On

4p. Diode zener dat & chan B cUa ransistor

12k
Vao 630 +13.6V
71( 3.6v
54.5v &J =
1000uf
22k 77
.
g
—L N DZ .ol 2
0.001 Birorl
77
77

Pién dp ra mat hodc rat thap khi transistor hd mach. Pién 4p ra chap
chOn khi transistor On 4p hoat dOng chdp chOn. Pién 4p ra thdp hon
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binh thuOng khi transistor G 4p bi do
Transistror On 4p bi ngdn mach 1am cho céc diode zener (G chan B cla
transistror On 4p ) bi ngdn mach.
Khi dién 4p ngd ra bi mat hodc gidm , ta ki€m tra linh kién transistror
On 4p , diode zener va cdc dién tr@ ohm nho
MOt sO cic thi€t bi di€u khi€n bdo vé& diing relay ma truOng hgp relay
bdo vé khong dugc md, thi ta phdi phan dodn ban dau 13 transistor c6
van dé . khi dau que do di€n 4p dat vao cic chan transsitor On 4p, relay
déng mach va tai bat dau hoat dOng, c6 th€ két ludn mach 6n 4p hoat
dOng chap chon. Bién phép khac phuc 1 han 1ai cdc m&i han clla mach
transistor On 4p, tdi hoat dOng tOt hon khong bi chdp chon.

2.4.2 Bang xt Iy su ¢d6 mach dién ap cung cap

Tri€u ching

Vi tri

Bién phap khac phuc

Tai khong hoat dOng

Ngubn cung cép di€n

4p thap

Po dién 4p dc trén tu
1oc ngubn 16n. Néu
khong c6 di€n 4p can

ki€m tra lai cau chi

Diode

Khong c6 dién 4p-
kiém tra diode (do trd
khang ngudi bang
VOM)

Céau nan dién

Ki€m tra 4 diode trong

cau nan dién

Bién 4p

Do dién 4p trén cubn
th( cap va so cdp cudn
day sO cap c6 thé bj
dut

bién dp chap chOn

Mach 6n 4p

Ki€m tra transistor On
ap, ki€m tra IC Gn 4p, ,
hé mach, ki€ém tra
diode zener, ki€m tra

cdc mOi han
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Cau chi m&i bi dut ti€p

Diode

Kiém tra didoe sislic bi
ngdn mach hodc bj ro.
Ki€m tra cdc vong day
trong bi€n 4p nguOn bi

chap.

Bién 4p qua dong

Didoe

Kiém tra cau diode bj
ngan mach, ki€m tra ty
bi 10, ki€m tra cudn day
bi€n 4p bi chap, thay
hodc quan 1ai may

bié€n 4p.

Mat di€n 4p cung cap

Mach di€n cung cap

Kiém tra dién trd cau
chi, h&d mach ( bi dut
do qud dong). Ki€ém tra
diode silic bi ngan
mach hodc bi r0. Kiém
tra tU 10c ngudn trén

mach

Pién 4p cung cap bi

ird

giam

Diode

Kiém tra diode bi hd
mach hodc bi r0. Kiém
tra transistor G 4p.
Ki€m tra mach bi qui
tai trong phan nguOn,

dién 4p bi gidm thap.

2.4.3 Cac Pan thudng gap cla bd ngudn ATX ( dung cho mdy tinh dé

ban)

BO nguoén khéong hoat ddng: Kich ngudn khong chay (Quat ngudn khong

quay.

Nguyén nhin hu hdng trén c6 thé do:
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Chap mOt trong cic transistror cong sudt => dan dén n6 cau chi, mat
nguOn 300V dau vao.
Pién 4p 300V dau vao van con nhung ngubn cdp truc khong hoat
dbng, khong c6 di€én 4p 5V STB
Dién 4p 300V c6, ngudn cadp truGc van hoat ddng nhung ngudn chinh
khong hoat dOng.

Ki€m tra:

Cép dién cho b0 ngudn va ki€m tra dién dp 5V STB ( trén ddy mau
tim) xem c6 khong ? ( do gilt day tim va day den) => N€u c6 5V STB ( trén
day mau tim ) => thi sUta ch{ta nhu TruOng hop 1 & dudi

Néu do day tim khong c6 di€n 4p 5V, ban can thio vi nguOn ra ngoai
d€ ki€m tra.

Po céc transistor cdng sudt xem c6 bi chdp khdng ? do bang thang
X1Q
=> N&u céc transistror cong sudt khong chap => thi stfa nhu TruOng hop 2
4, dudi :
=> Né€u c6 mOt hodc nhi€u transistror cong sudt bi chap => thi slfa nhu
Truong hop 3 & dudi
Sua chira:

Trudng hgp 1 : C6 di€n 4p 5V STB nhung khi ddu diy PS_ON xudng Mass
quat khong quay.

Phan tich: C6 dién dp 5V STB nghia 1a c6 dién 4p 300V DC va thong
thudng céc transistror cdng sudt trén ngudn chinh khong héng, vi vay hu
hdng & day 13 do mat dao dOng clia ngudn chinh, ban can ki€m tra nhu sau:

Po dién dp Vce 12V cho IC dao dOng cla nguOn chinh

Po ki€ém tra cdc dén Q3 va Q4 khuéch dai ddo pha.

Néu van ¢6 Ve thi thay thlr IC dao ddng
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300V DC o Stanby 12V

(Eﬁ_ i:i 'i:i:%dﬁoﬁha §

—

3

L, 12v
m_._ N

3

¥ N

11 _}Q_M_., -8V

e {2V

Fi

Bién &p chinh

Hinh 3.21 Mach ngu6n ATX

3. Mach Ung dung dung IC OP-AMP
Muc ti€éu
Hi€u dugc nguyén 1y co ban clla mach dao dOng, mach khuéch dai
dungopamp
Ki€m tra, s(ta chita thay thé€ IC trong mach
3.1Khai ni€ém chung
Mach khuéch dai thudt todn (Operational Amplifier: Op-Amps) c¢6 ky hiéu
nhU hinh sau

Vout

Hinh 3.22: Hinh ddng opamp
Pay 12 mOt vi mach tuong tu rat thong dung do trong Op-Amps dUQc
tich hgp mot s6 Uu di€m sau:
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Hai ngd vao ddo va khdng ddo cho phép Op-Amps khuéch dai duoc
nguln tin hiéu c6 tinh di xUng (cdc nguOn phdt tin hi€u bi€n thién cham
nhU nhiét d0, 4nh sing, d0 am, muc chat 18ng, phdn Ung hod-dién, dong
dién sinh hoc ... thuOng 13 nguOn c6 tinh dOi xUng)

Ngbd ra chi khué€ch dai su sai 1&ch gilra hai tin hi€u ngd vio nén Op-
Amps c6 d0 mién nhi€u rat cao vi khi tin hi€u nhi€u d€n hai ngd vio cling
lic s€ khong th€ xudt hién & ngd ra. Ciing vi 1y do nay Op-Amps c6 kha
ning khué€ch dai tin hi€u c6 tan sO rat thap, xem nhu tin hi€u mot chiéu.

Hé s6 khué€ch dai clla Op-Amps rat 16n do dé cho phép Op-Amps
khuéch dai cd nhng tin hi€u v&i bién d0 chi vai chuc mico Volt.

Do cic mach khué€ch dai vi sai trong Op-Amps dUQc ché tao trén
cing mOt phi€n do d6 d0 On dinh nhiét rat cao.

Pién 4p phin cuc ngd vao va ngd ra bang khong khi khéng c6 tin
hiéu, do d6 dé dang trong viéc chudn hod khi 18p ghép gilta cic khoOi
(module hod).

TGOng tré ngd vao clUa Op-Amps rat 16n, cho phép mach khuéch dai
nh(rng nguOn tin hi€u c6 cong sudt bé.

TOng trd ngd ra thap, cho phép Op-Amps cung cdp dong tOt cho phu
tai.

Biing thong rat rOng, cho phép Op-Amps lam vi€c tOt v&i nhi€u dang
nguOn tin hi€u khic nhau

Tuy nhién ciing nhU cdc vi mach khic, Op-Amps khong th€ lam viéc
On dinh khi 1am viéc v3i tan sO va cong sudt cao.

3.2. Mach khuéch dai ding OP- AMP
3.2.1 Mach khuéch dai ddo: Tin hi€u ngd ra ddo pha so vi tin hi€u ngd

N

vao

3.2.2 Mach khuéch dai khong ddo: Tin hi€u ngd ra cling pha so vi tin

hiéu ngd vao
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3.2.3 Mach theo di€n ap: Mach nay khong khué€ch dai dién 4p, chi khuéch
dai dong

3.2.4 Mach c¢Ong ddo: Tin hi€u ngd ra 1a tOng gilta cic thanh phan ngd vao

nhung trdi dau.

Ve
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3.2.5 Mach khu@ch dai vi sai (mach trlr): Mach chi khuéch dai khi gilta

hai tin hi€u ngd vao cé su sai 1&ch vé dién 4p.

3.2.6 Mach tich phan: Tin hiéu ngd ra la tich phan tin hiéu ngd vao
C




174

3.2.8 Mach tao ham mii

.
=-Rl,.exp—=
a

1 -aui

3.3 Mach dao dOng dung OP-AMP
3.3.1 Mach dao dOng sin

Cic bd KDTT c6 th€ dugc ding trong nhing Ung dung tao séng,
chiing c6 th€ thuyuc hién chlc ning tao séng sin, séng vudng, tam gidc...
v@i tan sO thap vai Hz dén tan sO cao khodng 20 KHz.

Séng sin tan sO thap c6 thé dugc tao ra bang nhi€u cach. MOt cich
rat don gidn 12 ghép mOt mach cau T kép gilta dau ra vdi dau vao cla
mach khuéch dai ddo dung KDTT nhu & hinh 3.23

Mach cdu T kép gdm R1-R2-R3-R4 va C1-C2-C3, mach cau T kép
dugc goi 1a can bang khi R1 = R2 = 2(R3 + R4) va C1 = C2 = C3/2. Khi
mach hoan toan cin bang né s€ trd thanh bd suy gidm phu thudc tan so,
tri€t hoan toan tin hi€u ra tai tan sO trung tam f = 1/6,28 R1C1 va cho céc
tan sO khic truyén qua. Khi cdu khong hoan toan can bang, né van déng
vai trd suy gidm nhung ldc ndy c6 tin hi€u ra tai tan sO trung tim, v pha tin
hiéu ra phu thuOc vao chi€u hudng mat can bang. Néu 2(R3 + R4) nho
hon R1 va R2 thi
tin hi€u ra ngu'gc pha vdi tin hiéu vao.
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+3u

[] lex OUTRUT

Hinh 3.23 Mach dao dOng cau T kép 1 KHz

Trong sO dO tin hi€u vao cla mach cau T kép 1ay tU dau ra cla
KDTT, dau ra cUa nd lai dua vao dau vao ddo cla KPTT va R4 dugc hiéu
chinh c8n than sao cho cau T kép c6 dién dp ra nhd tai tan sO trung tam,
tin hi€u ra nay s€ ngugc pha v4i tin hi€u vao. Nhu' vay cé hoi ti€p duong
tai tan sO trung tAm va mach dao dOng tai tan sO nay, gia tri ndy trong sO
do khodng 1 KHz.

Bién d0 ra c6 th€ thay dGi tir 0 dén 5 V hi€u dung nhG R7, nén chinh
R4 sao cho mach vUa ding dao dOng, khi d6 tin hi€u ra ¢6 d0 méo toan
phan <1%. Bién d0 ra khong thé€ ting vOt cao qua nhO ddc tuyén phi tuy€n
cla KPTT sé tu dOng di€u chinh bién d0 khi tin hi€u ra dat d&n mUc bao
hoa cla dac tuyén.

Mach dao dOng 1 KHz & hinh 3.24 st dung mOt phuong phdp khac
d€ tu dbng di€u chinh bién d0. Diode silic D1 dugc nli gilta dau ra vGi
dau vao cla KPTT qua bién trd phan 4p R7. Khi di€n dp trén diode vUot
qué vai trim mV, diode s€ dan va lam gidm d6 10i cla mach. Do dé, né
déng vai tro di€u chinh bién do.

PE chinh mach & hinh 3.9. Trudc tién dat con truot clia R7 tai diém
n0i v&i ddu ra KPTT, bay gi0 chinh R4 d€ khong c¢6 dao dOng, sau d6 thay
d6i R4 that cham cho dén khi bat ddu xudt hién dao dbng. Lic nay tin
hi€u sin ra cé bién d0 khodng 500 mVP-P hay 170 mV hi€u dung va qu4
trinh cin chinh di hoan tat. Khi dé R7 c6 th€ dung d€ thay d6i tin hiéu ra
tUr 170 mV dén 3 V hiéu dung vGi d0 méo khong dang k€.
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Hinh 3.24 Dao dOng cau T kép On dinh bang diode

Cac mach trong 2 sO dO trén diing 1am bd dao dOng tan sO cO dinh rat
tOt nhung khong thé€ tao ra nhi€u tan sO khéc nhau do khé thay dGi cling
lic ba hay bOn thanh phan cUa cau T kép. Tuy nhién, bang cich ghép mach
loc Wien v&i KDTT c6 th€ tao ra mach dao dOng nhi€u tan sO khac nhau
nhU & hinh 3.25 va 3.26.

Tan s6 ra cUa cidc mach nay c6 thé€ thay dGi mudi 1an nho bd bién
tr@ ddi R2 va R3, cdc mach nay chi khidc nhau & cich tu dOng di€u chinh
bién d6. Trong céc s0 d6, mach 10c Wien gdm R1-R2-R3-R4 va C1-C2 n6i
gilta dau ra v&i dau vao khong ddo cla KDTT va mOt cau phan dp tu dOng
di€u chinh bién d0 noi gilta dau ra v&i dau vao ddo. Cau Wien thuc chat
12 mOt mach suy gidm phu thubc tan sO c6 hé sO suy gidm 1a 1/3 tai tan s6
trung tAm. Do d6 d€ c6 dugc séng sin it méo thi phan di€u chinh bién do
cUa mach ludn
tu dOng thay d6i d€ bdo dam duy tri d0 1Qi toan phan cla mach gan bang
1.

Mach hinh 3.25 tu d0ng di€u chinh bién d0 bang cach ndi ti€p RS va
den tim LMP1 tao thanh mOt cau phan 4p tu di€u chinh.. Pén dugc chon
thy y tU 12 V dén 28 V va c6 dong danh dinh nhd hon 50 mA. Khi mach da
hi€u chinh ding, séng sin ra ¢6 d0 méo séng hai khodng 0,1% va mach doi
hoi ngudn cdp dong khodng 6 mA. Mach nay dugc hi€u chinh bang cich
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dat R6 @ mUc ra cao nhat rbi chinh R5 d€ c6 dau ra khodng 2,5 V hiéu

dung.

1K SFT 2,50 RMS
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Hinh 3.25 Mach dao d6ng cdu Wien 150 Hz — 1,5 KHz
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Hinh 3.26 Mach dao dOng Wien 6n dinh bang diode

Céc mach hinh 3.25 va 3.26 sU dung diode chinh 1uu hay diode zener
d€ On dinh d0 10i toan phan. Ca hai dang mach nay c6 dd méo tir 1 dén
2% nhung 1ai c6 uu di€m 1a khong giy ra nhitng bi€n dOng v€ bién d0 khi
thay d6i tan sO. Bién d0 ra dinh-dinh clla moOi mach 16n nhat 12 bang hai
1an dién 4p chuyén trang thdi cla cic diode. Mach hinh 3.26 gbm cic
diode bat dau dan tai 500 mV nén bién d dinh-dinh 16n nhét chila 1 V,
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con céc diode @ hinh 3.12 1a loai diode zener c6 dién 4p danh thUng cao
khodng 5,6 V nén bién d0 ra dinh-dinh 16n nhat 1én dén 12 V.
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Hinh 3.27 Mach dao dOng Wien On dinh béng diode zener

Qua trinh hi€u chinh cidc mach & hinh 3.26 va 3.27 nhu sau: DPau tién,
thay d0i R5 sao cho mach dat dén trang thdi Gn dinh v&i d0 méo thap
nhat. sau d6 thay d6i tan sO ra va ki€m tra d€ chac chan c6 dao ddng vdi
mOi tan sO. Néu can tim nhiing tan s6 ma tai dé dao dOng y€u rOi chinh
RS d€ thu dugc dao dOng tOt, khi d6 mach s€ lam viéc tOt trong toan bd
dai tan. MUc On dinh trong toan dai tn phu thulc vio mUc dOng nhat gilta
cdc bién trd R2-R3 va bi€n trd doi nay nén dung loai chat lugng tot.

Cic mach @ hinh 3.25 dén 3.27 dudc thiét k& d& dao ddng tlr 150
Hz dén 1,5 KHz. Né&u can, di tan c6 thé thay doi dugc bang cich diing
nhimg tu C1 va C2 khdc nhau, ting dién dung s€ 1am gidm tan sO. Tan sO
ra cao nhat véi dd méo thdp clla m6i mach khodng 25 KHz, do tGc d quét
cla 741 c6 giGi han.

Mach dao ddng Wien c6 th€ dudc thay d6i theo nhi€u cich tuy theo
yéu cdu cu thé. Chang han, né cé thé diung 1am bd dao ddng tan s6 c6
dinh hay bd dao dOng tan s6 cO dinh nhung c6 thé tinh chinh hay s(ra d6i
d€ mach chi can ding mOt ngudn cung cdp. NhU mach trong hinh 3.28 1a
thay d0i cUa hinh 3.27 d€ dao ddng 1 KHz v&i mOt ngudn cung cap. R7 va
R8 14 cau phén 4p cung cdp dién dp tinh tai di€m gilta va C3 ndi tat R8 vé
mat xoay chi€u nham lam gidm trd khang ngubn trén dudng truyén. Néu
khong c6 R3 va R4, dao dOng xdy ra tai tan sO dudi 1 KHz mot it. R3 va
R4 ghép song song v0i



180

R2 clla mach Wien va c6 th€ chinh tan s6 1am viéc chinh xac 1 KHz.

EiJ. SET 2,54 RAHS
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Hinh 3.28 Dao dOng Wien mOt ngudn cung cap
Cu0i cling mach hinh 3.27 thay dGi thanh mach & hinh 3.14 ¢6 tan s
dao dOng 8 Hz hay con goi 12 mach dao dOng tremolo. Cau Wien gdm R1-
R2 va C1-C2 véi céc diode zener ZD1 va ZD2, b6 phan 4p cd dinh R3-R4
dung d€ di€u chinh bién d0, R3 16n khodng gdp ddi R4 d€ bdo ddm dao
dOng v&i dO méo nho.

2D1=2D2=3,3U - 5,6V
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Hinh 3.29 Mach dao ddng tremolo 8 Hz
3.3.2 Mach dao dOng khong sin
KDTT c6 thé thuc hién dugc cic yéu cau tao séng vudng tan sO
thp rét tOt bang céach rap mach theo ki€u dao dOng tich thoat nhu' & hinh
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3.15a. Mach gbm hai b0 phan 4p dé€u 1ay tin hi€u tU dau ra cla KPTT va
1an 1uot dua tin hi€u ra cla ching dén hai ddu vao cla KPTT. MOt b0
phan 4p thudn tré gdm R2 va R3 c6 dau ra n6i v&i dau vao khong ddo cla
KDTT, b0 phan 4p kia gdbm R1 va C1 xdc dinh thOi hang séng vudng ndi
vGi dau. vao ddo cla KPTT. Liic nay KPTT déng vai trdo mOt mach so sanh
dién 4p va chuyén trang thdi lién tuc tiy theo mUc chénh 1&ch gilta hai tin
hiéu vao.

Nguyén 1y hoat dOng cla mach: Gia thi€t C1 di hoan toan xa va dau
ra KDTT dang & mUc bdo hdoa duong va nhue vay cd hai b0 phan 4p déu
c6 tin hiéu vao duong khd 16n. Do d6, qua bO phan 4p R2-R3, mOt nira
dién 4p bdo hoa duong dugc dua dén dau vao khodng ddo, con & dau vao
ddo c6 dién 4p duong ting dan do C1 nap theo ham mii qua R1 va ddura
cla KPTT. Sau mOt thOi gian khi dién dp & dau vio ddo vira 16n hon dién
ap tai dau vao khong ddo thi KDTT chuy€n trang thai va ddu ra cla né bat
dau am. Do d6, thong qua b0 phan 4p R2-R3 dién 4p tai dau vao khong ddo
cting 4m theo, trong khi d6 dién 4p tai dau vao ddo van con duong do dién
ap trong C1 khong th€ thay d0i tUc thOi. Pi€u nay lam cho dau ra cla
KDTT cang nhanh chéng chuy€n sang viing bdo hoa am.

Rl [] ~ap- UL

] Iy 5
I . OUT
2
w F4P
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Hinh 3.30a Mach dao dOng tich thodt cO ban

Khi dau ra da roi vao viing bdo hoa am thi thong qua b0 phan 4p R2-
R3, mOt nfa dién 4p bdo hoa 4m xudt hi€n tai ngd vao khong ddo va Cl
bat ddu xa qua R1 va dau ra cUa KPTT. DPién 4p tai dau vao ddo sé am
dan theo quy ludt ham mii. Cho dé€n khi dién d4p & day vira 4m hon dién 4p
3 dau vao khong ddo, hién tugng chuyén mach xdy ra va dau ra KDTT
lai nhanh chéng chuyén vao ving bdo hoa dudng. Mach c(f nhu thé
chuy€n trang thii khdng ngling. Nhu vay dau ra cla KDTT cho ra mOt
chu0i xung vudng va mot
chu0i xung gan giOng dang tam gidc trén tu C1.
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Mach dao dOng tich thodt cG ban nay c6 mOt sO tinh chat khd dac
biét. Tan sO dao dOng nhu da phan tich & trén phu thuOc vao ca thdi hang
R1-C1 va hé s6 phan dp R2- R3. Do d6 tan sO dao dOng c6 thé€ thay dGi
bang céch thay dGi gia tri clla mOt trong bOn linh kién nay.

Tan s6 dao dOng hau nhu bi khong ché bdi R1-R2-R3-Cl1, it bi dnh
huéng bGi dién 4dp ngudn. Vi vay mach c6 dd On dinh tan sO rat tot.
Mach @ hinh 3.30b dugc stta ddi tU mach 3.30a d€ tao ra b0 dao dOng
séng vudng c6 tan sO bi€n doi dugc tir 500 Hz d€n 500 KHz. Trong truOng
hop nay, tan sO thay dGi bang cdh hi€u chinh hé sO phan 4p cla bd phan
4p R2-R3-R4. Hé sO phan 4p cung v&i tan sO ra cé th€ thay dGi 10 1an.
Né€u can c6 th€ hi€u chinh R1 hodc thay R1 bang mOt dién trd 47 KQ
ghép n0i ti€p vdi bién trd 100 KQ (hinh 3.16) d€ c6 dugc tan s6 1am viéc
thap nhat clla mach vUa ding 500 Hz, mach nay ciing dung bién tré 10 KQ
d& thay d6i bién do tin hidu ra.
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Hinh 3.30b Dao dOng s6ng vudng 500 Hz — 5 KHz
Mach hinh 3.31 dugc stta dOi thanh mach hinh 3.32 d€ c6 thé thay
d6i tan sO tUr 2 Hz dén 20 KHz v4i bOn thang. MOi thang Ung v&i tung vi
tri cUa khéa chon cdc dién trd va tu dinh thoi. O mbi nhanh dinh thdi déu
c6 bi€n tr@ tinh chinh nham dat tan sO ra thdp nhat cla mbi thang, tranh
hién tugng bOn viing tan sO chOng 1én nhau.
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Hinh 3.31 Dao d0ng vudng 500 Hz — 5 KHz
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Hinh 3.32 Dao dOng s6ng vudng 2 Hz — 20 KHz

Cu0i cuing, hinh 3.33 cho thdy cach stfa d6i mach tao séng vudng co
bdn d€ lam b0 tao am thanh theo nit nhan. V&i céc gid tri dd cho, mach
phat tan sO 500 Hz v&i S1, 670 Hz v6i S2 va 760 Hz véi S3. C6 thé thay doi
tan sO bang cdch doi gid tri dién trd dinh thoi. Mach nay c6 thé dung 1am
thanh phan c0 ban cho hé thOng phat Am VD dung d€ di€u khién tU xa.

Chu y rang loai KPTT c6 th€ dung 1a loai 709 hodc 741. KDTT 709
c6 tOc dO quét cao hon 741 nén cé séng vudng ra tOt hon. 741 cho dang

séng tOt & tan sO khodng 2 KHz trong khi 709 cho dang séng khd tOt &
nh{ng tan s6
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khodng 20 KHz.
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Hinh 3.33 Mach tao 4m bang niit nhan

3.4. Mach nguén mét chiéu diing OP-AMP
3.4.1 Mach chinh lwu chinh xdc

Trong thuc t€, do6i lic ngudi ta cdn mach chinh 1uu c6 di€n 4p ngd ra
nhU hinh vé& trong di€u kién ly tuéng, nhung trén thuc t€ du diode dugc
phan cuc thudn va dan dong thi van c6 mOt sut 4p dang k€ trén diode (chinh
luu cdu sut 4p nay 1a 2VD). Pi€u nay dan dén su méo dang di€n dp ngd ra
nhU hinh vé.
PE khac phuc nhugc di€m niay, ngUudi ta st dung mach chinh 1uu chinh
xdc st dung Op-Amps nhu hinh vé




Méo dang

Hinh 3.42: dang séng mach chinh 1Uuu chinh xdc

Do dong di€n hai ngd vao cla Op-Amps bang khdng nén trong chu ky
phan cUc thuan cUa diode (chu ky chinh 1Uu) V=V, vi vay song dang
di€n 4p ngd ra bO chinh Iuu nhu séng dang bd chinh 1uu ly tudng.
SO @0 mach chinh 1uu chinh xdc
Trong sO d0 trén On 4p am (op-am) dugc dung vGi mach giGi han dong.
Transistor MPS-A70 cing v&i dién tré 1dy mau 6,5 Q (trong IC 6n 4p 3
chan ciing c6 tich hgp mach han dong ngo ra)
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Hinh: Ngubn 15V /1A
Mach ngubn 6n dp 5 V tai 200 mA hodc thay d6i dugc 7 — 20 V tai 100
mA ding 7805 (hodc LM340-05) va LM741
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Hinh : On ap 5 V/200 mA hodc 7-20 V/100 mA
Khi c4c khéa & vi tri +5 thi ngudn 12 5 V/200 mA, khi cdc khéa G vi tri
VAR thi 12 nguOn 7-20 V/100 mA. Khi d6 op-amp LM741 1am nhiém vu la
b0 dém khong ddo d€ dua di€n 4p mau tU cdu phan dp dén chyan COM,
bién trd 10 K diing d€ chinh dién 4p ra.

3.4.2 Nguon dong cong suat 16n

Trong thuc t€ ddi khi nguOn dong cung cdp ning 1UOng ra tdi sé tOt
hon ngudn 4p vi du nhu khi nap binh ac qui, néu s dung ngudn dong binh
s& 1au hu hon nhi€u 1an so vGi nap bang nguln 4p; dac biét khi ngubn 4p
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cung cap thuOng xuyén cé gid tri bat O6n dinh (nhu 1dy dién tU ning lUOng
mat trdi, sUc gié ...). Nhiing ldc nhu vay ta c6 th€ s dung nguOn dong
trinh bay trén hinh sau:

Hinh 3.43: Mach nguOn dong cong suat

C6 th€ ting thém dong cho mach dién trén khi thay Q, bang cic
transistor darlington (transistor dugc 1ap ghép san dang darlington bén trong
linh kién). Nhung Iic nay R, ciing phdi gidm theo mOt cich tuong Ung.
3.4.3 NguOn On ap

Hién nay, On 4p DC st dung vi mach chuyén dung di dat dén d6 On
dinh rat cao, tuy nhién muOn ché€ tao mot bd On 4p s& dung Op-Amps c6
d0 On dinh tuong doi tOt ciing khong phdi 1a di€u khé! C6 thé thuc hién
theo mach sau:

+F =12 S 30WDC S

35V

55@! !E‘,

Hinh 3.44: Mach nguOn On 4p ding op- amp
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Khi chinh dinh ti s0 gi(ta R, va R; thay d6i hé s0 khuéch dai vong kin
cla mach sé& lam thay dGi dugc dién 4p ngd ra ¢ mUc 6n dinh mdi. Vi
dong tdi tOi da 12 1A trong khi di€n 4p ngd vio bi€n thién trong mOt diy
dién 4p rOng, bO ngudn nay chdc chan s dung dugc kha nhi€u viéc trong
linh vuc dién t& vi mach.
Mach 6n dinh dong /ap 5A

Nhi€u On 4p dudc trang bi cic mach gidi han dong d€ bao v&€ phan
t(r diéu khi€én khi qué tdi. Mdac di tai c6 thé bi ngdn mach nhung dong sé
bi gidi han tai mOt gia tri dat tru@c. That ra mach nay hoat ddng nhu mot
mach On dinh dong dién.

at
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| 3
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Rl 33 LH317 b 1,20..300
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Hinh : Ngubn On dinh dong/ap 5 A

Op-amp khong hoat dOng khi mach & ché d6 On 4p, c6 thé xem
LM317K nhu mOt transistor NPN, khi d6 chan VIN tré@ thanh collector,
VOUT Ia emitter va chan ADJ 1a cuc base vd LM317K c6 chUc ning 14i
transistor di€u khi€n MJ4502.

Viéc gi6i han dong tu dOng xdy ra khi sut 4p do dong tdi trén dién
tr@ 18y mau R3 dU d€ chuyén trang thdi cUa op-amp LM301A, op-amp nay
lam viéc nhu mOt mach so sanh dién dp, lic nay D1 va D2 phan cuc thuan
va dong vao cUc nén clla LM317K gidm dU d€ duy tri op-amp & trang théi
khoa.
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Gi4 tri dong gidi han dugc di€u chinh bang R2. Diode D3 sang khi mach
lam viéc & ché d6 dong hang, tu ra C3 10 uF 1a tu tantal
3.5 Ki€m tra, sta chita, thay thé IC trong cic mach Ung dung ding
OP-APM
3.5.1 MOt sO nhimg hu hdng thuOng ghdp ddi vGi mach khuéch dai dung
op amp
Muc tiéu:
Reén luyén k¥ niing sUra ch(ta mach
Gidi thich dugc so d0 nguyén 1y hoat dOng clla mach
Dung cu thuc hanh
Ban thuc hanh
SO d0 nguyén ly
MO han, chi han, kim cat
Linh kién dién tl
Chudn bi Iy thuyét
Mach tién khuéch dai dung opamp
a. Mach khuéch dai co ban

R2
AN
RI
+ + .
Vi
! - VO
77

Mach nay c6 hé s6 khuéch dai Ay =-(R1/R2) va dugc goi 1a mach
khuéch dai.
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Mach khuéch dai khong ddo nay c6 hé sO khuéch dai Ay = 1+ (R1/R2)

b. SO dé mach khuéch dai thuc té

So d6 mach
Hinh 1:
- +15V
/ 10uF
AN - Y]
10uF /1
5 . .
e -15V Vo
RI
47K R3
R2 1k
~1C2 —
1DOUE/16V
Hinh 2:
Opam
MC4558D
+15V
I/
& -
VO
) >
15V
AR
= T ow |
1k 5R63k 3 1
. i .
C2
47uF
Nguyén 1y hoat dOng

Theo sO d6 hinh 1 trén dy ta cé
C1,C3: tu lién lac
C2: tU ngan dc
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R2,R3: cdu phan dinh hé s0 hoi ti€p, ciing nhu dinh hé s6 khuéch
dai dién ap
R1: trd khing vao
Theo sG d6 hinh 2 ta ¢
Cl: tu lién lac
R1: dinh tr@ khdng nhap clla mach
R2,R3,R4,C2: mach hoi ti€p am hé s6 khuéch dai AV
C3: tu chOng dao dOng tu kich
Khi c6 tin hi€u sin & ngd vao , op am s€ khuéch dai theo hé s
khuéch dai khong ddo cho tin hi€u ngd ra.
Cac hu hong thuong gap
Mat am thanh
Am thanh bj yéu
Am thanh bj méo dang
Am thanh bj nhiéu
> Cic hu hong trén dugc khac phuc bang phuong phép gan ngd dbng
luc két hgp v&i VOM d€ ki€m tra di€n dp dc va cic thanh phan trong
mach.

3.5.2 Lap mach khuéch dai vi sai diing OP-AM

SR

- Tin hi€u ra:
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Vo = %.(m— A2 = AvFi — D)

- VGi R1=R3, R4=R2, Av=R2/R1
- Duing VOM do dién 4p ra Vo va ghi gi4 tri vao bang sau

Bang 5.2

Vil (V) -10 -5 0 5 10 Vi2 (V)
Vo (V) -7
Vo (V) -4
Vo (V) 0
Vo (V) 4
Vo (V) 7

- V& d6 thi biéu dién ham Vo = f(Vil) cho méi trixémg hop Vo.

3.5.2 Mach khuéch dai dao

23K
| A )
15V
$80 3uF
- C
| + —|F~———1
|
@‘ " | RL
0
K
i 15V +V|o +12"
|
|
: .

Yéu cau

1. Do va vé dang séng ngd ra Vo, ngd vao Vi ? Nhan xét.

2. Xic dinh céc thong sO Av, Ai, Zi, Zo. Nhan xét két qua.

3. Xé4c dinh tan sO cat dudi, tdn sO cat trén, bing thong. V& dép
tuy€n bién d0-tan s6 clla mach.

< HuGng dan thuc hién

Budc 1: Cap Vi’ 1a tin hi€u hinh Sin, bién d0 2V, tan s6 1Khz vio tai A.
Budc 2: NGi 2 di€m B1 va B2. Diing OSC do tin hiéu ra Vo & kénh 1,
ti€p tuc chinh

cdc bi€n trd sao cho Vo dat 16n nhat nhung khong bi méo dang.

Budc 3: X4c dinh Av:
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- Dung OSC do Vitai B, Votai C & 2kénh CHI vd CH2. Vé lai
dang song va
nhan xét vé do 1&ch pha cla Vi va Vo.

g PO TUUUY TR FUURN UK. UV VUURN IR FOUIN OO0 ¢ Kénh I:
1 - Time/Div:
- Volts/Div:

10 A
o e e i ARRS Ramny ma e pa ¢ Kénh 2:

1 — Time/Div:
I - Volts/Div:

Sau d6 tinh Av theo cong thlc
Vo

Ay = —

Vi
Budc 4: X4c dinh Zi:
- Mdc n6i ti€p dién trd Rv=1.5KQ gi(ta 2 di€ém B1 va B2, sau d6 tinh Zi:

Ry

&= -
i—1-1
2

- V6i: V1 Ia gid tri di€n 4p ngd ra tai Bl
V2 1a gi4 tri dién dp ngd ra tai B2
Chi y: Cé4c thong s6 V1, V2 phdi dugc do bang OSC.

Budc 5: Xac dinh Zo
2= & .[E : ]

- Vi : Vol 1a dién 4p tai ngd ra C khi chua mac RL
Vo2 la dién 4p tai ngd ra C khi dd mac RL = 12KQ
Budc 6: Xac dinh goc 1é€ch pha ¢

- Duing OSC do Vi, Vo & 2 kénh va cho hién thj cling liic
- Xdc dinh géc 1éch pha theo cong thic:
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p= —.360°

=&

-V6i: Tlachuky cUa tin hiéu

¢ 1a géc 1é€ch pha

ala d0 1&ch vé thoi gian

Budc 7:  Xéc dinh cdc tan sO cat fL, fH va bing thong
Budc 8: Vé ddp tuyén bién d0 - tan s

- Gi(r nguyén bién d0, thay d0i tan s cUa tin hi€u vao Vi theo bang sau:

f(Hz) |10 |50 1200 {500 [ 1K | 10K | 50K | 100K | 200K

500K

IM

M

Vo
'|1H."

-

Ay

AV(%)

- Tir bing ket qua vé ddp tuyen bién dg - tan so.

F

Ay

4. MOt s6 mach khuéch dai, 10c chat luong cao dung IC
Muc tiéu:

Lap mach khuéch dai dung IC

Stra ch(ra mach khuéch dai dung IC
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4.1 Lap rap mach theo so do

4.1.1 Mach khuéch dai ding IC st dung IC TDA7294

Pay 12 mach khuéch dai 4m thanh s dung IC TDA7294 c6 cong sudt
100W, mach nay don gidn, nho gon, dé 1ap rdp, can chinh. Mach hoat
d0ng G ch€ dd AB c6 bdo vé ngdn mach, qud nhiét, hoat ddng On diinh.

Hinh 3.45: Mach khuéch dai dung IC s& dung IC TDA7294
SO do nguyén U
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C7 100nF +{s  C8 1000pF

R3 2K .I._"_T =

+Vs

[]

C2
2uF 6800 N

[ =+ "9

C1A70nE
TN

TDAT294

)
221F|
6 ¢

IN+HIUTE
e

R5 10K MUTE

MUTE THERMAL SIC
STEY SHUTDOWN | | [PROTECTICN

§ 15
Vs Ps

Rd 22K

STBY-GND

C3 10uF 2= 2= 4 10uF

C4 100nF ¢ C8 1000uF

= Vo

s

Hinh 3.45: Mach nguyénly 1IC TDA7294
SO d6 mach in:
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ZESILOVAC 100W
RICHARD UVACULA

Hinh 3.45: Machin IC TDA729

4.1.2 SO d6 lap rap linh kién

Foncovy zesilovac 100W s TDATZG4
@ PTOO2

] T
T3] —| i1 —
CB

['. F] i a 5 [3 T [] [ 1060 "-t}
@ Q212|21212| 21212212 @
GHND OUT GHD IN  GSHD MT GHO 5B +Ue GHND =Ue

Hinh 3.46 so d6 ldpmach 1C TDA729

P& cho mach hoat d0ng ta can phdi c6 mOt bd ngudn
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2 3,158

N

230V

OmF/50V

O

asa | D4 < i
= =
200W 225V D1-D4 usm. diody do 44
Hinh 3.47: Mach nguOn dung cho IC TDA729

4.2 Stra chira mach khuéch dai, mach loc ding IC
Céach kiém tra IC opamp
Thuc t€ ngU0i ta ché tao nhi€u op- amp dic trong mOt khOi den va nhi€u
chan ra ( thuOng thi 14 hay 16 chan). Gid st xét op amp LM324 c6 sa d0
chan nhu sau

(=)
=]
(1
=

LM324 (PDIF)
TOP WiIEW
\J
OUTRUT 4 E E OUTPUT 4
NEG. NEG
INPUT1 |2 @ 3] \NpuT 4
FOS. POS.
INPUT 1 > 12| meuT 4
“[ o
POS. POS.
INPUT 2 | 10 mpuT 3
NEG. 1) Ko =7 L5 nee
INBUT 2 2 i MEUT 3
OUTPUT 2 E B OUTPUT 3

Hinh 3.48: s0 d6 nguyén ly LM 324
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Quy udc danh sO th( tU theo chi€u kim dong ho . s6 1 dugc chon tinh
k€ tU chan c6 ddu cham
Bén trong IC dudgc tich hOp 4 op-amp
P& ki€mtra IC trudc tién ta phdi cdp ngulOn vao hai chan 4 va chan 11
cUa IC khodng 9V hay 12V
Néu cap nguOn do6i khodng +(-) 4.5V hay +(-) 6V. 1uu y phai ding am
duong. N€u sai s& 1am héng IC.
Po volt cic ngd ra clla Op- amp phai thay d6i khi ta thay ddi volt cdp cho
hai ngd vao (+) va (-) gidng nhau, khic nhau
Vi du: ki€m tra opam & hai chan 1.2.3.
Cap 12V cho chan 4. Mass vao chan 11.
NOi chan 2 va 3 rOi han vao mass hodc 12V . do chan 1 gdn bang 0V
Han chin 2 xuOng mass, con chian 3 han vio 12V. do chan 1 trén 7V 13 con
t6t
5. MOt s6 mach biao déng dung IC va cdm bién
Muc tiéu:
Lap dugc mach theo dung sG d6 nguyén 1y
SCa chita mach bdo dOng dung IC cdm bién

5.1 Lap rap mach theo so dd nguyén Iy
5.1.1 Coi b4o dOng

CMIOFF switch

2% to 18Y

2.2K§ 22K

7 7

100K TUF £ 15%
MESSS ?
B

VR VR2 +
47K 6 NEEE 3 |—|
‘ 2
1 5 —L =
1 4TuF/[ 0.1 uF Speaker
0.01uF

T u | Sohrn, 0.5

Hinh 3.49: Mach coi bdo dOng
Mach dudc tao bdi 2 con IC 555 ding d€ tao dao dOng. Tan sO dugc

di€u khi€n bdi chan 5 cUa IC. Pau tién 12 IC 1 dugc lam viéc xung quang
tan sO 1a 1hz va tu 47uF dugc nap di€n va sau d6 1a xa dién lién tuc qud
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trinh d6 c dién ra lién tuc nhu vay. Tan sO ra loa dugc di€u ché bdi IC2
va ta nghe dugc am thanh ra loa

5.1.2 Canh b4o anh siang

Iy
+ + el .
DMIOFF switch
100K,
10K |
BC158 8 4
7
- 1uF 115
SEK +
= 33K 5 NESSE 3 K
"
2
LDR
1 5
D'DMF—{ J_ Speaker
0.01uF Sohm, 054
-

Hinh 3.49: Mach canh bdo 4nh sing
Nhin vao mach trén kh4 12 don gidn vi mach chi s dung 1 con 555 d€ tao
dao dOng phat Am thanh ra loa va 1 con LDR cdm bi€n 4nh sang.
+ 555 & day Ia con tao dao dOng xung vudng trong mach nay né tao dao
dOng 1a 1Khz cap cho tai la Loa.

5.1.3 Mach bao trom
I I Icz s _ . "
T806 v
! b N Ak D4 HiC
z LDRZ o | | NE001 I...—_:
aln | ) NFC
e 3 ? s
1:” Dy {S t‘ggf} RLI
DOCR &, 1000
| M4001 SWIT CHES {53 RE Ly
+
12w ®"‘,TRIGI ifi'lﬁ
l::nc 1'1&‘ ._,.M,,_E? )
° 284 5L100
Ti
BT 584
VRAs . o )\\‘ '
"y i £ 0 51 evr2
2 > Fpusmoum 00K
0.0l foel T RESET SWITEH
" T & -
lo -
Tl CH POINT =

Hinh 3.50: Mach bdo trOm
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5.1.4 Canh béo chi thi mrc nudc bang den LED

LED1 - 1/4th

y > p
Ew¥> w¥>x oY teo ¥ o
1 2 3 4
3300hm 330akm 330ohm 3300hm
! 3 10, 14
13 |51 g 1=z g |33 171 |54
7
2 q 11
180K 180K 180K 180K
$1-54= IC CD4066 .
L
314 LED4 - FULL
b _ H"
— LED3 - 3i4th
. LED2 - 1/2
‘L T 14

Suggested

LED arrangement

Fiezoelectric
Buzzer

SPET (onfaff) switch

BC148

Hinh 3.51: Mach canh b4o chi thi m{c nuGc bang den LED

5.1.5 Biao dOng mic nudc di dén hay da day

gt

[+

o

BC109¢
Contocis
555 Rl
o2 . ! 100k
100uF Gnd Voo
3) Aty bisd
11 =
Sl Hpar  crlP
RZ
4.7k
L3l e o1
T 0.0ZZuF
Hinh 3.51: Mach bdo ddng mUc nudc da dén hay da day
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5.2 Stira chira mach bao dong dung IC va cam bién.
SCra ch(ra mach cAm bién 4nh sing
a. Muc tiéu
Trang bi cho hoc sinh k¥ niing stta ch(ta mach
Gidi thich dugc sO d0 nguyén 1y hoat dOng cla mach
a) Dung cu thuc hanh
Ban thuc hanh
MO han, chi han, kim cat
VOM, dao dOng ky
b. Chud@n bi Iy thuyét
Cau tao va nguyén 1y hoat d0ng cUa quang trd
C4c mach Ung dung thong dung cUa quang tré
Mach so sanh dung Op-amp
¢. Quy trinh thuc hién
> Kiém tra sUfa ch(ra tang so sanh
> Kiém tra sUfa ch(ta tang cong sudt déng md relay
> Chay thU va hi€u chinh lai

d. Thao tic mau
> MOt s6 su cO thuOng xuyén sdy ra, nguyén nhan bién phap khac
phuc
> Phan nhém hoQc sinh luyén tap
> Kiém tra stfa ch(ra tang cong suat
> Chay thU va hi€u chinh
e. Huéng dan két thic
» V& sinh cong nghiép
> TOng k&t cong viéc luyén tap cla hoc sinh
> Nhan xét v€ van dé an toan lao dOng
» Nhan xét cUa cd ca thuc hanh
> Rut kinh nghiém

Yéu cau danh gia
> Lap rdp ding kY thuat
> Giadi thich dugc nguyén 1y hoat dOng clla mach
> Gidi thich két qud do dudgc
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BAI 4
CHE TAO MACH IN PHUC TAP
M3 bai: MD 24-4
Gi6i thiéu

PE tao ra mOt sdn pham di€n t chat lugng cao , cdng viéc dau tién

12 thi€t k€ mach dién t trén mdy tinh, sau d6 ki€m tra va phan tich bang
phan mém mo phdng d€ cho ra sdn phdm dién t& dat dugc yéu cau vé
mat chat lugng ciing nhu kY thuat. Nhitng cdng doan nhu vay doi hodi
phadi rat ti mi va chinh xdc. C6 rat nhi€u coéng cu hd trg cong doan md
phOng va thi€t k& mach. Trong gido trinh nay t6i gidi thi€u mOt phan mém
dudgc st dung kha ph6 bi€n G céc truOng d6 14 Orcad 10.5.
Muc tiéu:

- Gia co6ng mach dién tU tuong ddi phlc tap dat yéu cau ky thuat.

- Rén luyén tinh ty mi, chinh x4c, an toan va v€ sinh céng nghiép
NOéi dung cUa bai:
1. Phan mé&m ché tao mach in
Muc tiéu:

Vé dugc nguyén 1y mach in

Tao thu vién va x( 1y 16
1.1 Gidi thiéu chung

Orcad 13 dong s@n phdm Ung dung cUa hang Cadence(Portlan), thiét ké&
nhQ sU trQ gitip cla mdy tinh(CAD-Computer -Aided- Design), giOng nhu
cac chuong trinh khiac nhu - Autocad, Autodesk, Workbend, Protel, Circuit
Maker...

Orcad c6 Uu di€m 16n so v&i cic chuong trinh vé& mach khic nhu
Protel, cicuirt d6 1a ch-Ong trinh chay nhanh, dé dang tao linh kién mdi
nén rat phit hgp véi cic qudc gia khac nhau, céc trinh d6 1am viéc khéc
nhau, chuOng trinh chay mach in nhanh.

- HO chuong trinh orcad bao gbm 3 phan chinh:

1.Capture: v& mach

2. Layout: V& mach in

3. PSpice: M6 phOng
1.2 Vé mach nguyén Iy va mach in

Nguyén 1y hoat ddng clla mach: Khi dOng co dugc ndi dén J1 quay

s€& cho ra dién 4p cdm Ung dat vao chan s6 1 cla Triac. Néu dOng cd bi
gidm tOc d6 ( c6 th€ do tai ting 1én) lam V1 gidm, D2 s& dan dién tao
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dong kich cho Triac. Dong di€n qua triac ting 1én s& 1am ting tOc d0 dOng
cO ting 1én nhu cii. N€u dOng cO bi ting tOc dd ( c6 th€é do tdi gidm
xuOng ) 1am V1 ting, D2 bj phan cuc ngugc s€ ngung dan, gidm dong dién
cap cho dbng co, tbc d6 dOng cO gidm xudng nhur cii.

—
ST - -
a a1
-
gl'll F D2
v
20 b, AT
=3 =5 W o1
R4 B2k e
o1 = T2801
| b, 2H2227
c2 RZ
100F ’
12k ”»
o4 1
¥ DIoRE 2
=0 DONG €O
1006 =

| Qz swz RS
INzzz2

R3
3.3k

Hinh 4.1: Mach di€u khién dOng ca AC
Céc linh ki€n trong mach: 5 dién trd, 1 bi€n trd, 2 tu khong phan
cuc, 3 diode chinh luu, 2 transistor ngUagc , 1 triac, 2 chéan cam, cong tac 3
cuc 1
Biy gi0 quay trG 1ai clta sG Place Part ( Shift + P hodc P ). Layra 1
con tr@ nao & khung Part ta go vao R sé c6 hinh anh nhu sau

Place Part
Bl
;H

Cance
Part List:
O=ZP100K. =T AL i Sidd Librany. ..
OZP10MES 2T Al
OZP1MEG A<TAL Bemoree Liorary
OZPCERST AaTAL
05100k T AL Part Search... J
OZS10MEG ATl
OZSIMEGATAL

07522 7BEATAL L

B MW E Rt _HSE—J
Libraries: . Graphic |
= s Mamal
_l | ¥ Bl | R?
15 |
T : <Value>
 Pattz per Pkg: 1 L}
= { Tupe: Homopeneous |

Enter d€ 13y R. sau d6 R sé di theo chu0t cUa ta, nhap chudt vao 5 vi
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tri d€ 1y 5 dién trd. MuOn thodt d€ 13y linh kién khac thi dn ESC,hodc
nh&p chudt vao biu tudng Select = trén thanh cong cu dé két thiic

DE chon chan cdm cho linh kién ta ciing 1am tuong tu, & khung Part
cdc ban gd CON2, sau d6 nhap OK d€ tré vé& man hinh lam viéc

Place Part | =

COM7/DEVICE
COMT#/COMNMECTOR
COM18/DEVICE
COM18/COMMECTOR
COM18&/DEVICE
COMI2A/COMMECTOR
COM13/DEVICE
COM13/COMMECT OF
COMZ/DEVICE

RESISTOR VAR '

RESISTOR SIP 9 HE/LAYOUT
RESISTOR TAPPED/DEVICE
RESISTOR TAPPED/LAYDUT
RESISTOR TAPFED/PCEDEV
RESISTOR TAPPED/DISCRETE
RESISTOR TAPPED/DISCRETE
RESISTOR TAPPED/LAYDUT
RESISTOR TD.»'F'EZBDE’%lr

R OR WaR/DEVICE
RFECISTOAR WaR A &YNHT

P& 13y tu di€én khong phan cuc chon CAP NP taikhung Part cUa thu
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vién sau d6 OK d€ trd vé man hinh 1am viéc

Ti€p theo, ban chon DIODE tai khung Part d€ 18y di Ot,nhdp OK
d€ tr&d vé man hinh 1am viéc. Nhap chudt trai vao 3 vi trf khic nhau d€ 13y
3 diode

DIM 96_ABC-5/CONNECTOR
DIN9E/CONNECTOR
DIN9E/BEMCHS
DINS6/CONNECTOR
DINSE_ABC/CONNECTR
DIN96_ABC/CONNECTR
DIODE /Desian Cache

Chon cong tac 3 chdu bang cich g&6 SW MAG-SPDT trong khung
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Part, sau d6 nhdp OK d€ tr@ v& man hinh lam vi€c. Tai trang v& nhap
chuOt trdi vao mOt vi tri bat ki d€ chon cong tac

Place Part

S/ MAG-SPDT '

Sw KEY-SPST/DISCRETE

SWKEY-SPST/DISCRETE

SWKEY-1011/DISCRETE
SW KEY-1011/DISCRETE
SWKEY-Y2011/DISCRETE
S\ KEY-Y2011/DISCRETE
SWKEY-YMOB1/DISCRETE

g
W Corizie

D€ 13y Triac, tai khung Part cUa hOp thoai Place Part g6 TRIAC,
sau d6 nhap OK va nhap chult tri vao vi trf bats ki d€ chon Triac

TRANZORE/DISCRETE
TRANZORB/ALAYOUT

'+ Noitn:
B Doz
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Chon cudn diy bang céch tai khung Part go INDUCTOR FERITE.
OK d€ tr3 vé man hinh 1am viéc

INDUCTOR FERRITE

INDUCTOR/LAYOUT
INDUCTOR/PCBDEV
INDUCTOR/PSPICE
INDUCTOR/SPICE

INDUCTOR 67144130/DISCRETE
INDUCTOR 67144130/DISCRETE
INDUCTOR AUDIO/DISCRETE
INDUCTOR AUDIO/DISCRETE
INDUCTOR FERRITE/DISCRETE
INRIICTAR FERRITF NISCRFTE

g
#

(SGTIVE

Bemove Library

Part Search...

Cubi ciing, chon chan Mass bang cdch nhdp vio bi€u tuong Place
Ground bén thanh cong cu. Tai khung Libraries chon SOURCE, tai khung
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Symbol chon 0, sau d6 nhdp OK d€ tr& vé man hinh lam viéc

acen]

-~ Macm Accesmsories  Options Window  Help _ | =
e e [ B e B e ol e

-

File Edit View
D@ @| 4= o] e
] 1 ]

Eﬂ
g
afTV-n
. A . 5
a8
g.
ellolole]s (2127 ]e ]l |+ olEl o o]

i | s

[ T items selected [Scale=100% X=16256 v=150.02 S

Céc linh kién van nam ngbn ngang th€, d€ c6 th€ xoay dugc céc linh
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ki€n doc, ngang, quay ngugc xudi r6i an phim R, hodc phim H, hodc V( ¢6
th€ chon vao linh kién kich phai chubt chon Rotate = R, Mirror
Horizontally = H, Mirror Vertically = V )... va sdp x€p linh kién saocho
gon d€ chudn bi nbi day

Drcnd Capture - [/ - [SCHEMATICL : FAGEL]] — l_l:ll _&;—l
| B File Edit View Place Mecro Accessaries Options Window Help
L T R el B Y B 1 I e il e
rJ T - I : —]
-[x
E
: s
|
1 B =
] INDOCTOR FERRITE b =
-Lr- —_-—]
.E : é : i
g g;.:'xp"" _.i-

;
1
b
“«
5
e
= 5]
(3
2|2

i 0 DIDOE i =
a1 "
E = _;ta e Ed
= N + [ _=
[F] =] Ll th P
s, o o2 = L} _
g i CAP =~.P§ R _: it
==L
* | SRR
AT TICDE I
e o RESISTOR VAR b
i i COMNZ .
—£ O g e
o=
| = o - 0 :
B \ ot o
i o SW JAEEPDT
: 2 HFH o S
Rd =g
2 g LB [
d A
I =0

1 inems selected Eﬁcale:itﬁf’é 2=11684 Y=17018

Dé nodi day cdc ban an phim W ( Place Wire ), con tr® chu0t sé&
thanh ddu cOng va chiing ta bat ddu noi day. Xong ta dudc hinh sau:
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& Orcad Capture - [/ - (SCHEMATICL : PAGEL)] =l el
E File Edit View Place Macro Accessories Options Window Help r__l[cT]!Tl
”Ezllav?lﬂl @I & | B | B ~1 ||§kiﬁk§§hi uz| || em| ==
T T T E3
=M=
sl
L1 7L,
—
——
INCUCTOR FERRITE
Rz
R
— o1
TAP NP
- e bz
i 0 ¥ iooe
,J: cz R3 R
NP R
™ 7
== rESIS’DR\‘AR
:
T ha NPN
j .
R
=0 =0

J_:J | =

| |0 iterns selected [Scale=100% X=142.234 ¥=152.40 4

MuOn thay ddi gia tri cho linh ki€n, hiy nhap dip chult vao linh kién, khi
d6 hOp thoai Display Properties xuat hi€n. Tai khung Value cUa hOp thoai
nhap vao gi4 tri cUa linh kién muOn thay d6i, sau d6 nhan OK dé€ hoan tat
thay doi.

Display Properties EE J
Fant
Mame: al
Al Sl Arial 7 [default]
Walue: |39k Change... | Uze Default|
Cizplay Format
: Color
©" Do Mat Display
¢ Walye Only L]
" Mame and Value :
Ruotation
O Mame Only ol O 180
C" Both if Value Exists Coan {220

k. Cancel Help
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Pay 12 mach hoan chinh

Orcad Capture - [/ - [SCHEMATICL : PAGEL]]

File Edit Yiew  Place’ Macro  Accessories  Options  Window  Help

SEE=]

%

olelal 8] 4|=e =l =] SIIABY vt o]
T T T T jr;.
3 =
| = IR =
l 1
B fm = A
I | . el |
g b =
: e ST T =]
 r— P
- e %ﬂ Fir ]
1%k a3 i
¥ i Bl
L ol 5 DONG GO ]
ke i
| =
e e e =1
é " o
2 s Al
| =T
L
=l
[ |
0 items sebected Fcale=100%  X=119.38 Y=165.10 b

1.3 Tao thu vién va xtr 1y 10i
1.3.1 X{rly 16i

Nhap viao bi€u tugng minimize trén géc phdi hodc bi€u tuong

, xudt hi€n man hinh nhu sau. Chon page

==
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 2|=||| 8] x|

A= =

=] Bleag] vwiy|elE

3 File | E"-l, 'i—lierarch_l,.l.l

- &2 DS!gn Resources i
E| Amach dieu chinh t
- E| @ SCHEMATICL
T B
- Ei Ds:gnCache
20 Library
E Outputs ) : » »
--(Z0 Referenced Projects
Sg R
3 c1
B.uF D3
¥ TIoRE
. &
R4 88k ~ Q3
21 S Teh
hw 2MZZZ3
R2

i =
10F
12k 2
A 1
! DICHE >
=3

Nhép vao biéu tudng design rules Check—!

HOp thoai Design Rules Check xudt hién, check vao Scope, Action
& Report nhu hinh bén va nhap Ok d€ ki€m tra.

Néu cé thdng bio 16i ban hay kiém tra vi tri ¢6 khoanh tron nhd mau

xanh V ti€n h3

o LR

h sUra 16i r0i ti€p tuc

™ Ve Ot

D:MELECTRONICS"ORCAD\PROJECTMACH DIEU CHIN

Tao file netlist



Sau khi ki€m tra khong thdy 16i , chiing ta ti€n hanh tao file .mnl dé

chuyén sang Layout , chOn | ﬂ trén thanh cong cU, hodc chon

Tool=> Create Netlist
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Accessories  Reports  Optic

B L

=Ty Y =}

Clra sO Create Netlist xudt hién, chon Layout, trong thé Options
chon User Properties are in inchers d€ tu chon chan linh kién footprint,

Annotate...
Back Annotate...

Update Properties...

Part Manager 4
Design Rules Check...

Create Elist...
Cross Reference...
Bill of Matenals...

Export Properties...
Impeort Properties...

Generate Part...

TTEF

Browse d€ duyét dén nai chlfa file, nhdp chon OK
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'EDIF200/ PSpice | SPICE | VHDL | Verog Layout |INF | Other |

EELECTHONICS @R RIEC POACH DIEH CHINE DG S DEN |

OK Cancel | Hebp

Chon OK trong hOp thoai xudt hién ti€p theo d€ hoan tat qu4 trinh tao file
netlist

Design DA\ELECTRONICS\ORCADVPROJECT \mach dieu chinh do sang
den\mach dieu chinh toc do dong co.dsn will be saved prior to

netlisting.

0K Cancel

Vay la da hoan tat qud trinh vé& mach bang Capture, ban hiy ding
file .MNL vUa tao d€ v& mach in bang OrCAD Layout Plus

1.3.2 Tao thuvién linh kién m0i trong OrCAD Capture
a. Gi0ithiéu
Vié€c tao ra linh kién mdi trrong Capture rat quan trong, cic linh
kién dién t& déu dugc san xudt theo mOt sO tiéu chudn nhat dinh. Trong
Layout thi m0t sO chan linh kién néu khéng biét thi c6 th€ tim mdt linh
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ki€n khdc c6 chan tuong tu, con trong Capture thi cong vi€c dé khong thé
thuc hién dugc. Hon n(ta vi€c tao ra mOt thu' vién méi cla riéng ban sé
gitip ban quan 1{, cling nhu thao tic nhanh hon trong viéc tim ki€m linh
kién

b. Cdac budc tao linh kién moi

MOt project bao gbm viéc tao ra linh ki€én md&i , tao ra ban vé
nguyén 1y hodc xudt ra mach in,...Khi dé vi€c tao ra linh ki€n mdi 1a viéc
lam d€ phuc vu cho schematic nio dé.

PE tao thém linh kién mdi, cic ban phadi nhan dién dugc linh kién
d6 12 gi, hoat dOng nhu thé nio. Phai tra datasheet cUa linh ki€n d6. Sau
khi di biét rd vé linh kién, hiy hinh dung trong ddu sd d6 b tri cic chan
linh kién sao cho vi€éc v& mach nguyén 1i dugc dé dang va dep nhat.

Ti€p theo 1a tao ra mOt thu vién linh kién d€ ch(a linh kién ma cic
ban s€ tao ra. Vi ddc tinh cic dé tai 1a khac nhau va nhiing nguGi 1am viéc
v6i mach dién tU ciing khdc nhau nén viéc dat tén ciing c6 nhitng dac thu
khdc nhau. Cu0i ciing 12 viéc tao ra linh ki€n ban, dat vao cic thu vién phii
hgp. Cu thé ta sé huéng dan cdc ban tao ra con MAX232.

¢. Tim datasheet

Vi€c dau tién 1a phadi tra clu datasheet cla con MAX232. D€ tra
datasheet ban c6 thé€ search trén mang
http://google.com hodc tim truc ti€p tU cic trang web vé datasheet:
www.alldatasheet.com
www.datasheetcatalog.com
DAy 1a hinh dnh cla con MAX232 trong datasheet

C1+ [ 1 < 16 ] Vee
Vg [] 2 15[] GND
Ci-[]3 4[] T10UT
C2+ [| 4 13[] R1IN
C2-[]5 12[]R10UT
Vg_[] 6 1] T1IN
T20UT [ 7 10[] T2IN
R2IN [| & 9] R20UT

d. Tién hanh tao linh kién
Trong man hinh lam viéc cUa Capture. Chon File > New > Library


http://www.datasheetcatalog.com/
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4] Orcad Capture
(F) Deign Edit View Toos Accesoes Reports Options Window
e 4 Project..
IDPE“ M Design
Close Project Liﬁ[‘-"
Sae g | | VL
Save As.. Text File

Trong cUfa sG qudn If, nh@p chudt phdi vao library.olb tai thu muc
Library, chon New Part d€ tao linh kién méi

O Fi|E|EL. Hiaran::hyl
=03 Design Resources

E[j Library
5 E c:\program files\orcad\libraryl.olb
: £ Library Cache NewP
...... 00 Outputs New Symbol
.. Referenced Projects Library Properties
Save
Save As..
Part manager

Nhap tén linh kién vao khung Name ( tén nay s€& dugc hién thi khi
ban chon linh ki€n). Chon ki€u linh kién trong 6 Part Reference Prefix.
O day chon1a U
Nhap OK d€ vio trang thi€t ké
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[l [ololnl< s [=]x[s =]

<Value>

= | —— .1

[ [0 items selected [Scale=194% =010 V=060

Trudc hét chiing ta can tao ra nhém chan, sau d6 sta chita thong sO, nhiing
nhém chin c6 cling chUc ning ta ta thi€t k& chung.
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Chon Fle=Pinaray| Place Pin Array trén thanh cong cu dé tao nhém
chan cho linh kién
O Starting Name ( tén chan) : 1

(1143

Starting Number ( Chan bat dau): 1

Number of Pins ( sO chan duQc tao ra

trong cung nhom chéan): 8

Increment ( sO don vi ting 1én) : 1

OrCAD ho trg viéc tao ra cidc nhém

chan bang cich tu dOng ting th(r tu

tén chan Starting Name, Starting

Number 1én Incrment don vi, néu nhu

chan d6 tan cung 12 1 s0.

r Place Pin Array 1

Starting Mame; Shape:
f [ [ S—S S
Starting Mumber: Type: Cancel
|'| | Paszive j Help
Murnber of Pins: -
|8
[ncrement:
i =
Fin Spacing;

|1

Khi nhan OK, con chult s€ tao thanh 1 diy 8 chan linh ki€n. Trén khoi
U vudng, cdc ban dat n6 canh nao, nd s& nam G canh d6.Nhap chudt d€ hoan
tat.

Cc
=~

0N ORWN=
O~NOOPWN -~

<Value>
T i€p tuc tao cic chan con 1ai. Chon Place pin array



220

O Starting Name : 16
Starting Number: 16
Number of Pins : 8

Increment: -1

OK va chon vi tri dat chan

--------------------------------------

<Value>
Nhap didp chudt vio chan linh kién d€ slta dGi cic thong sO: tén, sO
chan linh kién

Pin Properties - 2
Marre: Shape: b o
‘E'I+ ‘Line _"_J
Cancel

Mumber; Type: =
11 |F"E'SSWE lJ User Properties. .
i~ fidth Help

O

"
{ B

Tié€p tuc cho céc chan con 1ai. Nhap chudt trdi va kéo gilt chudt dé
sap x€p 1ai vi trf c4c chan linh kién cho hop 1 & thdm mY.
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T
' VS+ & Cl+
—2c  $ il
4 oo T10UT
5 RTIN i3
- R1OUT 1
= VS- T1IN 35—
§-T20UT 2 T2IN g
RN B RoOUT
<Value>

e. V@& duong bao va luu linh kién

DA

Chon Place rectangle ™"  trén thanh cong cU d€ tao dudng bao,
v€ hinh vudng vUa khit trén hinh.Chon Place Text d€ nhdp tén cho linh
kién.Nhu vay la di 1am xong 1 linh ki€n mdi, nhan Save d€ Iuu 1ai linh
kién.

T
g-- VS+ kﬁ/ Ci+ | ;
— C2- = Cl-—
MRX232
—4 c2 TIOUT 3 —
R1IN EV
| VS- T1IN 10
— 8§ | T20UT % T2IN 09
— R2IN (0 R20UT —
<Value= 0

f. Chinh stra linh kién

Khi 18y linh kién trong thu vién, c¢6 mOt van dé 1a da s6 v&i con IC
thi bi &n chan VCC va GND, nhung cdc ban yén tdm khi xudt ra mach in
chan VCC mac nhién n6i vGi Power va chin GND thi n6i dat. Ta sé chi
cho c4ch 1am cho né hién 1én
Tién hanh chinh sta

O day ta chon con IC dinh thdi 555 Ban nhdp phdi chudt vao linh



222

ki€n, chon Edit Part

o4
P—ZTH * QE'—EJI

| Mirror Horizontally

Fiﬁ v Mirror Vertically

| H}E&& Rotate

b Edit Properties...
Edit Part
View DatabaseI:%art Ctrl+D
Link Database Part Ctrl+L

Descend Hierarchy
Ascend Hierarchy
Foom In

Foom Out

Go To...

Cut

Copy
Delete

Xuat hién clra s6 1am viéc mdi gidp ban chinh stfa cac thong sO cla linh
kién:

Orcad Capture - [MACH DIEU CHINH TOC DO DOMNG CO.DSM - LMS555_01 | == | | S|
= File  Edit  Wicw  Place  Options EF e ———— — ===
le=l=]| =] IESYIC Y] L-=| [c=sss = TN BN E=H|
=1
I s
J) ~
— - =
= f— == o = |
L= =
ois =
s <] =
o THR .
U
=value=
s
. ;,LI
0 iterns selected Scale—128%c ®—1.50 ¥—1.20

Phan 2 ddu cOng trong vong tron mau dd 13 2 chan VCC va GND, ban nhap
ddp chudt vao né d€ chinh ki€u chan
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-

Pin Properties @
Mame: Shape: 0K
|‘-.fI:I: |2-3rn:| Length j
C I
Murnber: Elstc: k e
|B DotLlock Jzer Properties. ..
- Short
el Zerm Length Help
~
[ Pin“izible
~

Hinh dang chin cla né trong clta sG Shape, trong c(fa sG nay chan
duogc 1ua chon 1a zero length chinh vi vay ma ban khong nhin thdy né, ban
c6 thé chon Line hodc Short d€ hién thi chan. Tick vao Pin Visible dé
hién thj tén cUa chan linh kién

Tuong tU nhu trén d€ hi€n thi chan GND. B0 tri 1ai sG d0 chan cho
hop 1y va thdm mY, Sau khi chinh sUra ta dugc hinh bén

a0
L
—21m 2 o
—EE‘-I % THR 8
7
?
=Walue=

Trong clra sG nay ban ciing c¢6 th€ thuc hién chinh slta, thém bst
chan, thay d0i kich thudc hinh ddng cUa linh kién.

g. Luu linh kién vUa chinh sUa

Nhap chudt vao nit Close ' */trong c(ta sO 1am vi€c hodc nhdn Ctrl +
W, xuat hién hOp thoai
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Save Part Instance @

wWiould you like to update anly the part instance being currently edited, ar all
part ingtances in the design’?

[Jpdate All | Dizcard | Cancel | Help |

P

Chon Update Current d€ luuthay d6i, Update All d€ thay dGi tat ca
linh ki€én d6 c6 trong Project, Discard d€ hly b0 thay ddi, Canceld€ quay
1ai hly bd thao tic, Help d€ dugc trg gitip.

Vay la di hoan tat cd ban phan Capture, ti€p theo ta chuyén sang
phan Layout d€ thi€t k€ mach in. ( won Ctrl + S d€ Iluu ban project ,
phong su cO xay ra ngodi ¥y mubn )

2. Cdc budc thuc hién gia cong mach in
Muc tiéu:
Ché€ tao mach in hoan chinh bang phuong phép thl cong

2.1 Ché ban trén phim

I
>

AH MWIYUDW

48.90

2.2 Chudn bi mach in

Sau khi in mach in 1én trén gidy
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Pat tdm board dOng vUa in tdm mach in

2.3 In mach in trén tdm mach in

Ui aéu mach in 0 cdc mép. Cong viéc nay dién ra khoang 5 phiit
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Nhiing nU@c trén mach in, sau dé tiép tuc Ui. khodng mOt dén hai phiit
thdm nubc mot 1an

Néu muc di dinh hoan toan 1én tdm board, ban c6 thé tich tJ gidy ra
khOi tdm board va dugc nhu hinh dudi day

2.4 An mon mach in

BAy gi® ta can dung dich FeCl3
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4

I// D -~

Nhiing tdm board vio trong dung dich vira pha

Sau d6 ngim vao nudc va gd ra. Dung miii khoan c¢6 dudng kinh 0.8mm
dén Imm d€ khoan 16 ghim trén mach in. Sau khi khoan xong can danh so
lai mach in ding gidy nhdm nhuyén. Lam sach 1an culi rdi nhing tdm
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mach in vio dung dich nhua thong pha véi xing va dau 10ra. Khi xong phoi
kho 16p son phU rdi han linh kién trén mach.
3. Ki€m tra
Bai 1: thuc hanh trén may tinh thi€t k& mOt mach in hoan chinh say dé in ra
gidy A4
Bai 2: Thuc hi€n mOt bo mach in hoan chinh . Nhan xét va bo cdo két qud
thuc tap.
Yéu cau danh gia

Gia cong dugc mach dién t& phlc tap

Mach in chac chén, bong.

Dudng mach khong bi dUt, cham sau khi &n mon

An toan,vé sinh cong nghiép
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TAI LIEU THAM KHAO

SO tay linh kién dién t cho ngudi thi€t k€ mach (R. H WARRING
- ngU0i dich KS. Poan Thanh Hué - nha xudt ban ThOng ké)

Gido trinh linh ki€én dién t( va Ung dung (TS Nguyén Viét Nguyén -

Nha xudt ban Gido duc)

Ky thudt mach dién t& (Pham Xudn Khdnh, B6 Qudc Bdo, Nguyén
Viét Tuy€n, Nguyén Thi Phudc Van - Nha xudt ban Gido duc)

Ki thudt dién t& - PO xuan Thu NXB Gido duc, Ha NOi, 2005 (Pé

xudn Thu - NXB Gido duc)

SG tay tra cUtu cdc tranzito Nhat Ban (Nguyén Kim Giao, Lé Xudn Thé)
Sach tra c(tu linh kién dién t& SMD. (Nguyén Minh Gidp - NXB Khoa
hoc va Ki thuat, Ha NOi, 2003



Abbreviations

amp
atten
a

b

c

ca

cC
comp
d

dg
dtr
enh
fet

GaAsfet

gnd

gp

hfe

i/p

Id

Ig

Ir

jfet
MAG
max
min
mmic
modamp
mosfet
n-ch
npn
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PHU LUC

BANG TRA MA LINH KIEN TRANSISTROR SMD

amplifier
attenuator

anode

base

cathode

common anode
common cathode
complement
drain

dual gate

digital transistor (see codebook introduction)

enhancement (mode - FETSs)

field effect transistor

transition frequency

Gallium Arsenide field effect transistor
gate

ground

general purpose

small signal current gain

input

drain current

gate current

reverse leakage current (diodes)
junction field effect transistor
maximum available gain

maximum

minimum

microwave minature integrated circuit
modular amplifier - an mmic amplifier
metal oxide insulated gate fet
n-channel fet (any type)

npn bipolar transistor
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o/p output

p-ch p-channel fet (any type)

pin pin diode

pkg package

pnp pnp bipolar transistor

prot protection, protected (as in mosfet gate)
res resistor

S source

ser series

Si silicon

substr substrate

SW switch or switching

Vce collector - emitter voltage (maximum)
Vcee collector supply voltage

Manufacturer abbreviations

Agi Agilent (was HP)

Fch Fairchild

HP Hewlett-Packard (Now Agilent)

Inf Infineon (was Siemens)

ITT ITT Semiconductors

MC Mini-Circuits

Mot Motorola (now ON Semiconductors)
Nat National Semiconductor

Nec NEC

NJRC New Japan Radio Co

ON ON Semiconductors (was Motorola)
Phi Philips

Roh Rohm

SGS SGS-Thompson

Sie Siemens (now Infineon)

Sil Siliconix (Vishay-Silliconix)

Tem Temic Semiconductors

Tfk Telefunken (Vishay-Telefunken)
Tok Toko Inc.

Zet Zetex
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Mai bat dau bang chit s6 “0”

‘Code ‘Device |Manf|Base ‘Package |Leaded Equivalent/Data
0  [2SC3603  |Nec |CX |SOT173 |NpnRF fT 7GHz
005 |SSTPAD5  [sil |J PAD-5 5pA leakage diode

p01 |PDTA143ET |Phi [N [SOT23  |pnp dtr 4k7+4k7

t01  [PDTA143ET |Phi [N [SOT23 |pnp dir 4k7+4k7

01 |Gali-1 MC |AZ |SOT89  DC-8GHz MMIC amp 12dB gain
010 [SSTPAD10 sl |J PAD-10 10pA leakage diode
011 |SO2369R  [SGS R |SOT23R [2N2369

02  |BST82 Phi M In-ch mosfet 80V 175mA

02  |MRF5711L Mot |X  |SOT143 |npn RF MRF571

02 |GDz2.0B  |Vis | |SOD323 [zener 200mW 2.0V

50V 100mA npn sw + 10k base

02 DTCC114T Roh [N
res

02 Gali-2 MC |AZ ‘SOTBQ DC-8GHz MMIC amp 16dB gain

p02 |PDTC143ET [Phi [N |SOT23  |npn 4k7+4K7 bias res

102 |PDTC143ET [Phi [N [SOT23 |npn 4k7+4K7 bias res

Mai bat dau bang chit s6 “1”



233

‘Code Device ‘Manf ‘Base |Package

‘Leaded Equivalent/Data

I [2sC3587 Nec [CX |

inpn RF fT10GHz

Il [BA277 Phi [l |SOD523  |VHF Tuner band switch diode
(lred) BB669 Sie ‘I |SOD323 ‘56-2.7]313 varicap

10 |MRF9411L Mot |X |SOTI43 |npn Rf8GHz MRF94]
10 |IPS59SBI0  Phi |C  [SOT346 |30V 0.2A schottky diode
[10A [PZMIONB2A  [Phi A [SOT346 |dual ca 10V 0.3W zener
10V [PZMI0NB Phi |C  [SOT346 |10V 0.3W zener

10Y [BZV49-C10  |[Phi [0 |SOTB9 |10V IW zener

P10 [PMBFJ110 Phi |[F [SOT23  |n-chjfetJ110

Il [MRF9SIIL  |Mot |X |SOTI43 |npn RF 8GHz MRF951
Il [MUN531IDWI [Mot [DP |SOT363 |npn/pnp dtr 10k+10k
Il |[PDTAII4EU [Phi [N [SOT416 |pnp dir

pll [PDTAII4TT  |Phi [N [SOT23  |pnp dir

pll |[PMBFJ111 Phi |F [SOT23  |n-chjfetJI11

tll |[PDTALI4TT  |[Phi [N [SOT23  |pnp dir

Mi bat dau bang chit s6 “2”
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Code  Device Manf |Base Package |Leaded Equivalent/Data

2 [BAT6202W [Sie || SCD80  [BATIG6 schottky diode

2 |BBI&2 Phi [[ |SOD323 |varicap 2.5-23pF

2(blue) [BAR64-03W |Sie [l [SOD323 |pmn diode

2 [28C3604 Nee |CX npn RF {T8GHz 12dB@2GHz
(zwhite) BB439 Sie |1 |SOD323 [29-5 pF varicap

20 MRESSIT Mot X [SOTI43 jnpnREfT5GHZ02A

20 [PDTCII4WU [Phi N (SOT323 |npn dtr

20F  [TSDFI220R  |Vis |WQ [SOTI43R [T 12GHznpn 6V 20mA
0V PZM2ONB P |C [SOT346 20V 300mW zener

0Y [BZV49C20 Pt (O (SOT89 |20V IW zener

21 |Gali] MC AZ [SOT89  |DC-8GHz MMIC amp 14 dB gain
20 |IPS9SB2I |Phi |C |SOT346 |schottky diode 40V (.24

22 [MMBT4209  Nat N SOT23  |pnp sw 850MHz 2N4209
22 |DICI2ZEUA  [Rho (N SCT0  |npndtr 2k242k2 S0V 100ma
22 |DICI2Z3EKA  [Rho N (SC39  |npndtr 2k242k2 S0V 100ma

Mai bat dau bang chit s6 “3”
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[Code ‘Device ‘Manf ‘Base Package ‘Leaded Equivalent/Data
; . |BAT60A Sie |l SOD323 |10V 3A sw schottky
(white)

3 BAT62-02W ‘Sie | SCD80

30 |MUNS5330DWI [Mot |DP [SOT363 npn/pnp dir Ik0+IkO

[30v ‘PZNBONBI \Phi \c SOT346 \30\3 300mW zener

\30\( BZV49-C30 ‘Phi \0 SOT89 |30V 1W zener

301 |[FDV30IN Fch M [SOT23 |n-ch digital fet 25V 0.22A
302 [FDV302P Fch M [SOT23 |p-ch digital fet 25V 0.13A
303 |FDV303N Fch M [SOT23 |n-ch digital fet 25V 0.68A
304 |FDV304P Fch M [SOT23 |p-ch digital fet 25V 0.46A

31 IMUN5331DW1 Mot [DP  [SOT363 |npn/pnp dtr 2k2+2k2

31 \MMBD1402 \Nat \K SOT23 \Si diode 200V 100mA

p3l  [PDTAI43XT |Phi N [SOT23 |pnp dir 4k7+10k

31 [PDTAI43XT  |Phi [N [SOT23 pnp dirdk7+10k

32 |MUN5332DWI [Mot |DP [SOT363 npn/pnp dir 4k7+4k7

\32 MMBD1403 \Nat \D SOT23 |dual Si diode 200V 100mA

M3 bat dau bang chif s6 “4”

[Code ‘Device ‘Manf ‘Base Package ‘Leaded Equivalent/Data
4 IBAsId0wW Sie |l |SOD323 |40V 120mA sw schottky
(white)

¥ BB644 Sie |l |SOD323 |Varicap 42-2.5pF

(yellow)

4(red) [BBS7-03W  [Sie [l  [SOD323 |Varicap

4 BB664 Sie |l |[SCD80 |Varicap 42-2.5pF

4 BB679-02V  [Inf |I  |SC79 |varicap wide range 47pF 28V

40 |ZLLS400 Zet |C [SOT23 |schottky 40V 1A

41 BATI4-115S  [Sie |[CS [SOTI73  |40GHz schottky diode

41 BATI4-115R  [Sie [CZ [SOTI73  |40GHz schottky ring quad

41A |[FMMT491A  |Zet [N [SOT23  npn 40v 1A max

41D \BAT14-115D Sie  |CY ]SOTm ‘4OGstch0ttkydual

42 \BATM-ozss Sie  |CS ]SOTm ‘4Gstchottky diode

42 |BATI4-025R [Sie |CZ [SOTI73 |4GHz schottky ring quad

42 \GDz3.0B [Vis yl ]SOD323 [zenerzoomw:%ov

42 [BATS4AW \Pm \A ’80T323 dual ca BAT85 schottky 30V 0.2A

Ma bat-dau bang ch{r s6 “57
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Code |Device

Manf |Base |Package

’Leaded Equivalent/Data

?white) BAT60B Sie |l 10V 3A sw Schottky

5(red) [BBY57-03W [Sie |l  |SOD323 |varicap

500  [SSTPAD500 [Sil  J PAD-500 500pA leakage diode
51 BATIS-1158  [Sie  |[CS [SOTI73  |40GHz schottky diode

‘51 BATI5-115R |Sie CzZ |SOT173  |40GHz schottky ring quad
51D [BATI5-115D |Sie CY |[SOT173  [40GHz schottky dual

51V |PZM5INB  |[Phi [C  [SOT346 |51V 0.3W zener

51Y  |BZV49-C51  [Phi [0 [SOT89  |SIV IW zener

152 BATI5-025S [Sie [CS |SOT173  |4GHz schottky diode

52 BATI5-025R [Sie |CZ [SOT173  4GHz schottky ring quad

52 Gali-52 |MC AZ [SOT89  |DC-2GHz MMIC amp 23 dB gain
[52 BAS52-02V |Inf I [SC79 Schottky diode 45V 750mA
52 DTAI23YE |Roh N [EMT3  |pnp dtr 2k2 +10k 50V 100mA
52 DTAI23YUA [Roh [N [SC70 pnp dtr 2k2 +10k 50V 100mA

M3 bat dau bang chif s6 “6”

Code |Device

|Manf |Base |Package

Leaded Equivalent/Data

6 (red) |[BBY56-03W [Sie [l [SOD323 |varicap

60s  |BAR6D Sie  |QQ [SOTI43 |3 pin diodes

605 [NDS0605 [Fch [M  [SOT23 |P-ch mosfet 60V 180mA
6ls  |BAR6I Sie  [PQ [SOTI43 |3 pin diodes pi atten
61A  |MMBF4117  Nat [F | n-ch jfet ultra low i/p Ig
61C  |MMBF4118  Nat |F in-ch jfet ultra low i/p Ig
61A  |[MMBF4119  Nat |F In-ch jfet ultra low i/p Ig
61J] MMBF4091 Nat |F |n—ch jfet sw/chopper
61K |MMBF4092  |Nat |F in-ch jfet sw/chopper
6L |MMBF4093  |Nat |F In-ch jfet sw/chopper
6IM  |MMBF4859  |Nat |F in-ch jfet sw/chopper
6IN  |MMBF5514  [Nat |F ip-ch jfet sw/chopper
61P  |MMBF5115  [Nat |F ip-ch jfet sw/chopper
61Q  |MMBF5516  [Nat |F Ip-ch jfet sw/chopper
61S  |[MMBF5458  |Nat |F in-ch jfet gp 2N5458
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Mai bat dau bang chit s6 “7”

‘Code ‘Device ‘Manf ‘Base ‘Package [Leaded Equivalent/Data
(?white) BBY55-02W  |Sie [I  |SCD80 |UHF Varicap

70 BFQ70 Sie |CX [SOT173 |npn fT 52GHz 15V 35mA
70 [IPS70SBI0  |Phi |[C  |SOT323 [schottky diode 30V 0.2A
70 [IPS70SBI0  [Phi |C  [SOT323 [schottky diode 30V 0.2A
71 BFQ71 Sie  |CX [SOT173 |npn T 5.2GHz 15V 30mA
72 IBFQ72 Sie  |CX [SOT173 |npn {T 5.1GHz 15V 50mA
72 [2N7002 Sil M [SOT23 |n-ch mosfet 60V 170mA
72 |GDZ3.9B Vis I |SOD323 [zener 200mW 3.9V

172 [EDZ3.9B Roh [I  [EMD2 [150mW zener 3.9V

72 'VDZ3.9B Roh [I  |VMD2 [150mW zener 3.9V

72 RBI6IM-20  |[Roh |l [PMDU |schottky diode 1A 25V
73s  |BAS70 Sie |C |SOT23 |schottky diode 70V 50mA
73p  |BAS70 Phi |C  |SOT23 |schottky diode 70V 50mA
73t |BAS70 Phi |C [SOT23 |[schottky diode 70V 50mA
73t [BASTOW Phi |C |SOT323 |schottky diode 70V 50mA
| | M3 bt dAu bing chit s6 “8”

Code |Device Manf |Base |Package |Leaded Equivalent/Data
¢ BBY58-03W [Sie |l SOD323 |varicap

(yellow)

8 BB178 Phi || |SOD523 |VHF varicap 2.5-16pf
81  |[ZMV831BV2 [Zet ||  |SOD523 ggvhyperabr“p”a“cap15F’F
81A  IMMBZ5250B Mot |C  |SOT23 |20V zener 0.225W
81A  |PMBZ5250B [Phi |C  |SOT23 |20V zener 0.225W
81B  |MMBZ5251B Mot |C  |SOT23 |22V zener 0.225W
81B  |PMBZ5251B |Phi |C  [SOT23 |22V zener 0.225W
81C  |MMBZ5252B Mot |C  |SOT23 |24V zener 0.225W
81C |PMBZ5252B [Phi |C  [SOT23 |24V zener 0.225W
81D  |MMBZ5253B Mot |C  |SOT23 |25V zener 0.225W
81D  |PMBZ5253B [Phi [C  |SOT23 |25V zener 0.225W
B81E  MMBZ5254B Mot |C  |SOT23 |27V zener 0.225W
81E  |PMBZ5254B Mot [C  |SOT23 27V zener 0.225W

81F

IMMBZ5255B

|IVIOt

SOT23

128V zener 0.225W
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Mai bat dau bang chit s6 “9”
Code |Device Manf |Base ‘Package Leaded Equivalent/Data
9  |BC849 Mot [N |SOT23 |BC 549B
9 BB179 Phi [l  [SOD523 |UHF varicap 2-11.5pf
91 |Zv931v2  |Zet || |SOD523 |4-13.5pF hyperabrupt varicap
91  DTA113TKA |Roh [N |SC59  |pnp dtr R11k0 50V 100mA
91A  |FMMT591A |Zet [N |SOT23  |pnp 40V 1A 0.5W fT 150 MHz
92 |Zv932V2 Zet |l SOD523  |5.5-17pF hyperabrupt varicap
92 |GDz4.7B \Vis |l  |SOD323 |zener 200mW 4.7V
92 |[EDZ4.7B Roh |I  |[EMD2  |150mW zener 4.7V
92 |VDZ4.7B Roh [ |[VMD2  [I150mW zener 4.7V
92V BFP92A Tk W npn RF 6GHz 16V 30mA
93 |Zv933V2 Zet |l SOD523  |12-42pF hyperabrupt varicap
93  |DTA143TE  |Roh [N |[EMT3  |pnp dtr R14k7 50V 100mA
93  |DTA143TUA |Roh [N |SC70  |pnp dir R14k7 50V 100mA
93  |DTA143TKA |Roh [N |SC59  |pnp dir R14k7 50V 100mA
93R  |S593TR Vis UQ |soT143r biased dg mosfet MOSIC 5V uhf
tv tuners

M3 bat dau bang chit “A”
Code |Device ‘Manf ‘Base Package |Leaded Equivalent/Data
A BA892 Sie |l ISCD80 |35V 100mA pin
A |18S355 Roh [ |USM 100V 50mA sw
A |MRF947 Mot [N |SOT323 |npn RF 8 GHz
/A |HSMS-2800 |HP |C  |SOT23  |HP2800 schottky
/A0 |HSMS-280B  |HP |C  |SOT323 |HP2800 schottky
/A03  VAM-03 MC |AQ | imodamp MAR 3 Similar
A06  |VAM-06 MC |AQ | imodamp MAR 6 Similar
A07  |VAM-07 MC |AQ | imodamp MAR 7 Similar
A1 HSMS-2801 |HP K | IHP2800 schottky
A1 BAWS56W Phi |A  |SOT323 |dual ca BAWB2 (1N4148)
A1 BAWS6 Phi |A  [SOT23 |dual ca BAWB2 (1N4148)
A1 |BAWS6 Phi |A  [SOT23 |dual ca BAW62 (1N4148)
Alp  |BAWS56 Phi |A  |SOT23 |dual ca BAW62 (1N4148)
A1t |BAWS6T Phi |A  |SOT416 |dual ca BAWB2 (1N4148)
A1t |BAW56S Phi ISOT363 |dual ca BAW62 (1N4148)
Als  [BAWS56W Sie |A  [SOT323 |dual ca BAW62 (1N4148)
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Mi bat ddu bang chit “B”

Code |Device |Manf |Base |Package Leaded Equivalent/Data
B MRF957 Mot [N [SOT323 |npn RF T 9GHz
B BAS16-03W  [Sie |I  |SOD323 |Varicap 18pF 1V
B BB555 Sie |l |SCD80 |Varicap 18pF 1V
B0 BZX399C4V3 |Phi |I  |SOD323 |43V 0.3W zener
B0 HSMS-2810  |HP |C  |SOT23 |HP2810 schottky
B0 HSMS-281B  |HP |C  |SOT323 |[HP2810 schottky
BO8  [SST6908 Sil12Q 12N6908 prot n-ch jfet
B09  |SST6909 Sil 1zQ 12N6909 prot n-ch jfet
Bl |BZX399CIV8 |Phi |I  |SOD323 [1.8V 0.3W zener
Bl |HSMS-2811  |HP |K  |SOT23 |HP2811 schottky
B IBAS40 Mot |C  |SOT23 |schottky sw diode
BIO  |SST6910 Sil|ZQ 26910 prot n-ch jfet
B2 |BZX399C2V0 |Phi |I  |SOD323 2.0V 0.3W zener
B2 IBSV52 Phi [N |SOT23 |BSX20 12V fT 400MHz sw
B2p  [BSV52 Phi [N [SOT23 [BSX20 12V fT 400MHz sw
| | M b&t ddu béng chit “C”
Code IDevice Manf Base Package |Leaded Equivalent/Data
C IBB565 Sie |1 SCD80  |uhf varicap 2-20pF
SOD
C BBI179B Phi I 523 UHF Varicap 2-11pF
C white |BAT165 Sie |l 40V 750mA sw Schottky
C RN262CS Roh [I  [VMN2 [HF pin diode
C KV1832E Tok |1 |URD uhf varicap 4-17pf
Co HSMS-2820 |HP |C  [SOT23 |HP2835 schottky
Co HSMS-282B  |HP |C  [SOT323 |HP2835 schottky
C06  |DDX123JU  |Dio DO [SOT363 |dual dtr pnp/npn 50V 0.1A 2k2/47k
C06  [DDXI123JK  |Dio |DO [SOT26 |dual dtr pnp/npn 50V 0.1A 2k2/47k
C07  |DDX143TU  |Dio DO |SOT363 |dual dtr pnp/npn 50V 0.1A R1 4k7
C07  |DDXI143TK  |Dio DO |SOT26 |dual dtr pnp/npn 50V 0.1A R1 4k7
ClI HSMS-2821  |HP K [SOT23  |HP2835 schottky
ClI BCW29 Phi |N [SOT23 [BCI78A
Clp  [BCW29 Phi [N [SOT23 [BC178A
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Mi bat ddu bang chit “D”

Code |Device |Manf |Base |Package ‘Leaded Equivalent/Data
D  |BB659 Sie |I  |SCD80 [2-38p varicap
D [BAS21-03W  [Sie |[I  [SOD323
D  |1S8376 Roh |I |USM  [300V 50mA sw
D  |MRF577 Mot [N |SOT323 |npn RF fT 7GHz
DO |HSMP-3800  [HP |C  [SOT23 |HP3800 pin atten diode
DI [BCW3I Phi N |SOT23 [BCI08A
Dlp BCW3I Phi N |SOT23 [BCI08A
DIt |BCW3I Phi N |SOT23 [BCI08A
DI |HSMP-3801 HP K HP3800 pin atten diode
‘Dl SST211 Tem [XQ n-ch mosfet 30V InS
‘Dl AZ23C2V7 Dio |A SOT23 |dual ca zener 2.7V 0.3W
DI MMSZ5226 Vis |l |SODI23 |zener 300mW 5% 3.3V
D2 [BCW32 Phi N  |SOT23 [BCI08B
D2 [MMSZ5227 Vis |l |SODI23 |zener 300mW 5% 3.6V
D2p |[BCW32 Phi N |SOT23 |BCI108B
Mi bat dau bang cht “E”
Code |Device Manf |Base |Package Leaded Equivalent/Data
e BAT64-02W  [Sie |l [SCDS80
E 155780 Roh [ |USM |40V 100mA lo leakage
E BB689 Sie |I |SCD80 2-55pF varicap
EO0 HSMP-3810  |[HP |C  |SOT23 |HP3810 pin atten diode
EO0 HSMP-381B  |HP |C  [SOT323 |HP3810 pin atten diode
npn dtr 60V IAR2 10k, +ctob
E01  |DTDGI4EP Roh [P [SOT89 |zener
npn dtr 60V 1A 2k2+ 10k, +cto b
E02  [DTDG23YP  |[Roh [P [SOT89 |zener
Elp  |BFS17 Phi [N [SOT23 |BFY90 BFW92
Elp  [BFSI7W Phi [N |SOT323 BFY90 BFW92
E1 HSMP-3811 |HP K [SOT23 |HP3810 pin atten diode
E1 MMSZ5231 \Vis |l |SODI23 jzener 300mW 5% 5.1V
[E2 BFS17A Phi [N |SOT23 |npn RF 3GHz 25mA
[E2 BAL99 Zet |C sw diode 75V 100mA
[E2  |HSMP-3812  |HP D  [SOT23 |dual series HP3810 pin atten diode
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Mai bat ddu bang chit “F”

‘Code ‘Device

‘Manf |Base |Package ‘Leaded Equivalent/Data

\f \BAszo-ozw

Sie |l |SCD80 |

[F KVIS3IE Tok |l |[URD |uhf varicap2.5-22pf
[F IMRF927 Mot N |SOT323 |npn RF fT 8GHz

FO |HSMP-3820  |[HP |C  [SOT23 35V RF pin sw diode
FO  |cMOZ5V6 CSC [l |SOD323 |zener 350mW 5% 5.6V

\Foz \DTD123TK

Roh N |SC59 |npndir R12K2 40V 100mA

\F03 ‘DTD143TK

Roh N |SC59  |npndir R14K7 40V 100mA

F05  [TSDF1203

Vis X |SOTI43 [fT 12GHznpn RF 4V 12mA

F1  |HSMP-3821

HP K [SOT23 35V RF pin sw diode

F1  [BFSI8

Phi [N |SOT23 |BF495

\FJ ‘MMBCIOO‘}FI

Mot N | IRF npn T 150MHz hfe30-60

\Fl \MMSZ.52336

Vis |1 SOD123 |zener 300mW 5% 7.5V
Vis I | |

\Fl \CM022V4

\csc |1 |SOD523 \zener350mw5%2.4v

\FlA \CMozz\ré

CSC |l SOD523 |zener 350mW 5% 2.6V
csc i | |

F2  [HSMP-3822

HP D [SOT23 |dual series HP3820 pin sw diode

Mi bat du bang chit “G”

Code |Device

|Manf |Base |Package Leaded Equivalent/Data

G BAR63-02W

Sie || |SCD8O |RF pin to 3GHz

GIt  [HSMP-3891

HP SOT23 |HP3890 pin sw diode

Gl IMMBTS5551

Mot SOT23 |2N5551 npn Vee 140V

\tGl ‘PMBTSSSI

Phi SOT23 |2N5551 npn Vee 140V

\tGl ‘PMSTSSSI

Phi SOT323 |2N5551 npn Vee 140V

G BAR63-03W  [Sie |l [SOD323 |RF pin to 3GHz
G KV1181E Tok I |URD |uhfvaricap 2-16pF
G MRF947A Mot [N [SOT323 |npn RF 8GHz
GO  |HSMP-3890  |HP |C  |SOT23 |HP3890 pin sw diode
GO HSMP-389B  |[HP |C  [SOT323 |HP3890 pin sw diode
GO8  |DTDI33HKA |[Roh N |SC59  |npn dir 3k3+10k 50V 500mA
Gl BFS20 Phi [N [SOT23 [BF199
Glp  [BFS20 Phi N [SOT23 |[BF199
Gl |BFS20 Phi [N [SOT23 [BF199

K

N

N

N

N

GIE  [BC847A

Rho SOT23 IBC547A
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Mi bat ddu bang chit “H”

Code |Device Manf |Base Package |Leaded Equivalent/Data
H MRF947B Mot [N [SOT323 |npn RF 8GHz
H BB659C Sie | SCD80  2.5-39 pF varicap in
H BBY51-03W Sie || [SOD323 [3-5 pF varicap in
H BB141 Phi |l SOD 523 |Low Voltage Varicap
H  RN262G Roh |I ~ \VMD2  HF pin diode
HO  |CMOZISV  |CSC I |SOD523  |zener 350mW 5% 15V
npn dtr 15V 0.6A, R1 2k2 , for
H02 |DTC323TU Rho N |SC70  |muting
npn dir 15V 0.6A, R1 10k , for

H04 |DTC323TU Rho N |SC70  |muting
Hi  [BCWG9 Phi N |SOT23 |BC177A
HI  [MMSZ52341 [Vis || |SODI23 |zener 300mW 5% 11V
HI  |CMOZ6V2  |CSC I |SOD523 |zener 350mW 5% 6.2V
Hip [BCWG9 Phi N |SOT23 |BC177A
Hit  [BCWG9 Phi N |SOT23 |BC177A
H2  |BCW70 Phi N [SOT23 |BC177B

Mi bat dau bang chr “1”
Code |Device Manf Base |Package Leaded Equivalent/Data
| BBY51-02W |Sie || [SCD80 3-5 pF varicap
| BBY52-03W (Sie [ |SOD323 .25-1.75 pF varicap in
108 |SSTI08 Sii [F |SOT23 J108 n-ch jfet
109 |SST109 Sil | [SOT23 J109 n-ch jfet
110 |SST110 Sil |F [SOT23 J110 n-ch jfet
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M3 bat dau bang chir “J”

Code |Device Manf |Base |Package Leaded Equivalent/Data

J RN141G Roh |l VMD2 [HF PIN diode 0.8 pF

JO HSMS-2840  |HP |[C  |SOT23 |schottky diode

J0 CMOZ39V CSC | SOD523 |zener 350mW 5% 139V

JO1 SO2906R N 2N2906

J03 SO2907AR R 2N2907A

J05 SO2907R R 2N2907

J1 HSMS-2841  [HP  |[K  [SOT23 |schottky diode

J1 ZC830 Zet |C Z(C820 varicaps

J1 BSSI138L Mot M  |SOT23 |n-ch enh TMOS fet

J1 MMSZ5246  [Vis |l SOD123 |zener 300mW 5% 16V

J1 CMOZ16V CSC |1 SOD523 |zener 350mW 5% 16V

JIA |ZC830A Zet |C  |SOT23 |varicap hyperabrupt 28V 10pF@2V
JIB  ZC830B Zet |C  [SOT23 |varicap hyperabrupt 28V 10pF@2V
pll BSH101 Phi M |SOT23 |n-ch 60V 0.7A mosfet

pl2  BSHI102 Phi M |SOT23 |n-ch30V 1A mosfet
070833 Zet C[SOT23 |ZC823

2 MMSZ5247  Vis [I[SODI23 [zener 300mW 5% 17V

2 CMOZI8V |CSC [ |SOD523 |zener 350mW 5% 18V

2 EDZ8.2B Roh [ [EMD2 |150mW zener 8.2V

2 VDZ8.2B Roh I VMD2 |150mW zener 8.2V

2A ZCR33A Zet |C [SOT23 |varicap hyperabrupt 28V 33pF@2V
2B ZC833B Zet |C [SOT23 |varicap hyperabrupt 28V 33pF@2V
pJ3  [BSHI03 Phi M SOT23 n-ch 30V 0.8A mosfet

I3 ZCR31 Zet |C SOT23 [ZC821

B MMSZS48  [Vis | [SODI23 [zener 300mW 5% 18V
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Mi bat ddu bang chit “K”

‘Code ‘Device

Manf [Base |Package |Leaded Equivalent/Data

K BAT68-03W |Sie || |SOD323 |BAT68 Schottky

K BBY52-02W [Sie || |SCD80 |UHF varicap 1.75-1.25pF

K MRF917 Mot [N |SOT323 |npn RF fT 6GHz
SOD

K BB142 |Phi ‘I ‘523 Low Voltage Varicap

K RN142G Roh |l IVMD2  |HF pin diode 0.45pF

K RN 1428 Roh |l [EMD2  |HF pin diode 0.45pF

KO |HSMP-3830 |HP |C  [SOT23 |gp pin diode HP3830

K1 HSMP-3831 |HP |K  |SOT23 |gp pin diode HP3830

K1ip  |BCW71 Phi [N  |SOT23 |BC107A

K1t |BCW71 Phi [N |SOT23 |BC107A

K1 BCW71 Phi [N [SOT23 |BC107A

K1 MMSZ52351  |Vis |l SOD123  [zener 300mW 5% 22V

K1 CMOZ43V  [CSC |l SOD523  [zener 350mW 5% 43V

K2p  [BCW72 Phi [N |SOT23 |BC107B ZXT300

~ Mi bat dau bang chit “L”

|Code ‘Device

Manf Base |Package [Leaded Equivalent/Data

L |BAT62-03W (Sie ||  |SOD323 |BAT62 schottky detector

L |BBY53-02W |Sie ||  |SCD80 |varicap 5.3-2.2 pF

L  |BB14 Phi ||  |SOD 523 |Low Voltage Varicap

LO  |HSMP-386B |HP |C  |SOT323 |gp RF pin diode

L0 |HSMP-3860 |HP |C  |SOT23 |dual series pin diode

L0 |BAT721S  |Phi |C  |SOT23 |dualseries 40V 200mA schottky

LOop |BAT721S  |Phi |C  |SOT23 |dual series 40V 200mA schottky

L0t |BAT721S Phi |C  |SOT23 |dual series 40V 200mA schottky

LOW [BAT721S  [Phi |[C  [SOT23 |dual series 40V 200mA schottky

L1 |BSS65 Zet N | pnp 12V 0.1A 400MHz sw
schottky 40V 1.1A low leakage

L10  |ZLLS1000  |[Zet |C  [SOT23  |igh temp

L2 [BB202 Phi | |SOD 523 |Low Voltage Varicap

L2 |HSMP-3862 |HP D  |SOT23 |dual RF pin diode

L2 [BSS69 Zet N pnp 40V 0.1A 200MHz sw
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Mai bat ddu bang cht “M”

‘Code IDevice |Manf ‘Base ‘Package ‘Leaded Equivalent/Data
M

(blue) |BAR65-03W  [Sie  |] SOD323  |pin diode

M

(white) |[BBYS55-03W  |Sie  |] SOD323 [5.4-2.3pF varicap in

[M BAR64-02W  [Sie [1 SCD80 [pin diode

\M BAR65-07 Sie \S SOTI143 |dual pin diode

MOl [BF901 Phi |W [SOTI43 |N-chdg mosfet
M02  [BF90IR Phi |UQ [SOTI43 |N-chdg mosfet
M04  [BF904 Phi |W [SOTI43B |N-ch dg mosfet
M06  [BF904R Phi |UQ [SOTI43 |N-chdg mosfet

\Mos PMBFJ308 |Phi \F \SOT23 \VHF n-ch JFET J308

\MO(} |PMBFJ309 |Phi \F \SOT23 \VHF n-ch JFET J309

\Ml |BFR30 |Phi \F \SOT23 ‘BFWIIBF245

\Ml |MM325256 |Vis \1 \SOD123 \zener300mW5%3ov

\MlB |MMBT2222L |M0t \N \SOT23 \2N2222

MIE |[MMBTA43L Mot N [SOT23  |MPSA43 200V Vce npn
M3 bat dau bang chit “N”

Code |Device Manf |Base [Package |Leaded Equivalent/Data
N |DAN202K Roh [B | 80V 100mA dual diode
N RN242CS Roh |1 IVMN2  |HF pin diode
SOD
N BB181 Phi |l 523 VHF Varicap 1-15pF
NO  |TN0200T Nat |[M  [SOT23 |n-ch mosfet 0.6A Id
N1 MMBT100 |Nat N npn gp sw 500mA
N1 |MMBF201N Mot M  [SOT23 |n-ch tmosfet 20V 0.3A Id
N1 IMRF571 Mot [N [SOT416 (8 GHz 40mA npn RF
N1 [TN0201T Tem M [SOT23 |n-ch mosfet 0.3A Id 0.2W
NI  |MMSZ5261 Vis |l SODI123  |zener 300mW 5% 47V

<

‘NZ ‘MGSF‘INOQLT‘I Mot SOT23 |n-ch mosfet, 20V 85mA

=

‘NZ ‘MMBC1653N2 Mot npn 130V 50mA hfe 50-130

[N2 [BFSSQO Phi [N SOT323 |npn RF 9GHz 70mA

\Nz \Mmszszﬁz Vis |l SODI123 |zener 300mW 5% 51V

‘NS ‘MMBC1653N3 Mot [N npn 130V 50mA hfe 100-220
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M3 bat dau bang chir “O”

‘Code |Device Manf |Base [Package |Leaded Equivalent/Data
gvhite) BAT14-03W Sie [I  |SOD323 |RF Schottky 4V 90mA

005 [SO2484R SGS R | 2N2484

008 [SO930R SGS R | 2N930

09 [1SS385F Tosh B [ESM  [2x 10V 0.1A cc schottky

09 188385 Tosh B |SSM  [2x 10V 0.1A cc schottky

09 188378 Tosh B [SC70  [2x 10V 0.1A cc schottky

09 188377 Tosh B [sc39  [2x 10V 0.1A cc schottky

010 [SO918R SGS R | 2N918

012 [SO2221R SGS R | [2N2221

013 [S02222R SGS R | [2N2222

02 [BSTS2 Phi M [SOT23 |n-ch mosfet 80V 175mA

020  |SO2222AR SGS R | IN2222A

027  |SOI893R SGS R 2N1893

054  |SO2221AR SGS R IN2221A

| | ‘M3 bat ddu béng chit “P”

‘Code ‘Device |Manf |Base |Package ILeaded Equivalent/Data
Evhite) ‘BAT15-03W Sie |1 |SOD323 |R1= Schottky 4V 100mA

P KVIS41E ITok I |URD |uhfvaricap 7-15pF

P RSX051VA-30 [Roh [I  |[TUMD2 |schottky diode 0.5A 30V

P DAP202K Roh A | 80V 100mA dual

PO BFP90A Phi |CX [SOT173 [BFG90A

PO TPO101T Tem M [SOT23  |p-ch mosfet 0.5A 12V

PO HSMS-285B  |HP  |C  [SOT323 |zero-bias schottky diode uW det
PO HSMS-2850  |HP  |C  [SOT23  |zero-bias schottky diode uW det
POl |SO2906 ISGS N | 2N2906

POl |SST201 Sil  [F |SOT23  |1201 n-ch fet

P01 [DDTAII3TE Dio [N [SOT523 |dtr pnp 50V 0.IARI 1k00.15W
P01 |DDTAII3TUA Dio [N |SOT323 |dtr pnp 50V 0.1A R1 1k0 0.2W
P01 |DDTAII3TCA Dio [N |SOT23 |dtr pnp 50V 0.1A R11k0 0.2W
P01 |DDTAII3TKA Dio [N [SC59 dtr pnp 50V 0.1A R1 1k0 0.2W
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M3 bat dau bang chir “Q”

[Code ‘Device ‘Manf |Base Package ‘Leaded Equivalent/Data

Q RSX07IVA-30 [Roh [I  |TUMD?2 |schottky diode 0.7A 30V

Q3 MMBC1321Q3 Mot |N npn VHF amp fT 0.6GHz

Q4 [MMBCI321Q4 Mot |N npn VHF amp fT 0.6GHz

Q5 IMMBC1321Q5 |[Mot |N npn VHF amp £T 0.6GHz

QP  |CMDZ7L5 CSC |l  [SOD323 |zener 250mW 1z 0.5mA 7.5V

QQ  [28C4536 Nec [P npn RF fT 5.7GHz 2W hFE 40-80
QR [25C4536 Nec [P | npn RF fT 5.7GHz 2W hFE 60-120
QS  [2SC4536 Nec [P npn RF fT 5.7GHz 2W hFE 100-200

M3 bat dau bang chit “R”

[Code ‘Device ‘Manf ‘Base Package ‘Leaded Equivalent/Data
R BAS9S \Sie \1 SCDS0

R BA585 Sie I |SOD123 pin diode 50mA max

R RSXI101VA-30 |Roh [l |[TUMD2 |schottky diode 1A 30V
R BA597 Sie I SOD323 |UHF pin diode 100mA max
(yellow)

R . |BA3595 Sie I SOD323 |UHF pin diode 50mA max
(white)

R1 BFR93 SGS N [SOT23 |BFR9I

RI HSMS-8101  |HP K |SOT23 |10-14GHz schottky mixer
[Rl \UMT4401 \Rho \N SC70 \2N4401

\Rl BZX84C4VTT \Dio \c SOT523 |zener 150mW 4.7V
\RlA SST3904 \Rho \N |SOT23 IN3904

[RlA \UMT3904 \Rho \N SC70 \2N3904

RIA \MMST3904 \Rho \N SC59  [2N3904

RIG \SSTAOE» \Rho \N |SOT23 MPSA06

[RlG MMSTA06 \Rho \N |scs9 \MPSAOE»

iR G [MMSTAOG }'Rho I[N fsc59 ‘[MPSAO6

RI1H [SSTAOS \Rho |N SOT23 [MPSAOS

R1J \SST6427 \Rho |N SOT23 \

|R1K \MMST6428 \Rho |N |SC59 \

|R 1M \SSTA 13 \Rho |N SOT23 \MPSA 13

|R 1M MMSTAI13 |Rho |N SC59 MPSA13

|R1N SSTA14 \Rho |N |SOT23 MPSA 14

|R 1N \MMSTA 14 \Rho |N SC59 \MPSA 14

RI1O |MMST5088 |Rho |N SC59 |2N5088
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M3 bat dau bang chit “S”

Code |Device Manf |Base |Package Leaded Equivalent/Data
ﬁ)lue) BA592 Sie || |SOD323 |BA282

S (red) |BB640 Sie |l S0D323 |70-3pF varicap

(Swhite) BB535 Sie |l SOD323 |18-2pF varicap

gellow) BB639 Sie |l S0D323 |39-2.7pF varicap

S BAP64-02  |Phi || |SOD523 [3GHz pin diode

S BB515 Sie |l |SOD123 |varicap 17.7pf @ 1V 30V max
SO |HSMP-3880 |HP |C  |SOT23 pin sw diode

S1  |HSMP-3881 |HP |K  [SOT23 |pin sw diode

St [BBY31 Phi |C  [SOT23 |BB405

S1A  |S1A Fch || |DO214 |1N4001

S1B |s1B [Fch || |DO214 |1N4002

S1D  [s1D [Fch || |DO214 |1N4003

IS1G  |S1G Fch || |DO214 |1N4004

Is1J  [s1J [Fch I |DO214 |1N4005

M3 bat dau bang chlt “T”
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‘Code ‘Device ‘Manf ‘Base |Package ‘Leaded Equivalent/Data

T IBAR67-02W  [Sie |l [SOD8O |

T IRN15G Roh |l |VMD2 |HF pin diode

T BB8I11 Sie |l  |SODI23 [9.8pF @ 1V 30V max

ITO 'TPO601T Tem M | ip-ch mosfet 60V 0.12A

TO (HSMS-2860  |HP |C  |SOT23 |zero bias schottky diode

TO (HSMS-286B  |HP |C  |SOT323 |zero bias schottky diode

Tl IBCX17 Phi N [SOT23 [BC327

Tlp  [BCX17 Phi [N [SOT23 [BC327

Tt BCX17 Phi [N [SOT23 |BC327

Tl IMTIA Roh DA | 2x 2SA1037AK pnp

Tl BSS63 Mot [N [SOT23 |pnp 100V 0.1A

Tl \GDZ5.1B Vis |l |SOD323 |zener 200mW 5.1V

T2 IBCX18 Phi N [SOT23 [BC328

T2p  [BCXI8 Phi N [SOT23 [BC328

T2t [BCXI8 Phi N [SOT23 [BC328

T2 |IMT2A [Roh |DB 2x 2SA1037AK pnp
M3 bat dau bang chit “U”

|C0de ‘Device ‘Manf |Base ‘Package |Leaded Equivalent/Data

U BB545 Sie |l SOD323 |20-2pF varicap

U BB145 Phi |l ?%D Low Voltage Varicap

Ul BCX19 Mot [N [SOT23 [BC337

Ulp  [BCX19 Phi [N [SOT23 [BC337

Uit |BCXI19 Phi [N [SOT23 [BC337

U1 IBGX50A Sie  [BQ [SOT143 |quad ring Si sw diodes

UIA  [3SK230A Nec [UQ [SOT143 |dg RF mosfet

UIB  |35K230B Nec |UQ [SOTI43 |dg RF mosfet

lUIC  |3sK231C Nec |{UQ [SOT143 |dg RF mosfet

IUID  [3SK231D Nec |[UQ [SOT143 |dg RF mosfet

IUIE  [3SK252E Nec [UQ [SOT143 |dg RF mosfet

IUIE  [3SK254E Nec [UQ [SOT343 |dg RF mosfet

UIG  [3SK253G Nec [UQ [SOTI143 |dg RF mosfet

UIG  [3SK255G Nec |[UQ [SOT343 |dg RF mosfet

U2 BCX20 Phi [N [SOT23 [BC338

|U2t

\chzo

\Phi |N \SOT23 |BC338

Mai bat dau béng cht “v”
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‘Code ‘Device ‘Manf ‘Base |Package ‘Leaded Equivalent/Data
VOl |VN50300T sit M| in-ch enh mosfet SO0V 22mA
V02 |[VNO60ST sit M| in-ch enh mosfet 60V/0.18A
V04 |[VN45350T sit M| in-ch enh mosfet 450V 20mA
Vlp  |BFT25 Phi [N [SOT23 |npnRF 5V 6.5mA 2.3GHz
VI [MRF959 Mot [N [SC75  |npn RF fT 9GHz
2 IDZ23C2V7 Dio |A  [SOT23 |dual cc zener 2.7V 0.3W
V1 1SV160 Tosh |B [SC59  |FM AFC varicap 10pF
V2 IBFQ67 Tk N | inpn RF fT 7.5 GHz 50mA
V2 IDZ23C3V0 Dio A [SOT23 |dual cc zener 3.0V 0.3W
V3 IBFG67 Phi  [X  [SOTI43 |npn RF fT 8GHz 50mA
V3 IDZ23C3V3 Dio  |A  [SOT23 |dual cc zener 3.3V 0.3W
v3 |1SV225 Tosh [DT |SMINI |2 x FM tuning varicap 20pF
PV3  [BATS4A Phi |A [SOT23 |dual ca 30V 0.2A schottky
V3 [BATS4A Phi |A  [SOT23 |dual ca 30V 0.2A schottky
wV3  [BAT34A Phi |A  |SOT23 |dual ca 30V 0.2A schottky
Mi bat dau bang chit “W”
‘Code |Device |Manf ‘Base |Package |Leaded Equivalent/Data
IWOF  |TSDFI205RW |Vis |WQ |SOT343R |12GHz npn SmA 4V
W03 |S503TRW  |Vis |UQ |SOT343R fugn;"r‘S’Sfet ORI e Tl
W04 |S504TRW  |Vis |UQ |SOT343R fugn:r‘;s‘cet QRIS e/ Tl
W05 [S505TRW  |Vis |UQ [SOT343R fugn;"r‘S’Sfet ALl S T
W1 |BZT52B2V4 |Vis |1 |SODI23  [300 mW zener 2% 2.4V
W1 |BZT52C2V4 |Vis I |SODI23 (300 mW zener 5% 2.4V
W1 |BZT52C2V7S |Dio |I  [SOD323  [200mW zener 2.7V
W1 |BZX384B2V4 |Vis 1  |SOD323 200 mW zener 2% 2.4V
W1 |BZX384C2V4 |Vis I |SOD323 200 mW zener 5% 2.4V
PW1  |BATS4C Phi B [SOT23 |dual cc 30V 0.2A schottky
tW1  [BATS4C |Phi B [SOT23  |dual cc 30V 0.2A schottky
WW1 |BATS4C Phi B [SOT23 |dual cc 30V 0.2A schottky

M3 bat dau bang chit “X”
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|Code |Device IManf IBase IPackage |Leaded Equivalent/Data

X

(white) |BBB33 Sie |1 SOT323  |9.3-0.75pF wvaricap

X

(vellow) |BBE35 Sie |1 SOT323  |9.1-0.6pF varicap

X IBB187 IPhi [I  [SOD 523 |VHF Varicap 2,7-13,7pF

X03  [S503TX Vis |W |soT1a3 [d9 mosfet MOSIC SV uhf tv
tuners

X04  [S504TX Vis (W [sOT143 fg mosfet MOSIC SV uhf tv
uners

X05  [S505TX Vis |W |sOT143 [d9 MosfetMOSIC SV uhf tv
tuners

X1 IBFT93 [Sie |N  [SOT23  |BFQ23 BFQ75

X1p  |[BFT93 IPhi [N |SOT23  [BFQ23 BFQ75

X1 |iMxl [Roh [DC | \dual 28C2412K npn

X1 IBZX84-C27  |Phi |C  [SOT23  [0.3W zener 27V=5%

X1 |[BzTs2BSI  |Vis [l [SODI23  [300 mW zener 2% 51V

X1 [BZzT52C51  |[Vis I |SODI23  |300 mW zener 5% 51V

X1 |BZX384B51 |Vis |l |SOD323  |200 mW zener 2% 51V

X1 IBZX384C51  |[Vis |l [SOD323  [200 mW zener 5% 51V

X1 [CMDZ5221B |CSC I  |SOD323 |250mW zener 5% 2.4V

X2 IMX2 IRoh |[DD | dual 2SC2412K npn

M3 bat dau bang chit “Y”
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Code Device Manf |Base |Package |Leaded Equivalent/Data

Y  |BBIS2B Phi |  |SODS523 |VHF Varicap

YOs |CGYI2IB  [Sie (aAs MMIC

Y05 [S505TX  |Vis W ISOT143 fugn;”rzswos'c A
Y06 [S506TX  |Vis |W ISOT143 fugn;”rz"’fems'c A
YI  BZX8-CI1 [Phi |C |SOT23  |0.3W zener 11V=5%

Ylp BZX&-CI1 [Phi |C |SOT23  |0.3W zener 11V=5%

YI  BZVACIl  |Zet |0 |SOT89  |IW zener 11V =5%

YI  |CMDZ5253B [CSC I  |SOT323  |zener 250mW 3% 25V

Y2 |(CLY2 Sie DR |MW6  [3GHz GaAsfet 0.25W 3GHz
Y2  BZX8-CI2 Phi |C |SOT23  |0.3W zener 12V=5%

Y2 |CMDZ5254B [CSC I |SOT323  |zener 250mW 5% 27V

Y3  BZX8-CI3 [Phi |C |SOT23  |0.3W zener 13V=5%

Y3 |CMDZ5255B [CSC I |SOT323  |zener 250mW 5% 28V

Y4  BZX84-CI5 PPhi |C |SOT23  |0.3W zener 15V=5%

Y4  BZVACIS  |Zet O [SOT89  |IW zener 15V =5%

Y4  CMDZ5256B |[CSC I [SOT323  |zener 250mW 3% 30V

Y CGYS9 Sie DS [SOT363  |GaAs 0.9/1.8GHz preamp

Y5  BZX84-Cle |Phi C [SOT23  |0.3W zener 16V=5%
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Mi bat dau bang chir “Z”

Code |Device Manf |Base |Package Leaded Equivalent/Data

SOD
Z BB143B Phi I 523 |Low Voltage Varicap

20 [SST310 Tem |[F [SOT23 |J310 n-ch jfet

20 |PDZ2.4B Phi |l  [SOD323 24V 0.4W zener

208 |SST308 Sil SOT23  |J308 n-ch jfet

209 |SST309 Sil SOT23 1309 n-ch jfet

- | =

210 [SST310 Sil SOT23 |J310 n-ch jfet

SOD
Z1  |BBI43B-01  Phi |l {723 |Low Voltage Varicap

Z1  BZX84-C4VT Phi |C  [SOT23 (0.3W zenerd.7V
Z1 |SSTI211 S |F SOT23  |J211 n-chjfet

Z1  |PDZ1.7B Phi |l  |SOD323 2.7V 0.4W zener

Z1  [IMZIA Roh |DE 25C2414 npn,2SA1037AK prp

L1 BZVASCAVT  Zet |0 |SOTRY |IW =5% zener 4.7V

/2 BZX84-C5V1 Phi |C [SOT23 (0.3W zenerd.7V

72 |5STN212 S |F SOT23  [J212 n-chjfet

72 [IMZ22A Roh DF 25C2414 npn,2SA1037AK pnp

/1 PDZ3.0B Phi |l |SOD323 3.0V 0.4W zener

22  BZVAOCSVI  Zet |0 [SOT8Y |IW =5% zener 5.1V

Z2U  [FMMTAG3  [Zet [N [SOT23 MPSA63
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GIAI THiCH THEM MOT SO THONG TIN LINH KIEN SMD

Hang san xuat (lot number )
Elm (ELM technology corporation )
Quy luat 1: (s&r dung cho ODO do tim dién 4p )
Ky hiéu 1: A dén Z (ngoai tru' 1,0,X )
Ky hi€u 2: 0 dén 9
Quy luat 2: : (st dung cho ODO do tim dién 4p )
Ky hi€u 1: 0 dén 9
Ky hiéu 2: A dén Z (ngoai tru' 1,0,X )

B

SMD-code SMD-code
(ELM7553CER) O MUMOeT (£ y7gsagg) Lot number

Marking example:

SMD-code
(XC9227D1ACM)  Lotnumber

Tor( Torex Semiconductor LTD)
01-09, 0A-0Z, 11 -9Z, A1-A9, AA -AZ, Bl — BZ ( loai trtr G,1,J,0,0,W )

Nim sa@n xuat
Hang san xudt Anw ( Anwel Semiconductor Corp )
D&u ch@m O trén md sdn ph@m : chi s6 16 sdn xudt
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1 ®
2 ®

3 ® ®
4 o

5 o L
6 o L

?’ o L L
8 L

g L L
10 ® .

11 L L L
12 * o

13 L o L
14 ® ® ®

15 ® ® ® L
16 *

Marking example:

Lot code- 24
SMD-code

(AP8800-33PV) Year code- 2007

D&au chdm & dudi chi nim sdn xudt

2003
2004
2005
2006
2007
2008
2009
2010

17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
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Hing sdn xudt : Ape (Advanced Power Electronics Corp. )

Marking example:

HHE
RRAYY
H B
SMD-code Data code
(APEB838AY) (year 2011)
Code Year
YY 2004, 2008, 2012
YY 2003, 2007, 2011
YY 2002, 2006, 2010
YY 2001, 2005, 2009

Hing sdn xuat Axl (AXElite Technology Co.., Ltd)
Marking example:

HABH
LAAa

=l=)=

SMD-code Data code
(AX6604ACA)  (year 2010, week 27)

M3 Nim M3 Tuan
7 2007 A..Z 1...26
8 2008 a...z 27...52
9 2009

A 2010
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B 2011
C 2012
Hang san xudt: Inf (Inineon Technologies AG)

Marking example:
Data code {EDEIE, June)

nF\

SMD-code
(BBY66-02V)
Month Y e a r

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
01 a p A P a p A P a p A P
02 b q B Q b q B Q b q B Q
03 c r C R c r C R c r C R
04 d 5 D S d 8 D S d 5 D S
05 g t E T e t E T g t E T
06 f u F U f u F U f u F U
o7 g v G N g v G V g v G W
08 h X H X h X H X h X H X
09 j y J Y y J Y y J Y
10 k z K Z k z K Z k z K Z
11 I 2 L 4 I 2 L 4 I 2 L 4
12 n 3 N 5 n 3 N 5 n 3 N 5

Hing sdn xuat : Kec (Korea Electronics Co. Ltd )
(=
SMD-code | o4 nymber
(BSS63)
Year Marking (Week) Periode (Year)

I st Year (2006) 01 02 .. 51 52 2006-2010-2014..
2 nd Year (2007) OAOB .. 5A 5B  2007-2011-2015..
4rd Year (2008) J1 J2 .. E1 B2 2008-2012-2016..
4 th Year (2009) JAJB .. EA EB  2009-2013-2017..
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Hang san xudt : Nxp (NXP semiconductors )

Barcombination of
Year code Pin1 mark

Vendor code
Bar combination of
SMD code Month code

(74AUP1G126GF)

Mai nim d€ chi b6n doan thang bén tay trai
S6 cudi clla nim

L0 A0 DT
DN 0 AR O

Ma thdng chi b&n doan thang bén tay phai
SO cubi cla thang
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