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TUYEN BO BAN QUYEN
Tai liéu nay thudc loai sach gido trinh nén cac ngudn thong tin c6 thé
duoc phép dung nguyén ban hoic trich dung cho cac muc dich vé ddo tao va
tham khao.
Moi muc dich khac mang tinh 1€ch lac hodc sur dung v&i muc dich kinh
doanh thiéu lanh manh s& bi nghiém cam.



LOI GIOI THIEU

Pé thuc hién bién soan gido trinh dao tao nghé bién tr dan dung ¢ trinh
d6 Trung Cip Nghé, gido trinh Dién tr nang cao la mot trong nhimng gido
trinh mon hoc dao tao chuyén nganh dugc bién soan theo no1 dung chuong
trinh khung cua truong Cao dang Co gidi. Noi dung bién soan ngin gon, dé
hiéu, tich hop kién thirc va k¥ niang chit ché voi nhau, logic.

Khi bién soan, nhom bién soan di c¢6 ging cap nhat nhimg kién thirc
moi ¢6 lién quan dén nodi dung chuong trinh dao tao va phu hop véi muc tiéu
dao tao, ndi dung 1y thuyét va thuc hanh duoc bién soan gin véi nhu cau thuc
té trong san Xuét déng thoi ¢6 tinh thue tién cao. Noi dung gido trinh duoc
bién soan v&i dung luong thoi gian dao tao 90 gid gdm co:

MD18-01: Doc, do, kiém tra linh ki¢n SMD
MD18-02: Ky thuat han IC

Mb18-03: Mach dién tir ndng cao.
MD18-04: Ché tao mach in phtc tap

Trong qua trinh sir dung gido trinh, tuy theo yéu cau ciing nhu khoa hoc
va cong nghé phat trién co thé diéu chinh thoi gian va bd sung nhiing kién
thirc m&i cho phu hop. Trong gi4o trinh, chung ta c6 dé ra ndi dung thuc tap
clia timg bai dé ngudi hoc cling ¢d va ap dung kién thirc phu hop v6i ki nang.

Mic du da c¢d g:fmg t6 churc bién soan dé dap tng dugc muc tiéu dao tao
nhung khong tranh duoc nhitng khiém khuyét. Rat mong nhan dugc dong gop
y kién cua céc thﬁy, cO gido, ban doc dé nhom bién soan s& hiéu chinh hoan
thién hon.

Quéang Ngii, ngay ..... thang ...... nam 2022
Tham gia bién soan
1. Phan Ngoc Bdo  Chu bién
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GIAO TRINH MO DPUN
Tén mé dun: PIEN TU NANG CAO

Ma mo dun: MD18

Vi tri, tinh chit, y nghia va vai tro ciia mé dun:
Vi tri ciia mé dun: M6 dun duoc bd tri day cudi chwong trinh sau khi
hoc xong cdc mon chuyén mon nhu: Pi¢n tir co ban, ky thuit xung -
56, vi xtr 1y
Tinh chit: La mo dun chuyén mon nghé. La mé dun nghién ctu vé
phan dién tir chuyén siu

+ Y nghia va vai tré ciia mé dun:



Dién tir nang cao 1a tap hop tat ca cac vat liéu, linh kién SMD va linh
kién thuong can thiét dé tao nén cac mach dién tu, béng cach ghép ndi cac
linh kién trong mdt mach dién t&r va lam cho n6 hoat dong. Déng tho1
trang bi cho ngudi hoc nhirng kén thirc nang cao vé ché tao mach in, k¥
thuat han IC va k§ nang hiéu va phén tich duoc nguyén 1y lam viéc cua
nhitng mach dién tir nang cao.

D6i véi hoc vién thi cudn sach nay s& gitp tim hiéu cac thong sb ky
thuat, tinh nang va ing dung ctia cdc mach dién tir. Trang bi cho hoc vién
ky nang ché tao mach in tr khau thiét ké mach dén hoan thanh mach dién
ttr trén board dong.

Néu muc dich cua cong viée 13 ¢6 kién thirc va k¥ ning dé sira chira
thi viéc 1am hi€u qua nhat ctia hoc vién 1a hiéu rd cac tinh nang, thuc hién
duoc cach do kiém tra cac thong sb cac vat liéu, linh kién, ung dung thuc
té va thay thé cac vat liéu, linh kién da bi hong.

Hy vong rang cudn gido trinh nay dé cdp duoc phan 16n nhirng linh
vue ma hoc vién can biét dé sao cho nhiing mach dién tr tr¢ thanh ddi
tuong d& hiéu, dé lép rap, sta chira va dem lai cho hoc vién nhitng thong
tin can biét.

Poi twong: La gido trinh 4p dung cho hoc sinh trinh d6 Trung cip nghé
bién tir dan dung
Muc tiéu ciia m6 dun:
+ Kién thuec: ‘
Al. Nhan dang, doc, do linh kién dién t&r han bé mat chinh xac.
A2. Tim, nhan dang, thay thé tuong duong, tra ctru dugc mot so6 IC thong
dung. ,
A3. Phan tich, thi€t ké dugc mdt s6 mach img dung phtrc tap dung IC
+ Ky nang:
B1. Lap rap, kiém tra, thay thé duoc cac linh ki¢n, mach di¢én tr chuyén
dung dung yéu cau k¥ thuat
B2. Han va thdo dugc cac moi han trong mach dién, dién tr phirc tap an
toan.
B3. Ché tao dugc cac mach in phirc tap ding thiét ké va dat chat luong tdt.
+ Nang lwc tw chu va trach nhiém:
Cl1. Ren luyén thai do nghiém tic, can than, chinh xac trong hoc tap va
thuc hién cong viéc



1. Chwong trinh khung nghé Pién tir din dung

Thoi gian dao tao (gio)

Trong do
i So Thuec
Mfl\l/fli/ID Tén mo dun, mon hoc Til} Té?g Ly l;‘;‘:;/ .
chi s0 thuyét | tap/thi Kiém tra
nghiém/
bai tap
I Cac mon hgc chung/dai 12 255 04 148 13
cwong
MH 01 | Chinh tri 2 30 15 13 2
MH 02 | Phap luat 1 15 9 5 1
MH 03 | Gido duc thé chat 1 30 4 24 2
MH 04 | 0140 ducquocphong-An || 4 21 21 3
ninh
MH 05 | Tin hoc 2 45 15 29 1
MH 06 | Ngoai ngit (Anh van) 4 90 30 56 4
I Mon hoe, mo dun ;| ol | sy 1053 68
chuyén mon nganh, nghé
MH 07 | K¥ thuét an toan dién 2 30 15 13 2
MH 08 | Di¢n ky thuat 4 70 43 24 3
MH 09 Tin Eneuxva phuong thuc 3 45 18 5 )
truyén dan
MD 10 | Do luong Dién- Dién tir 3 60 27 30 3
MD 11 | Linh kién dién tir. 4 75 25 47 3
MDb 12 | K¥ thuat mach dién tur I 6 120 42 73 5
MD 13 | K§ thuat mach dién tir 11 4 90 30 56 4
MD 14 | K§ thuat sb 4 90 30 57 3
MP 15 | K¥ thuat vi diéu khién 4 90 30 57 3
MD 16 | Thiét ké mach dién tir 4 75 22 50 3
MH 17 | Bién tir cong suit 3 60 28 30 2
MD18 | Dién tir nang cao 4 90 27 59 4
Hé théng 4m thanh- m4
MP 19 | ¢ onsam Bty el 100 | 40 77 3
thu hinh
MB 20 igﬁ chiabonguonmiy || 4y | 5, 56 4




Vb 2] | St chira thiét bi dién gia ¢ | 120 40 . ;
dung
Mb 22 | PLC- Co Ban 5 120 47 67 6
MBD 23 | Thyc tap san xuét 11 | 300 10 275 15
Tong cong 89 ([ 1900 618 1201 81
2. Chuong trinh chi tiét mo dun
Thoi gian
STT Tén cac bai trong mo dun Tong |Ly thuyét| Thuec Kiém
50 hanh tra
1 | DPoc, do, kiém tra linh kién SMD 12 4 8
2 | Ky thuat han IC 13 4 8 1
3 | Mach dién tir nang cao 35 10 23 2
4 | Ché tao mach in phtic tap 30 9 20 1
Cong: 90 27 59 4

3. Piéu kién thuc hién mon hoc:

3.1. Phong hoc Ly thuyét/Thwe hanh: Pap tmg phong hoc chuan

3.2. Trang thiét bi day hoc: Projetor, may vi tinh, bang, phan, tranh v&, mo

hinh, mach dién tir, thiét bi va vat liéu ché tao mach in ....

3.3. Hoc li¢u, dung cu, mo hinh, phwong tién: Gido trinh, m6 hinh thuc

hanh, b0 dung cu nghé dién, dién t1,...

3.4. Cac diéu kién khac: Nguoi hoc tim hiéu thuc t& vé cac mach dién tir

nang cao trong nhirng mach dién tir dan dung va cong nghiép.

4. Noi dung va phuwong phap danh gia:

4.1. Noi dung:

+ Nghién ctru bai trudc khi dén 16p.

+ Chuan bj day du tai liéu hoc tap.

+ Tham gia day du thoi luong mén hoc.

+ Nghiém tac trong qua trinh hoc tép.

4.2. Phwong phap:

Nguodi hoe duge danh gia tich liiy mon hoc nhu sau:
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- Kién thtre: Panh gid tt ca ndi dung da néu trong muc tiéu kién thirc

- K¥ nang: Danh gia tit ca ndi dung di néu trong muc tiéu k¥ ning.

- Nang luc tu chu va trach nhi¢m: Trong qua trinh hoc tap, ngudi hoc can:




4.2.1. Cach danh gia
- Ap dung quy ché dao tao Trung cép hé chinh quy ban hanh kém theo
Thong tu s6 04/2022/TT-BLDTBXH, ngay 30/3/2022 ctia B truong Bo Lao

dong — Thuong binh va Xa hoi.

- Huong dan thuc hién quy ché dao tao ap dung tai Truong Cao dang Co gidi

nhu sau:
Diém danh gia Trong s6

+ Piém kiém tra thuwong xuyén (Hé s6 1) 109

+ Piém kiém tra dinh ky (H¢ so 2) ’

+ Piém thi két thiic mén hoc 60%
4.2.2. Phwong phap danh gia

. 1 . . R aX £ Thoi

Phwong phap | Phuwong phap Hinh thue Chuan dau | So < %

. s P\ . X . . n diém

danh gia to chuwre kiém tra ra danh gia | cot X
kiém tra
Thuong Vidt/ T luan/ Al, A2, BI, Sau 10
xuyen Thuyét trinh Trac nghi¢m/ Cl ! gio
Bao cao '
g Ty luan/
) . Viét va RPN A2, A3, Bl, .
Dinh ky thue hanh Trac ngl}lcnl/ thuc B2, B3, CI 4 | Sau 30 gio
hanh

Két thic mén | Vén dép va Vﬁgﬂfﬁ evlfil:" A1, A2, A3, | | Saul80
hoc thuc hanh hinh B1, B2, B3, CI gio

4.2.3. Cach tinh diém

- Piém danh gia thanh phan va diém thi két thiic mé dun duoc chim theo

thang diém 10 (tr 0 dén 10), lam tron dén mot chir sd thap phan.

- Biém mo6 dun la tong diém cua tat ca diém danh gia thanh phan cua moé

dun nhan voi trong s6 tuong tng. Piém mé dun theo thang diém 10 lam tron

dén mot chir s6 thap phan.

5. Hwéng din thyuc hién mé dun

5.1. Pham vi, d6i twong ap dung: Dbi tuong Trung cap Dién tr dan dung

5.2. Phuwong phap giiang day, hoc tip mé dun

9




5.2.1. Pdi v6i nguoi day
* Ly thuyét: Ap dung phuong phap day hoc tich cuc bao gom: Trinh chiéu,
thuyét trinh ngz‘in, néu van dé, huéng dan doc tai liéu, bai tap cu thé, cau hoi
thao luan nhém.. ..
* Thuwe hanh:
- Phan chia nhom nho thyc hién bai tap thyc hanh theo ndi dung dé ra.
- Khi giai bai tap, lam céc bai Thuc hanh, thi nghiém, bai tap:... Giao
vién hudng dan, thao tac mau va sira sai tai chd cho nguoi hoc.
- St dung cac mo hinh, hoc cyu mo6 phong dé minh hoa céc dic tuyén,
cach thic lam viéc cua nhiing linh kién dién tir.
* Thao lugn: Phan chia nhom nho thao luan theo noi dung dé ra.
* Hwéng din tu hoc theo nhém: Nhom trudng phan cong cac thanh vién
trong nhom tim hiéu, nghién ctru theo yéu cau nodi dung trong bai hoc, ca
nhom thao luan, trinh bay ndi dung, ghi chép va viét bao cio nhom.
5.2.2. Poi véi ngudi hoc: Ngudi hoc phai thuc hién cic nhiém vu nhu sau:

- Nghién ctru k¥ bai hoc tai nha trude khi dén 16p. Céc tai liéu tham khao
s& duoc cung cip ngudn trude khi ngudi hoc vao hoc mén hoc nay (trang
web, thu vién, tai liéu...)

- Sinh vién trao d6i v6i nhau, thuc hién bai thyc hanh va bao céo két qua

- Tham du t6i thiéu 80% cac gio giang tich hop. Néu ngudi hoc ving
>20% sb gio tich hop phai hoc lai mé dun moé1 duge tham du ki thi lan sau.

- Ty hoc va thao ludn nhom: La mot phuong phap hoc tap két hop giira
lam viéc theo nhom va lam viéc ca nhan. Mot nhém gém 2-3 nguoi hoc sé
duoc cung cap chu dé thao luan trudce khi hoc 1y thuyét, thuc hanh. Mdi nguoi
hoc s& chiu trach nhiém vé 1 hodc mot sd ndi dung trong chu dé ma nhom da
phan cong dé phat trién va hoan thién t6t nhat toan bo chu dé thao luan cua
nhom.

- Tham dy dd cac bai kiém tra thudng xuyén, dinh ky.

- Tham dy thi két thic md dun.
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- Chu dong t6 chire thyc hién gio tu hoc.

6. Tai licu tham khao:

[1] SO tay linh kién dién t&r cho nguoi thiét ké mach (R. H. WARRING -
nguoi dich KS. Poan Thanh Hué - nha xudt ban Théong ké)

[2] Gido trinh linh kién dién t& va Gng dung (TS Nguyén Viét Nguyén -
Nha xudt ban Gido duc)

[3] SO tay tra clru cac transistor Nhat Ban (Nguyén Kim Giao, Lé Xudn
Thé)

[4] Gido trinh linh kién dién t& (Trwong Vin Tam — Truong dai hoc Can
Tho)
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BAI 1: POC, PO VA KIEM TRA LINH KIEN
Ma bai: Mb18-01
Gidi thiéu:

Linh kién dan bao gém cac dién trd, tu dién,transistor... 1a cac linh kién
dugc dung phd bién trong cac mach di¢n ti.. Tuy theo yéu cau st dung,
nhitng linh kién nay duoc ché tao dé€ st dung cho nhiéu loai mach dién tu
khac nhau va c6 nhitng dac tinh k¥ thuat twong img véi tung loai mach dién
tor. Thi du, cac mach trong thiét bi do luong can dung loai dién tr¢ c6 do
chinh xac cao, hé s6 nhiét nhd; cac mach trong thiét bi cao tan can dung loai
tu dién c6 do ton hao nhod; cac mach cao &p can dung tu dién c6 dién ap cong
tdc 1on. Nhiing linh kién nay 1a nhitng linh kién ro1 rac, khi 1dp rap cac linh
kién nay vao mach di¢n tir can han néi chiing vao mach. Trong ky thuat ché
tao mach in va vi mach, nguoi ta ¢o thé ché tao luon ca di¢n tro, tu dién, vong
day trong mach in hodc vi mach.

Muc tiéu:
Hoc xong bai hoc nay hoc vién co nang lyc:
- Phan biét duoc cac loai linh kién dién tir han bé mat rd1 va trong mach
dién.
- Doc, tra ctru chinh xac cac thong ) ky thuat linh kién di¢n tor dan
- Panh gia chat luong linh kién bang may do chuyén dung
- Reén luyén tinh ty mi, chinh xac, an toan va vé sinh cong nghiép
Phwong phap giang day va hoc tap bai 1
- Poi véi ngwoi day: Sir dung phwong phdp giang giang day tich cuc
(dién gidng, van ddp, day hoc theo van dé); yéu cau nguoi hoc nhé cdc dic
diém, tinh chat, cach nhdn biét nhitng linh kién dan SMD.
- DPoi véi nguoi hoc: Chii déng doc trude gido trinh trude budi hoc
Piéu kién thue hién bai hoc
- Phong hoc chuyén mén hoa/nha xwéong: Phong hoc thuc hanh dién tir
- Trang thiét bi mdy méc: May chiéu va cac thiét bi day hoc khac
- Hoc liéu, dung cu, nguyén vt ligu: Chuong trinh mon hoc, gido trinh,
tai liéu tham khao, gido an, phim anh, va cac tai li€u lién quan.
- Cdc diéu ki¢n khdc: Khong c6

Kiém tra va danh gia bai hoc
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- Noi dung:
v Kién thirc: Kiém tra va danh gid tat cd néi dung da néu trong muc tiéu
kién thirc
v' Ky néng: Pdnh gid tat ca ndi dung da néu trong muc tiéu ki ning.
v’ Nang lyc tw chii va trach nhiém: Trong qud trinh hoc tdp, nguoi hoc
can:
+ Nghién ciru bai truée khi dén 16p
+ Chudan bi ddy du tai lieu hoc tdp.
+ Tham gia day di thoi leong mén hoc.
+ Nghiém tuc trong qua trinh hoc tdp.
- Phwong phap:
v Diém kiém tra thwong xuyén: 1 diém kiém tra (hinh thirc: héi miéng)
v Kiém tra dinh ky Iy thuyét: khong co
v Kiém tra dinh ky thwe hanh: 1 diém kiém tra (hinh thirc: thuc hanh)
Noi dung chinh:
1. Linh kién han bé mat (SMD)
Muc tiéu
+ Nhan biét linh kién SMD
+ St dung dugc cac maydo chuyén dung
+ Biét st dung cac phan mém dé kiém tra sira chira
1.1 Khai niém chung
Linh kién SMD (Surface Mount Devices) - loai linh kién dan trén bé mat
mach in, st dung trong cong ngh¢ SMT (Surface Mount Technology) goi tat
la linh kién dan. Cac linh kién dan thuong thdy trong mainboard: DPi¢n trd
dén, tu dan, cudn day dan, diode dan, Transistor dan, mosfet dan, IC dan... R
rang linh kién thong thuong nao thi ciing c6 linh kién dan tuong tng.

Hinh1.1: Hinh anh mC) sélinh kién SMD
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1.2.1 Pién tré SMD
Céach doc trj s dién tro dan:

SMD Resistors Cheat Sheet

223
=22 10° =B20x 10" Chm
= 22000 Ohm 8202 = B2,000 Ohm
= 22K Ohm = B2 KOhm
Three-Digit Resistor Four-Diget Resistor

T [ %om
Hag o Yl m ot Foer

Fawgmor '0m & pdoa Pong

a (nn 1)
=0 Ohm = 0 Ohm

Zero-Ohm Resstor Pracmas Jelr ThO RewEeT

Hinh 1.2: Gia tr1 dién tr6 SMD

Dién tré dan dung 3 chir s in trén lung dé chi gid tri cta dién tré. 2 chir
s6 dau 1a gia tri thong dung va sb thar 3 1a s6 mi (s6 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
105 =10 x 10° ohms = 1.0 megohm

Déi voi dién trd dudi 100 ohms s& ghi: s6 cudi=0 (Vi 10° = 1).
Vi du:
100 =10 x 10° ohm = 10 ohms
220 =22 x 10° ohm = 22 ohms
Poi khi n6 duoc khi hin 13 10 hay 22 dé tranh hiéu nham 1a 100 = 100ohms
hay 220

Pién tré nho hon 10 ohms s& dugc ghi kém chit R dé chi dau thip phan.
Vi du:
4R7 = 4.7 ohms
R300 = 0.30 ohms
OR22 =0.22 ohms
ORO1 =0.01 ohms
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47K Ma7 AM7
0470 470 470 4700 47kQ) 4T7TkQ 470kQ 4.7 MO

471 472 473 475
04640 4640 464kQ 470Q 47k 47k 470kQ 4.7 MQ

4540 470 B 0B & &=
4640 470

THESE STYLES ARE
AMBIGUOUS AND
ARE RARELY USED

Hinh 1.3: Mbt s gia tri dién tré SMD thong dung

Truong hop dién tré dan co 4 chir s6 thi 3 chit s6 dau 1a gia tri thuc va
chit s6 thir tu chinh 13 s6 mil 10 (sb s6 khong).
Vi du:
1001 =100 x 10" ohms = 1.00 kilohm
4992 = 499 x 10? ohms = 49.9 kilohm
1000 = 100 x 10° ohm = 100 ohms
Mot s6 truong hop dién tro 16n hon 1000 ohms thi duoc ky hiéu chir K (ttrc
Kilo ohms) va dién tré 16n hon 1000.000 ohms thi ky hi¢u chit M (Mega
ohms). Cac dién trd ghi 000 hoac 0000 1a dién trd ¢o tri s6 = Oohms.
Bang tra ma dién tré SMD

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

|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 | 294 | | 62 | 432 || 78 | 634 | | 94 | 931
|15 [ 140 ‘ 731 [205 | [47 [301 | [ 63 [ 442 ‘ |79 [ 649 | | 95 [ 953
| 16 | 143 | | 32 | 210 | | 48 | 309 | |64 |453 || 80 | 665 | | 96 | 976
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Péi voi trd 3 s6

Vi du

330=33Q;

221 =220 Q;

683= 63000 Q:

105= 1000000 Q= 1M Q;
SR2=820Q

Déi voi tré 4 sd

1000 =100 Q

4992= 49900 Q = 49,9K Q

16234 = 162000 Q= 162K Q

OR56 hoac R56 = 0,56 Q
Cac chir cai nhan nhu sau

letter mult | | letter mult
F 100000 B 10
E 10000 A 1
D 1000 XorS 0.1
C 100 YorR 0.01

Cha thich:
Letter: chir cai
Mult: hé sé nhan
Or: hoac

Vidu

22A =165 Q
68C =49900 Q

43E =2470000 Q =2.47M Q
Céc dién tré nay co sai s6 1%
Sau ddy 14 bang tra cac dién trd c6 sai s6: 2%; 5% va 10%
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2% B 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 29 | 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
Vi du: ’
AS55=330Q c6dsaiso 10% ’
C31 =18000Q = 18K Q c0 sai sO 5%
D18 =520000 Q =510K Q co6 sai sO 2%
Béng tra ky hi¢u chan cua dién tr¢ SMD
Package Equivalents
SOT8&9 SC62
SOT223 SC73
SOT323 SC70,UMT3
SOT346 SC59,SMT3
SOT363 SCRES8
SOT416 SC75, SC90, EMT3
SOT457 SC74
SOD323 SC76
SOD523 SC79
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Hinh ddng chan linh ki¢n SMD

25 -30mm
-+ >
1
12-14mm
SOT-23
—p 4
0.8-11 mm
2.7 3.1 mm
& P
[ 1
SC-59
1317 mm
— 4
1.0-1.3mm
1.8-22mm
-+ L
1
18438 §OT- 323/SC-70
—p 4
0.801.25 mm
1.4 1.8 mm
< >
_ []

Ar-agmm - SOT-416/SC- 90

_'.._..._ T I
0.6 -0.9 mm
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B3 -B.7 mm

-4 -
5337 mm SOT- 223
— 4 L1 L1 [
1.5-1.75mm
4.4 —-45mm
L >
SOT- 89
24 —-26mm
— > 4 LT T [
14165 mm
28-30mm
- >
— — SOT-143
12-14mm
—p 4 ] ]
0.8-=11 mm
18=22mm
L >
1 1 1
SOT-363
115135 mm
8
— > 4 LT LT L[
05—1.1 mm

1.2.2 . Tu dién SMD

Cac tu gf')m SMD: Thuong dugc ky hi€u véi mdt ma, gém c6 mot hoac
hai ky tu va mot sd. Ky ty dau tién trinh bay ma nha san suat (vi du: K 1a
Kemet ...), ky tu thr 2 chi gia tri cia tu va h¢ s6 nhan cua tu. Pon vi cia tu
pF.
Vi du:

19



S3 =4.7nF (4.7pF) (khong c6 ma nha sén xuat)
KA2 = 100pF (1.0*10°pF) cua nha san suat 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 3.3 W 6.8 [ 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 t 8.0

Y 9.0

Ghi chu:

Letter: ky tu

Mantissa: gia tri hé s6 nhan cho tu

Tu phan cuc SMD
Vi du:
10 6V = 10uF 6V

Poi khi ¢6 st dung cac ma thuong gdm mot ky tu va 3 sb. Trong d6 ky tu chi
dién ap 1am viéc va 3 s6 chi dién dung cua tu pF

Vi du: +

A475

Phan vach chi cuc duwong cia tu
Cach doc nhu sau
A475 = 47%10°pF=4.7uF 10V

Ta c6 bang tra ma di¢n ap cua tu nhu sau
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Letter \Veoltage
= 2.8

(r 4

] 6.3

A 10

c 18

D 20

E 25

W 35

H 50

Letter :ky tu
tage: di€n ap



