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TUYEN BO BAN QUYEN
Tai liéu nay thuoc loai sach gido trinh nén cac nguon théng tin c6 thé dugc phép
ding nguyén ban hoic trich dung cho cac muc dich vé dao tao va tham khao.
Moi muc dich khac mang tinh 1éch lac hoac sir dung v&i muc dich kinh doanh thiéu
lanh manh s& bi nghiém cam.



LOI GIOI THIEU

Gido trinh Thiét ké mach dién trén may tinh duoc bién soan theo dé cwong chi
tiét mo dun “Thiét ké mach dién trén may tinh” hé cao dang nghé Céng nghé k§ thuat
diéu khién va tu dong hoa Truong Cao dang Hang hai 1.

Giao trinh nay dugc dung lam tai liéu giang day cho giang vién va hoc tap cua
sinh vién nghé khai thac may tau thay.

Khi bién soan gido trinh, chiing t6i da c6 gang cap nhat nhitng kién thic mai c6
lién quan dén mé dun phu hop voi ddi twong st dung ciing nhu ¢b ging gin nhitng noi
dung ly thuyét véi nhitng van dé thyc té, dé gio trinh c6 tinh thuc tién cao.

Noi dung cua giao trinh dugc bién soan véi dung Iugng 05 bai twong duong vai
60 gio.

Trong qué trinh bién soan, chiing t6i da nhan duoc sy giup d& cua hoi dong Su
pham Truong Cao dang Hang hai | trong viéc hiéu dinh va dong gop thém nhiéu y
kién cho noi dung gido trinh.

Mic du di cd ging nhung chic chan khéng tranh khoi hét khiém khuyét. Rat
mong nhan dugc Y Kién dong gop ctia nguoi stir dung. Moi gop v xin duoc gui vé dia
chi: Khoa Pién-bién tir; Trudng Cao dang Hang hai I; 498 Pa nang - Hai An - Hai
Phong.

Hai Phong, ngay... thang 11 ndm 2017
Tham gia bién soan
1. Chu bién: ThS. Nguyén birc Hanh
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GIAO TRINH MO PUN
Tén md dun: Thét ké mach dién trén may tinh
Ma mo6 dun: MP 23
Vi tri, tinh chit, ¥ nghia va vai tré ciia mé dun:

- Vj tri: M6 dun Thiét ké mach dién trén may tinh 13 mé dun chuyén mén cho
nganh dién cdng nghiép, dugc bd tri hoc sau mén hoc An toan lao dong, Mach dién;

- Tinh chat: Thiét ké mach dién trén may tinh bao gom cac quy chuan vé ban vé
dién, cac yBu cau co ban vé ban vé& dién. Phuong phap thiét ké mach dién theo quy
chuan vai su trg gidp cua may tinh

- 'Y nghia va vai trd ctia mo dun:

+ Trang bi kién thtc cho nguoi hoc vé ban vé dién

+ Tao k¥ ning doc ban vé&, ki ning thiét ké va hoan thién ban v& bang phan
mém trén may tinh.

Muc tiéu ctia mo dun:

- Kién thac: Doc hiéu, phan biét dugc cac ky hiéu dién theo tiéu chuan Viét
Nam va qudc té, cac duong nét cin ban dé thyuc hién ban vé theo ti 1¢ yéu cau;

- K§ nang: V& dugc cac mach dién trong linh vuc dién xay dung, dién cdng nghiép,
mach dién tir theo dting qui chuan ban vé& dién dam bao yéu cau ky thuat;

- Nang luc tu cha va trach nhiém: Rén luyén théi quen chuyén can; C6 thai d6 va dao
duac nghé nghiép dung din, tac phong 1am viéc nghiém tdc; C6 kha ning lam viéc
trong cac nhom dé thao luan va giai quyét cac van dé lién quan.

NoQi dung mo dun:



BAI 01:
KHAI NIEM CHUNG VE BAN VE PIEN
Mai bai: MP.6840111.19.01
Gioi thigu:

V& mach dién 1a mot trong nhitng mé dun co sé thuéc nhém nghé dién — dién tu
dan dung va cong nghiép. M6 dun nay cé y nghia bo tro can thiét cho cac mé dun/mon
hoc chuyén mén khac. Sau khi hoc tip mé dun nay, hoc vién co du kién thuc co so dé
doc, phan tich va thuc hién cac ban v&, so dd dién chuyén nganh dé hoc tap tiép cac
mé dun/ mon hoc chuyén mén nhu: May dién, Cung cap dién, Ky thuat lap dat dién,
Trang bi dién 1, Trang bi dién 2, Truyén dong dién...

Muc tiéu:

V& va nhan dang dugc céc ky hiéu dién, cac ky hiéu mat bang xay dung trén

ban vé& dién theo TCVN va Tiéu chuan Quéc té (IEC).

- Thuc hién ban vé dién theo tiéu chuan Viét Nam va tiéu chuan Quéc té.

- Poc duogc cac ban vé dién chiéu sang; ban vé lap dit dién; cung cap dién; so do mach
dién tu ...

- Phan tich dugc cac ban vé dién dé thi cong dung nhu thiét ké.

- Du tru duogc khdi lugng vat tu can thiét phuc vu qua trinh thi cong.

- bé ra phuong an thi cong phu hop, thi cong dung véi thiét ké ky thuat.

Noi dung chinh:

1.1. Qui wdc trinh bay ban vé

1.1.1. Vat liéu dung cu Vé
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c. Thudc rap tron




d. E ke

Hinh 1.1 Céc loai thudc dung trong vé

a. Giay vé: Trong vé dién thuong sir dung cac loai gidy vé sau day:

- Giy V& tinh;

- Giay bong mo;

- Gidy ké 6 li.
b. But chi:

- H: loai cang: tir 1H, 2H, 3H ... dén 9H. Loai nay thuong dung dé vé& nhiing
duong c6 yéu cau do sic nét cao.

- HB: loai c6 @6 cung trung binh, loai nay thuong st dung do d6 cung vira phai
va tao dugc do dam can thiét cho nét vé.

- B: loai mém: tir 1B, 2B, 3B ... dén 9B. Loai ndy thuong dung dé vé nhiing
duong c6 yéu cau do dam cao. Khi sir dung luu y dé tranh bui chi 1am ban ban vé.
c. Thudc ve: Trong vé dién, st dung céc loai thudc sau day:

- Thuéc dep: Dai (30+50) cm, dung dé ké nhiing doan thang (hinh 1.1a).

- Thwéc chir T: Dung dé xac dinh cac diém thang hang, hay khoang céch nhat
dinh nao d6 theo dudng chuan co truéc (hinh 1.1b).

- Thwéc dap tron: Dung vé nhanh cac duong tron, cung tron khi khéng quan
tam Iam vé kich thudc cia dudng tron, cung tron d6 (hinh 1.1c).

- Eke: Dung dé xac dinh cac diém vudng goc, song song (hinh 1.1d).
d. Céc cong cu khac: Compa, tay, khan lau, biang dinh...
1.1.2. Khd giay: Tuong ty nhu vé& k¥ thuat, vé dién ciing thuong st dung cac kho giay
sau:

- Kho A0: ¢6 kich thuéc 841x1189.

- Kho Al: ¢6 kich thuéc 594x841.

- Kho A2: ¢6 kich thuéc 420x594.

- Kho A3: ¢6 kich thudc 297x420.

- Khd A4: c6 kich thuéc 210x297.
Tir kho gidy AO c6 thé chia ra cac kho gidy A1, A2... nhu hinh 1.2.
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HINH 1.2: QUAN HE CAC KHO GIAY

1.1.3. Khung tén
a.Vi tri khung tén trong ban vé
Khung tén trong ban vé dugc dat ¢ goc phai, phia dudi cia ban vé nhu hinh 1.3.

L]
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HINH 1.3: VI TRIKHUNG TEN TRONG BAN VE

b.Thanh phan va kich thuéc khung tén
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HINH 1.4: NOI DUNG VA KICH THUGC KHUNG TEN DUNG CHO BAN VE
KHO GIAY A2 A3 Ad

Khung tén trong ban vé dién c6 2 tiéu chuan khac nhau ang véi cac kho gidy nhu sau:

- Béi véi kho gidy A2, A3, A4: Noi dung va kich thudc khung tén nhu hinh 1.4.

- Béi véi kho gidy A1, A0: Noi dung va kich thude khung tén nhu hinh 1.5.

Chir viét trong khung tén: Chir viét trong khung tén duoc qui udc nhu sau:

- Tén truong: Chit IN HOA h = 5mm (h 14 chiéu cao cia chit).

- Tén khoa: Chir IN HOA h =2,5mm.

- Tén ban vé: Chir IN HOA h = (7 — 10)mm.

- C4c muc con lai: ¢6 thé str dung chir hoa hozc chir thuong h = 2,5mm.
220
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HINH 1.3: NOI DUNG VA KICH THUGC KHUNG TEN DUNG CHO BAN VE
KHO GIAY Al AD
1.1.4. Chir viét trong ban vé dién.
Chir viét trong ban vé dién duoc qui u6c nhu sau:
- C6 thé viét dang hay viét nghiéng 75°.
- Chiéu cao khé chit h = 14; 10; 7; 3,5; 2,5 (mm).
- Chiéu cao:



+ Chir hoa = h;
+ Chir thuong ¢ nétso (h, g, b, 1...) = h;

+ Chit thuong khong c6 nét sé (a,e,m...) = gh;

- Chiéu rong:

+ Chir hoa va s = Eh; Ngoai trir A, M = 9h; s61= Eh; w = gh, J= ﬂh, | = lh;
7 7 7 7 7 7

+ Chit thuong = gh; Nigoai trir w,m = h; chit j, I, r = %h;

X on , - X 1
+ Bé rong nét chit, s6 = - h;

1.1.5. Pwong nét

Trong vé dién thuong su dung cac dang duong nét sau (bang 1.1):
1.1.6. Cach ghi kich thwérc.
a. Thanh phan ghi kich thuéc:

- Puong gidng kich thudc: vé bang nét lién manh va vudng goc véi duong bao;

- Puodng ghi kich thudc: vé bang nét lién manh va song song voi dudng bao, cach
duong bao tir 7-10mm;

- Mili tén: ndm trén dudng ghi kich thude, diu mili tén cham sat vao duong
giong, mii tén phai nhon va thon.

Bang 1.1
TT Loai duong nét M6 ta Tiéu chuan
1 | Nét co ban (nét lién b=(0,2—-0,5mm
dam) 2|
*
2 | Nét lien manh b
Sl bl= 3
¥
3 | Nét dut Sl b1 = %
___________ 1--
4 | Nét cham gach bl = b
manh i i i = ;J_ ——— 3
o
5 | Nét cham gach dam bl=b
g
— = — -

6 | Nét luon song /\/\HL/ bl = b
< =2
3

)

b. Céch ghi kich thudc:

10



Trén ban v& kich thudc chi dugc ghi mot lan.

Dbi v6i hinh vé bé, thiéu cho dé ghi kich thude cho phép kéo dai duong ghi kich
thuéce, con sé kich thudc ghi & bén phai, miii tén c6 thé v& bén ngoai.

- Con s6 kich thudc: Ghi doc theo dudng kinh huéc va & khoang gitra, con sb
nam trén dudng kinh thudc va cach mot doan khoang 1.5mm.

- Bdi véi cac gac co thé nam ngang.

- Dé ghi kich thudc mot goc hay mét cung, Pudng ghi kich thudc 1a mét cung

tron.
- Puong tron: Trudc con so kich thudc ghi thém dau .
- Cung tron: Trudc con s6 kich thudc ghi chit R.

* Luu y chung:

- S6 ghi do 16n khéng phu thudc vao d6 16n cua hinh Vé.

- Pon vi chiéu dai: Tinh bang mm, khong cin ghi thém don vi trén hinh v& (trir
truong hop su dung don vi khac qui wdc thi phai ghi thém).

- Pon vi chiéu goc: tinh bang do (°).
1.1.7. Céach gap ban vé

- Céc ban vé khi thuc hién xong, can phai gap lai dua vao tap ho so luu trit dé
thuan tién cho viéc quan ly va su dung.

- Cac ban vé& Ion hon A4, can gap vé kho gidy nay dé thuan tién luu triy, di
chuyén dén cong truong... Khi gap phai dwa khung tén ra ngoai dé khi sir dung khong
bi lGng tdng va khdng mat thoi gian dé tim kiém.

1.2. CAC TIEU CHUAN CUA BAN VE PIEN

Hién nay c6 rat nhiéu tiéu chuan vé dién khac nhau nhu: tiéu chuan Qudc té, tiéu
chuan Chau Au, tiéu chuan Nhat Ban, tiéu chuan Lién X6 (cii), tiéu chuin Viét Nam...
Ngoai ra con c6 cac tiéu chuan riéng cua ting hang, ting nha san xuat, phan phdi san
pham.

Nhin chung cac tiéu chuan nay khong khac nhau nhiéu, céc ky hiéu dién duoc st
dung gan giéng nhau, chi khac nhau phan 16n ¢ ky tu di kém (tiéng Anh, Phap, Nga,
Vigt...).

Trong noi dung tai liéu nay s€ gidi thiéu trong tdm la ky hiéu dién theo tiéu
chuan Viét Nam va co d6i chiéu, so sanh vai tieu chuan Quéc té & mot s6 dang mach.
1.2.1. Tiéu chuan Viét Nam (TCVN)

Cac ky hiéu dién duogc &p dung theo TCVN 1613 — 75 dén 1639 — 75, cac ky hiéu
mat bang thé hién theo TCVN 185 — 74. Theo TCVN ban vé thuong dugc thé hién &
dang so do theo hang ngang va céc ky tu di kém luédn 1a cac ky tu viét tit tir thuat ngir
tiéng Viét (hinh 1.6).

11
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Hinh 1.6. So do dién theo tiéu chuan Viét Nam

Chu thich:
CD: Cau dao; CC: Cau chi: K: Cong tac;
b: bén; OC: O cam dién.

1.2.2. Tiéu chuan Quac té (IEC)

Trong IEC, ky tu di kém theo ky hiéu dién thuong ding 1a Ky tu viét tat tir thuat
ngit tiéng Anh va so d6 thudng duoc thé hién theo cot doc (hinh 1.7)
Chu thich:

SW (source switch): Cau dao;
S (Switch): Céng tic;

oI

F (fuse): Cau chi;
L (Lamp; Load): ben

2

: -

HINH 1.7: $0 DO DIEN THE HIEN THEO TIEU CHUAN QUOC TE




CAU HOI CHUONG 1
1.1. Néu cdng dung va md ta cach sir dung cac loai dung cu can thiét cho viéc thuc
hién ban vé dién.
1.2. Néu kich thudc cac kho gidy vé A3 va A4?
1.3. Gidy vé& kho A0 thi c6 thé chia ra duoc bao nhiéu gidy vé c6 kho Al, A2, A3, A4?
1.4. Cho biét kich thudc va noi dung cia khung tén duoc dung trong ban vé khd A3,
A4?
1.5. Cho biét kich thudc va noi dung cua khung tén duoc dung trong ban vé& khd A0,
Al?
1.6. Cho biét qui udc vé chit viét dung trong ban vé dién?
1.7. Trong ban vé& dién c6 may loai dudng nét? Pic diém cia timg dudng nét?
1.8. Cho biét cach ghi kich thudc d6i voi doan thang, dudng cong trong ban vé dién?
1.9. Can phong c6 kich thuéc (4x12)m. Hay vé& va biéu dién cac cach ghi con sé kich
thude cho can phong trén?
1.10. Cho biét su khac nhau co ban cia TCVN va IEC? Mubn chuyén doi ban vé biéu
dién theo TCVN sang IEC dugc khéng? Néu duoc, cho biét trinh ty thuc hién?

13



BAI 02:
KY HIEU QUI UGC DUNG TRONG BAN VE PIEN
Ma bai: MP.6840111.19.02

Gioi thigu:
M6 dun nay cé ¥ nghia bd tro can thiét cho cac mé dun/mdn hoc chuyén mén khac.
Sau khi hoc tap md dun nay, hoc vién co du Kién thirc co s¢ dé doc, phan tich va thyc
hién céac ban V&, so d6 dién chuyén nganh dé hoc tap tiép céc
mo dun/ mon hoc chuyén mon.
Muc tiéu:

- Trinh bay duoc ky hiéu quy uéc trong ban vé dién chiéu sang, ban vé dién
cong nghiép, ban vé cung cap dién va ban vé dién tu;

- Phén biép dugc céc ky hiéu dién cho tung loai ban vé;

- Pam bao an toan va chinh xac khi thiét ké.
Noi dung chinh:

Trong ban v&, céc thiét bi, khi cu dién déu duoc thé hién dudi dang nhiing ky
hiéu qui wdc (theo mét tiéu chuan nao d6). Viéc nam bat, van dung va khai thac chinh
xé&c cac ky hiéu dé hoan thanh mot ban vé 1a yéu cau co ban, tbi thiéu mang tinh tién
quyét d6i voi nguoi tho ciing nhu can bo ky thuat cong tac trong nganh dién - dién tu.

Dé 1am duge didu d6 thi viéc nhan dang, tim hiéu, vé chinh xéac cac ky hiéu qui
wde 12 mot yéu cau trong tam. NO 14 tién dé cho viéc phan tich, tiép thu va thuc hién
cac so d6 mach dién, dién tr dan dung va céng nghieép.

2.1. Cac ky hiéu phong 6c va mit bang xiy dung

Céc chi tiét cua mot can phong, mot mat bang xay dyng thudng dung trong vé

dién duogc thé hién trong bang 2.1.

BANG 2.1
STT Tén goi Ky hiéu Ghi cha
1. | Tuong nha _l_5_
1
2. | Cwraravao 1 canh f—

J_V é_\F
3. | Cuaravao 2 canh P % a:\
AU /\Z:?

4. | Ctura gap, cira kéo

5. |Cua lua 1 canh, 2

14



canh

LY ¢« ¢
6. | Cwra s6 don khéng
mo ——
7. | Cua so kép khong
mo | —
8. | Ciraso don ban lé
bén trai mo ra ngoai %
9. | Cwraso don ban lé 2
bén phai m¢ vao
N
trong [ >
10. | Cua s6 don quay )
T
\< 'N
11. | Cauthang 1 canh < - Cau thang
H duoc thé hién
boi hinh chiéu
bang.
S 1
- Bao gom:
12. | Cau thang 2 cénh canh, bac thang

va cho nghi.

- Hudéng di 1én
thé hién bang
duong gay khc:

15




13. | Cau thang 3 canh Cham tron & bac
> dau tién, mii tén
& bac cudi cung.
S
14. | Bép dun than cui:
Khong ng khoi 56
O
, ONO,
Co ong khoi
15. | Bép hoi:
Hai ngon a
(K
Bbn ngon
16. | Phong tam riéng
tung nguoi: ,
Sat tuom w7
g XXX
Khoéng sat tuong
17. | Bon tam
18. | Phong tam hoa sen FrREH
]

16




19. | Ho nuéc l
20. | San nudéc
Z
21. | Chau rira mat
22. | HO xi
O
W\ [/ :
2.2. Cac ky hiéu dién trong so d6 dién chiéu sing
2.2.1. Ngudn dién

Céc dang ngudn dién va cac ky hiéu lién quan dugc qui dinh trong TCVN 1613-
75; Thuong dung cac ky hiéu phd bién sau (Bang 2.2).

Bang 2.2
STT Tén goi Ky hiéu Ghi chu
1. | Dong dién 1 chiéu DC, —
Dong dién 1 chiéu 2 U
2. | duong day co dién ap
U
3 | Dong dién AC sin AC: ~u
4, | Day trung tinh N, O
5. | Mang dién 3pha4day | 3~+N
Dong dién xoay chiéu | m~, f, U
6. | c6sdpham,tinsé fva
diénép U
.. , A/L1; B/L2; C/L3 Thuong dung mau: A
Céc day pha cia mang .
7. dien 3 pha —vang; B —xanh;
1€
=P C-do
o Hai day dan khdng ndi

nhau vé dién

Fr

17




Hai day dan néi nhau
Vé dién

+

10.

Nbi dat

11.

N&i vo may, ndi mass

I_

N
N
N
N

12.

Day ndi hinh sao

13.

Day ndi hinh sao c6
day trung tinh

14.

Day quan 3 pha noi
hinh sao kep
Khdng co trung tinh
dua ra ngoai

Co day trung tinh dua
ra ngoai

E{ IR

15.

Day quan 3 pha noi
hinh tam giac

16.

Day quan 3 pha noi
hinh tam giac keép

/\
ZAN

17.

Day quan 3 pha noi
hinh tam giac ho

/N

18.

Day quan 6 pha noi
thanh 2 hinh sao nguoc

Khéng c6 day trung
tinh dua ra ngoai

Co day trung tinh dua
ra ngoai

YA
RN

19.

Day quan 2 pha 4 day
Khéng cé day trung
tinh

C0 day trung tinh

et
X

2.2.2. Pén dién va thiét bj dung dién

18




Céc dang dén dién va cac thiét bi lién quan dung trong chiéu sang duoc qui dinh
trong TCVN 1613-75; thuong dung cac ky hiéu phé bién sau (bang 2.3):

Bang 2.3

T Tén gol

Ky hiéu

Trén so d6 nguyén ly

Trén so d vi tri

1. |Lodientrs

—_|

2| Lo ho quang

T‘T

3. Lo cam ung

4. Lo dién phan

5. | May dién phan bang tir

6. Chuong dién

—

Quat tran, quat treo
tuong

8. | Peén soidét

9. Dén huynh quang

10. | DBén nung sang c6 chup

Deén chiéu sau cd chup

11. trang men

bén co6 bong trang

12. gwong

19




Deén thuy ngan co ap

13. luc cao

14. | DPén chdng nuéc va bui

Dén chong nd khong
15, | chup

16. | Pén chong no cé chup

Dén chdng hoa chat an

17.
Mon

18. | Dén chiéu nghiéng

Deén dat sat turong hoac
19 | sattran

20, | Pén chiéu sang cuc bo

Dén chiéu sang cuc bo
va cO may giam ap.

21.

22| Bén chum huynh quang

O@OoO o ©q @ O

23. | Dén tin hig¢u

2.2.3. Thiét bi dong cit, bao vé

Céc thiét bi dong cit, bao vé trong mang gia dung va cac thiét bi lién quan dung
trong chiéu sang duoc qui dinh trong TCVN 1615-75, TCVN 1623-75; thudng ding
cac ky hiéu pho bién sau (bang 2.4):
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Bang 2.4

STT Tén goi

Ky hiéu

Trén so do nguyén ly

Trén so do vi tri

1. | Caudao 1 pha

L

Cau dao 1 pha 2 nga

12 (cau dao dao 1 pha)

3. | Caudao 3 pha

[¢)

Cau dao 3 pha 2 nga
(cau dao dao 3 pha)

o
o
o

5. | Cong tic 2 cuc:

{

6. | Cong tic 3 cuc:

!O !O
o o
.
(] o (]
% (o]
(o]
(o]
(o]
(@]
— 0
Q
'/o

\:

7. | Cong tac xoay 4 cyc:

QAP
$~o

KR

thir 3 ndi dat

O cam dién
o | Kidw O
Kiéu thuong.
Kiéu kin (-
o O ciam dién ¢6 cuc E

10. | O cam dién 3 cuc
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11. | Aptomat 1 pha
(0] (0] o
12. | Aptomat 3 pha
13. | Cau chi 7 M
NGt bam
o ©
14. | Thuong mé.
" ®
Thuong dong.
15. | Hop sb quat tran 45 1
16. | Bang, tu diéu khién
17. | Bang phan phéi dién
18 Tu phan phéi (dong
o i sng —
19. | Hop ndi day @
Bang chiéu sang lam
20. .
e I
,q | Bing chiéu sang su

co

2.2.4. Thiét bj do lwong: Cac thiét bi thuong dung cho trong bang 2.5
Bang 2.5

STT

Tén goli

Ky hiéu

Ghi chu
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1 | Ampeké @
2. Volt ké @
3 | Ohmké @
4. | Coso ké
5. Pha ké @
6. | Tansé ké @
7. | Watt ké l _
g | VArké _
|
9 | Diénké — —
Wh KWh
2.3. CAC KY HIEU PIEN TRONG SO PO PIEN CONG NGHIEP
2.3.1. Cac loai may dién

Céc loai may dién quay va may bién &p, cudon khang dugc qui wéc theo TCVN
1614-75 va TCVN 1619-75; thuong dung céc ky hiéu pho bién sau (bang 2.6):

Bang 2.6
Ky hiéu
S A . .
TT Ten gol A N L Trén so do vi tri, so do
Trén so d6 nguyén ly J
don tuyén
1. | May bién ap céach ly @8

1 pha

k]

——




May bién ap tu ngau

3. | Bién &p tu ngau hai

day quan mot I8i sat m
4. | May biénap Y/Y 3 LJ

pha 1 vo %
5. | May bién ap Y/Y 3 LAJ R

pha 1 vo, thi cap co oJ Lo

day trung tinh ‘f\f\q ’V\’l “Nl

L
6. | May bién ap A/Y 3 | |
| l

7. | May bién a4p A/Y 3 | |

pha 1 vo, thir cap c6

day trung tinh m@g
8. |MaybiénapY/Y 3 ‘

pha 6 hop WJtI]WJ
9. | May bién ap A/Y 3 | |
10. | Cudn cam, cuon

khang khong 16i
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11. | Cudn cam, cuon
khang c6 I5i st tir e ~ o
12. Cu_@n camcoléi | 0 -
ferit
13. | Cudn cam, cuon
khang kép ﬂf
14. | Cuon cam thay doi
dlg:c_rc thdng so6 bang le
tiép xuc truot
15. | Cuon cam co théng
sb bién thién lién tuc ’\74’“
16. | Bong co khong o
ddng bo 3 pha rotor Day quan stator %
long s6c Q
Roto
17. | Bong co khong
ddng bo 3 pha rotor %
day quan O
18. | May dién dong bo
| ; i i
19. | May dién mot chieu

kich tur doc lap
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20.

May dién mot chiéu
kich tir song song

dong bang vong
ngan mach

21. | May dién mot chiéu
kich tir ndi tiép LO_IW\/\J
22. | May dién mét chiéu
kich tir hon hop * YN ‘
_O_LNYY\_
23. | Pong co day Y
24. | Pong co 1 pha kiéu YN
dién dung
agggu |
25. | Bong co 1 pha khdi YN
dong bang noi tro
me_:l_
26. | Bong co 1 pha khoi -
a'a'a

O

2.3.2. Céc loai thiét bi dong cat, diéu khién

Céc loai khi cu dién dung trong diéu khién dién cong nghiép duoc qui udc theo

TCVN 1615-75 va TCVN 1623-75; thuong dung céc ky hiéu phé bién sau (bang 2.7):

Bang 2.7

STT

Tén goli

Ky hiéu

Ghi chu

1.

Cuon day role, cong
tic to, khoi dong tu.

+ Trén cung 1 so do




Ky hiéu chung.

Cuon day role dong.
Cudn day role qua
dong.

Cuon day role ap
Cuon day role kém
ap.

Cudn day role co di¢n
tré 200Q.

.

\Y%

7 11
é

chi st dung 1 dang
ky hiéu théng nhat.

Role, cong tic to,
khaoi dong tir c6 2
cuon day

200

~
~

ﬂ;[ﬁ

Cudn day role dién tu
c6 ghi d6 tri hoén thoi
gian & cuon day:

C6 cham tré khi hut
Vao.

C6 cham tré khi nha
ra.

Cham tré khi hit vao
va nha ra.

AN

Phan tir d6t nong cua
ro le nhiét

I

Cudn day role so 1éch

Cudn day role khong
lam viéc vai dong AC

NGt an khong tu gii.

Thuong mo.
Thuong kin.

I ﬁﬁ

+ Bubng tay ra s¢€ tro
vé trang thai ban
dau.




NGt an tu gitr

Thuong mo. =% -5 t Tu it trang thai
Thuong kin. . tac dong khi budng
~ ~ tay ra.
Doi ndi S S—
o— _/o—
9. | NGt bam lién dong oo o o
—
L —_
O O O O
10. | Cong tic hanh trinh
Thuong mé. e g
Thuong dong.
Lién dong.
—0 o— —0 o0—
=
| |
O O O O
11. | Tiép diém cua role - Dung cho céac loai
dién role, trir role nhiét
Thuong hé: N /- va role thoi gian.
Thuong kin: —~~ T
Déi ndi N — '
7 7 I_ _l ,_ 7
12. | Tiep diém cua khi cu + Dung cho cbng tac
dién: to, khoi dong tir, bo
Thuong hé | N khong ché dong luc
Thuong kin
_'_I_
1T
13. | Tiép diém c6 bo phan

dap tia ltra(hd quang):

Thuong ho
Thuong kin
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14. | Tiép diém thuong ho
cua ro le thoi gian:
boéng mudn: )/' | &
Cat muon '/I_
Dong, cat muén y TR
— =
15. | Tiép diém thuong kin
Ccua ro le thoi gian:
Doéng muon: — —
Cat muon
Pong, cat muén by =
4 =
16. | Tiép diém sau khi tac - Thuong ap dung
dong phai tra vé tho role nhiét.
(reset) bang tay:
Thuong ho. = ﬁ—
Thuong kin. i
——
17. | Tiép diém cua role
khong dién: °
Kiéu co khi —
Kiéu khi nén >
<
Kiéu phao —
Kiéu nhiét: =
L g
- Khong cuon day phu m—
(I
N
- C6 cudn day phu. .
Kiéu ly tam _ A
18. | Phanh ham dién tur
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Mot pha. |

Ba pha. | | |

19. | Ban dién tir, nam

. -/
cham dién S A VA VAR
20. | Bo khong ché (tay gat - Tai cac vi tri co
co khi). 5 4 0 1 2 cham t6 den thi tiép
i L i . _KC ! i ¥ ,
Bo khong ché gom o e | dl,em ’tu’O’Hg ung
céc tiép diem va mot —& 0 KC2, ¢ dong kin.
s6 vi tri. Khi dat & vi L0 KGs i Vi du:
i e  ° T e
tr1 nao wdo s€ €0 nhiing ! . _ 56 0: KCy Kin.
tiep diem dugc dong ,
|ai - Sé l: KCZ k|,n
- 56 5: KC1 va KCs
Kin.
21. | bién tré khoi dong I B

22. | May bién dong

D= € ¢

23. | May bién dién ap
Lol
M

2.4. Cac ky hiéu dién trong so' dd cung cip dién
2.4.1. Céc thiét bj déng cit, do lwong, bao vé.

Céc loai khi cu dién dong ct, diéu khién trong mang cao ap, ha ap duoc qui uéc
theo TCVN 1615-75 va TCVN 1623-75; thuong ding cac ky hiéu phé bién sau (bang
2.8):

Bang 2.8

Ky hiéu
STT Tén goi Trén so do vi tri, so dd
don tuyén

Ghi chu
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Dao céch ly

Mot cuc

Ba cuc

- Chiéu déng cat qui udc
la chiéu kim d6ng ho.

Dao ngan mach

- Chiéu déng cat qui udc
la chiéu kim d6ng ho.

Dao dut mach

Tac dong mat chiéu
Tac dong hai chiéu

- Chiéu déng cat qui udc
la chiéu kim d6ng ho.

Dao cat phu tai ba cuc
dién ap cao

oo

- Chiéu dong cat qui udc
la chiéu kim d6ng ho.

May cat ba cuc dén
cao ap

o

- Cho phép vé may cat
cao 4p bang mét hinh
vuodng va bén canh ghi y
hiéu cua loai may cit.

May cat c6 1 cuc
thuong mo va 2 cuc
thuong dong

May cit ¢6 nhiéu cyc
(vi du 4 cuc)

Cat chuyén mach (doi
néi) mot cuc

- CO hai vi tri

- C6 ba vi tri (vi tri &
gitra ho)

- Vi tri ¢ gitta hd mach

Cat chuyén mach hai
cuc

- C6 hai vi tri chuyén
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d6i mach khéng gian
doan

-CoObavitri

- Vi tri ¢ gitta hd mach

10. | Cat chuyén doi mach
bdn cuc
' S
- CO hai vi tri %\j
-Cobavitr L1l - Vi tri thir ba & gitta
s
PTiT
11. | Cau chi tu roi (FCO) l l
May cat ha ap (ap to - Néu can chi r3 dai
mat) ¥ | luong cat thi ding céc
- Hai cuc. ﬁ ky hiéu sau day ngay
' ‘% canh ky hiéu cia may
B % l l l cat.
12. o ‘% ‘7 ? T - Quadong | >
-Kémdong I <
% > -Quaap U >
- Cat dong cuc dai > _Kémap U <
- Dong nguoc chiéu I«
13. | Tram bién ap m
14. | Tram phan phoi ﬂ
15. | Tu diéu khién ha thé
16. | Tram d6i dién (chinh

luu)
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17. | Chéng sét 6ng =

18. Chéng sét van — {[IX
19. | Tubu
- Bu ngang. A
- Bu d(_)C —+H
20. | Nha may dién A A: Loai nha may
N B: Cong suat

21. | May bién dong

N
W
aa
|
AAC

- C6 1 day quan tha
cap.

- C6 2 day quan tha
cap trén 1 18i.

- C6 2 day quan tha
cap trén 2 13i riéng.

May bién dong nhiéu
cap

22. | Khe ho phong dién

el

LN AN
/

- Loai 2 cuc. — . —

- Loai 3 cuc. —

2.4.2. Pwong day va phu kién dwong day.

Céc loai phu kién duong day va cac dang thé hién dudng day duoc qui uéc theo
TCVN 1618-75; thuong dung céac ky hiéu phd bién sau (bang 2.9):

Bang 2.9

Ky hiéu

STT Tén goi Trén so dd vi tri, so do Ghi chd
don tuyén
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Thanh cai

- V& bang nét ¢dm hon

buong day trén khong.

- Mach cé 1 day.
- Mach c6 2 day, 3 day.
- Mach co6 4 day, n day.

e Néu mach c6 nhiéu
hon 4 day thi phén ra
tirng nhom 3 day.

e Khoang cach gitra cac

nhom I6n hon khoang
cach gitra cac day.
i e Nhém cudi ciing gom
lai mot hoac hai day.
Duong day dong luc AC
dén 1000V
- Day tran
- Day cép, day boc N—A,
Duong day dong luc AC
trén 1000V
- Day tran -
- Day cap, day boc A A
Phan nhanh tir thanh cai e =p=p=y= | - \/& thanh cii bang
| " " | duong nét dam hon
Phan nhanh diy dién dén - Néu can chi s6 nhanh
nhom thiét bj cung loai l thi ghi sé nhanh bén
canh hinh vé .
1
Phan nhanh duong day:
- Mot day

- Hai day

Chd uon cua day dién
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9. = Nhap va tach céc day - Chu thich:Cho phép

dién. TI_UJ_T v& goc udn 45°
I

10. | Day dién mém  o—

11. | Day nai trung gian: - Pau t6 den duoc noi
- C6 1 dAu théo ra duoc . | co dinh.

- C6 2 dau théo ra dugc
12. | Noi dat ol 4 E N6i duong day voi
- N dat ty nhién. - dat
. g .. X X
- Coc bang ong thép tron.
o o/~ of —oFof
o ~S b~
- Coc bing thép hinh.

13. | Nhitng duong day chéo - Néu can chi r6 vj tri
nhau, nhung khong noi tuong doi gitra cac day
nhau vé dién. dan véi nhau thi ding

ky hiéu
Day dat trén
+
Day dit dudi

14. | Nhirng duong day chéo
nhau c6 ndi nhau vé dién .

15. Su phong di¢n
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16. | Cho bi hong cach dién
- Giira cac day. Z
- Gitra day va vo _E
- Gitra day va dat i

17. | Mot sé ky hiéu vé duong

day chuyén dung

-buong day cua ludi dién
phan phdi dong luc mot
chiéu.

-buong day cua ludi dién
phan phdi dong luc xoay
chiéu c6 tan sb khac 50Hz.

- Cép va day mém di dong
ding cho dong luc, chiéu
séng.

-Puong day chiéu sang su
cd.

> Doi vai ban vé chi co
chiéu sang.

> Dbi véi ban vé vira co
dong luc va chiéu sang.

> Duong day chiéu sang
bao Vvé.

-buong day mang dudi
36V.

-Puong day cua luéi kiém
tra, do luong, khéng ché,
diéu khién.

-Puong day ndi dat hoac
duong day ndi trung tinh.

- buong day xuyén tuong,
Xuyeén tran.

> Puong diy di lén, di
xuéng.

» Duong day di xuyén tu
trén xudng, tir dudi 1én
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18. Cot, tru dién
- Tru bé tong ly tam. O .
-Tru bé tdéng vudng, chir
nhat. L]
- Tru dién cd neo chang.
- Try dién c6 sur dung 2 da Q - S6 lwong va vi tri da
can can, neo ching phu
Q thudc vao thuc té.
19. | Cric 4 st ha thé - Crac 2 su, 3 su dugc
biéu dién twong ng.
20. |[U1strhathé - - U 2 st duogc hiéu
' [ dién tuong rng.
21. | Hop dau day vao e|>
)
|
22. | Hop ndi day hai nga —
23. | Hop noi day 3 nga
24. | Hop noi day ré nhanh
25. | Hop dat may cat ha ap :
26. | Hop dat cau dao
28. | Hop dat cau dao va cau ™
chay
29. | Hop cau dao doi noi —T—
30.

Hop khai dong thiét bi cao
ap
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2.5. Cac ky hiéu dién trong so' do dién tir
2.5.1. Céac linh kién thu dong

Linh kién thu dong gom dién tro, tu dién, cuén cam va may bién thé duoc qui
wdc theo TCVN 1616-75 va TCVN 1614-75; thuong dung cac ky hiéu phé théng sau
(bang 2.10, 2.11 va 2.12):

a. bién tro
Bang 2.10
STT Tén goi Ky hiéu Ghi chi
1. bién tro khong diéu
; AN~
chinh i
2. bién tro khong diéu - Khi ¢c6 nhiéu dau ra
chinh ¢6 2 du rt ra. thi cho phép tang
thém chiéu dai cua
hinh vé.
3. - bién tro cong suat
+ Pién tro co cdng suit -
danh dinh la 0.05W.
+ Pién trg cd cdng suat TN
danh dinh l1a 0.12W.
+ Pién tro co cdng suit —_|\
danh dinh 1a 0.25W.
+ Pién tro co cdng suat =1
danh dinh la 0.5W.
Khi coéng suat 1W tr¢
- Khi Ui o
lén thi ding chit sé la iy
ma. Vi du: Pién tro 1W,
2W, 5SW
e |
- Khi cong suat 16n hon 15W
5W thi dung ky hiéu
4. bién tré diéu chinh dugc
(Bién tro)
- Ky hiéu chung ‘|i|* H’
- 6 hor mach —r




- Khong hé mach

Bién tré tinh chinh

- Ky hiéu chung.

- H& mach.

- Kin mach.

Dién tré diéu chinh duogc
(chiét 4p)

- Ky hiéu chung.

- Chiét 4p tinh chinh.

- Chiét ap c6 dau dua ra.

- Chiét &p tron cd 1 choi.

- Chiét ap tron cé 2 choi.

- Chiét ap tron c6 3 choi.
> Cung cdp quan tiép
diém ¢ dinh.

> Cung cap quan tiép
diém khong c6 dinh.

Sina

Sina

Cosa.

LG b 6009

b. Tu dién

Bang 2.11

STT

Tén goi

Ghi chu

1.

Tu dién khong diéu
chinh duoc

- Ky hiéu chung.

- Tu hoa.

» Co0 phan cuc.

- Cho phép khéng ghi
dau cuyc tinh




» Khong phan cuc.

- Tu dién xuyén.

N - Bé dap tia hd quang
- Tu dién c6 ban cuc noi
dat.
- Tu dién co dién tro dau _
ndi tiép. -
2. Tu dién c6 diéu chinh :’%
- Néu can nhin manh
phan quay thi dung ky ;ré
hiéu
3. Bo tu dién bien doi 3 24
ngan X XK X
L___d4___1J
4. Tu dién tinh chinh #
5. Tu dién bién doi theo /
dién &p (varicon)
6. Tu dién vi sai (so léch) oAl
7. Tu dién dich pha |
4+
— 1T
c. Cudn cam va bién thé
Bang 2.12
STT Tén goi Ky hiéu Ghi chu
1. Cudn cam, cuon khang
khong 16i Y\
2. Cudn cam, cudn khang
co 16i sat tur A
3. Cuon camco oi ferit |  _____.
Y\
4. | Cudn cam thay d6i duoc
théng sé bang tiép xuc R
truot
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5. | Cuon cam cd thong so
bién thién lién tuc /\7&\
6. | May bién &p cach ly 1 N
pha, 16i st tur F/W
|
7. | May bién 4p cach ly 1 !
pha, 16i ferit 3{
8. | May bién ap cach ly 1 }
pha, 15i ferit diéu chinh !
duoc H
9. | May bién ap tu ngau

2.5.2. Cac linh Kién tich cuc

Nhom linh kién tich cuc (hay linh kién ban dan) duoc qui wéc theo TCVN1626-
75; thuong ding céac ky hiéu pho bién sau (bang 2.13):

Bang 2.13
STT Tén goi Ky hiéu Ghi chu
1. Diode ban dan - binh cua hinh tam
@‘ —D— —PH | gi4c chi chidu din dién

I6n nhat

2. Diode c6 16p goc kép M N

3. | Diode duong ham

Oy 13-

4. | Diode dao - Miii tén chi chiéu
dong dién 16n nhat

5. | Dung cu 6n &p ban dan - Diode thac va diode

- Dan dién mot chiéu

B o

Zener.
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- Dan dién hai chiéu

6. Diode nhiét @
7. Diode  bién  dung
(varicap) @
8. | Diode c6 diéu khién - Con goi la SCR,
- Ky hiéu chung 4#’7 thyristor
- C6 cuc diéu khién ti
I6p n. |7I
- C6 cuc diéu khién tur
16p p. ) <|
9. | Thyristor loai diode doi
Xtng —|Q|—
10. | Diode quang (di¢n) »
11. | Diode phét quang (Led) n
12. | Transistor don  ndi
(UJT)

- Cuc gdc (bazo) loai n

- Cuc gdc (bazo) loai p

D,
D

B>




13. | Transistor ludng noi - Nén dung Kky hiéu:
(BJT) E,B,C d chi cuc phat,
- Loai p-n-p 4@ cuc goc va cuc gop cua
' transistor.
C
- Loai n-p-n. 4@ 84@
E
14. | Transistor truong (FET)
- JFET D 7
G I:‘ G I:‘
S S
Kénhn Kénh p
- MOS-FET D D
S S
Lién tuc Giéan doan
15. | Diac ?
T
16. | Triac T
gl M
17. | bién tro turner -
e —
18. | bién tro quang i\
19. | bién tr¢ quang loai sai
dong 4@%
20. | T ransistor quang (di¢n) N N\
Loai n-p-n Loai p-n-p




21. | Khuéch dai thuat toan
(op —amp)

- P: Ngd vao khong dao.
- N: Ngo vao dao.

2.5.3. C4c phan tir logic

Céc phan tir logic trong ky thuat dién tir dugc qui wéc trong TCVN 1633-75;
thudng dung cac ky hiéu hpd bién sau (bang 2.14):

Bang 2.14
STT Tén goi Ky hiéu Ghi cht
1. | Céng logic OR - Trudong hop co
A Y .3
Bj> nhiéu hon 2 Ngd vao
thi vé thém cac Ngb
vao C, D
2. | Cong logic AND A
Y
3. | Cong logic NOT
A >c Y
4. | Cong logic NOR A
Y
L) >
5. | Cong logic XOR
A Y
B
6. | Cong logic XNOR
A Y
L) e
7. | Cong logic AND A
Y
8. | Flip—Flop (FF) Yi=Y,




- RS — FF.

R L Y1
S | FF Y,
- JK-FF.
J | L Y1
K FF Y,
9. Cac bo tao ham, tao - TH: Tao ham;
xung, dao dong x| MLy - TX: Tao xung;
X )
- DD: Dao dong.
- Str dung phu hop céac
Ky tu trén cho cac chuac
nang tuong tng.
10. |2 Mach két (1C) w8 7 6 s - Chén IC duoc b tri 2
= R hang theo qui luat nhu
R hinh vé.
) TENIC ,
° - Tai cham tron la chan
T 7 7 7 st
1 2 3 4 -V

- Chan cudi cung la cap
ngudn duong.

- Nguén am hoic mass
dugc cip ¢ chan cudi
cung bén phai cung
hang vai chan s6

2.6. Cac Ky hiéu bang chir dung trong vé dién

Trong vé dién, ngoai ky hiéu bang hinh v& nhu qui wéc con st dung rat nhiéu ky
tu di kém dé thé hién chinh xac ky hiéu d6 ciing nhu thuan tién trong viéc phan tich,
thuyét minh so d6 mach.

Ty theo ngdbn ngit sir dung ma céc Ky tu c6 thé khac nhau, nhung diém gidng
nhau 13 thuong ding céc ky tu viét tit tir tn goi cua thiét bi, khi cu dién do.

Vi du:
- CD: cau dao (tiéng Viét); SW (tiéng Anh — Switch: Cai ngat dién).
- CC: cau chi (tiéng Viét); F (tiéng Anh — Fuse: Cau chi).
- b: bén dién (tiéng Viét); L (tiéng Anh — Lamp: Bong dén).
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Trudng hop trong cling mot so d6 ¢ st dung nhiéu thiét bi cung loai, thi thém
Va0 cac con sd phia trudc hoic phia sau ky ty dé thé hién. Vi dy: 1CD, 2CD; P1, P2 ...

Trong ban vé& céc ky tu ding 1am ky hiéu dugc thé hién bing chit IN HOA (trur
cac truong hop c6 qui uwdc khac).

Bang 2.15 gigi thiéu mot s6 ky hiéu bang ky tu thuong ding.

Bang 2.15
STT Ky hiéu Tén goi Ghi cha

1. |cD Cau dao.

2. |CB:Ap Aptomat; may cat ha thé.

3. |ccC Cau chi.

4. |K Cong tic to, khoi dong tir. | CO thé sir dung céc thé hién dic
tinh 1am viéc nhu: T — cdng tic
to quay thuan; H— cong tic to
h&m dung ...

5 |K Cong tac. Dung trong so do chiéu sang.

6. | O; 0P O cam di¢n

7. |b Deén dién. Dung trong so do chiéu sang.

8. |b Pong co mot chiéu; dong | Dung trong so do dién cong

co dién ndi chung. nghiép

9. |Cb Chudng dién.

10. |BD Bép dién, 10 dién

11. | Qb Quat dién.

12. |MB May bom.

13. | BC bong co dién ndi chung.

14. | CK Cuon khang.

15. | PKB Pong co khong dong bo.

16. | bbB Pong co dong bo.

17. |F M4y phat dién mét chiéu;

may phat dién ndi chung.
18. | FKB May phat khong dong bo.
19. | FPB May phat dong bo.
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20. | M; ON NUt khoi dong may.

21. | D; OFF NUt dirng may.

22. |KC Bo khong ché, tay gat co
khi.

23. |RN Role nhiét.

24. | RTh Role thoi gian (timer).

25. |RU Role dién ap.

26. |RI Role dong dién.

27. | RTr Role trung gian.

28. |RTT Role bao vé thiéu tu
truong.

29. | Rtp Role toc do.

30. | KH Cong tac hanh trinh.

31. |FH Phanh ham dién tur.

32. |NC Nam cham dién.

33. |BDT Ban dién tu.

34. |V Van thuy luc; van co khi.

35. | MC May cat trung, cao thé.

36. | MCP May cat phan doan dudng
day.

37. |DCL Dao céch ly.

38. | DND Dao ndi dat.

39. |FCO Cau chi ty roi.

40. | BA; BT May bién thé.

41. | CS Thiét bi chong sét.

4. T Thanh cai cao 4p, ha4p | Dung trong so d6 cung cap dién

43. | T May bién thé. Dung trong so do dién tir.

(Transformer)
44, | D; Dz Diode; Diode zener.
45. |C Tu di¢n.
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46. | R bién tro.

47. | Rt bién tré nhiét

48. |BJT; Q; T Transistor

49. |Q; T BJT; SCR; triac; diac;
uJT

50. | CL Mach chinh luu

51. | Ve Nguon cung cap

52. | Mass Nguon am hoic diém
chung trong so d6

53. | Op —amp Mach khuéch dai thuat
toan

54. | FF Mach Flip — Flop.

55. | R (reset) Ngd xda cai dit. Dung trong so d6 dién tur.

56. | S (set) Ngo cai dat. Dung trong so do dién tu.

57. | IC Mach két, mach t6 hop.

58. | A (anod) Duong cuc cua diode, | Thuong goi la cuc A
SCR.

59. | K (katod) Am cuc cua diode, SCR. | Thuong goi la cuc K

60. | B (base) Cuc nén, cuc goc cua | Thuong goi la cuc B
transistor, UJT.

61. | C (collecto) Cuc gop cua transistor. Thuong goi la cuc C

62. | E (emiter) Cuc phat cua transistor, | Thuong goi la cuc E
UJT.

63. | G (gate) Cuc cong, cuc kich, cuc | Thuong goi la cuc G
diéu khién cua SCR, tric,
diac, FET.

64. | D (drain) Cuc théo, cuc xuat cua | Thuong goi la cuc D
FET.

65. | S (source) Cuc nguon cua FET. Thuong goi la cuc S

CAU HOI CHUONG 2

2.1. V& cac ky hiéu mat bang sau va giai thich y nghia ctia ching (bang 2.16)
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Bang 2.16

STT Tén goi Ky hiéu Y nghia
1. Ctraravao 1 canh; 2 canh
2 Ctra gap, ctra kéo
3. Cura s6 don khong md
4. Cau thang 2 canh
Bép dun than cui:
S. - Khéng ng khéi
- C6 6ng khoi
Bép hoi:
6. - Hai ngon
- Bén ngon
7. San nuoc
8. Chau rira mat
2.2. V& cac ky hi¢u dién sau va giai thich y nghia cta chdng (bang 2.17)
Bang 2.17
STT Tén goi Ky hiéu Y nghia
1. Dong di¢n DC; AC
hinh sin
2. Mang di¢n 3 pha 4
day
3. | Cac day pha va day
trung tinh cta mang
dién 3 pha
4. | Hai day dan khong
ndi nhau vé dién
5. | Hai day dan ni nhau
vé dign
6. | Noi dat
7. | NGi vo may, noi
mass
8. | Day néi hinh sao c6
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day trung tinh

2.3. V& cac ky hiéu dién sau va giai thich y nghia ctua chdng (bang 2.18)

Bang 2.18
STT Tén goi Ky hiéu Y nghia
24. | Lo diéntré
25. | Chudng dién
26. | Quat tran, quat treo
tuong
27. | Dén sgi dot
28. | bén huynh quang
29. | Bén thuy ngan ap luc
cao
30. | Pén chiéu sang cuc bd
31. | bén chum huynh quang
32. | Bén tin hiéu

2.4. V& cac Ky hi¢u dién sau va giai thich y nghia cta ching (Bang 2.19)

Bang 2.19

STT Tén goi Ky hiéu Y nghia

1. | Caudao 1 pha

2. |Cau dao 1 pha 2 nga
(cau dao dao 1 pha)

3. | Caudao 3 pha

4. | Cau dao 3 pha 2 nga
(cau dao dao 3 pha)

5. | Cong tic 2 cuc:

6. | Cong tic 3 cuc:

7. | Ocamdién

8. Aptomat 1 pha

9. Aptomat 3 pha
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10. | Cauchi

11. | NGt bam

2.5. V& céc ky hiéu dién sau va giai thich y nghia cua ching (bang 2.20)

Bang 2.20
Ky hiéu
STT Tén goi Trén so dd nguyén | Trén so dd vi tri, Y nghia
ly so d6 don tuyén

1. May bién ap
cach ly 1 pha

2. | May bién ap tu
ngau

3. Bién ap tu ngau
hai day quan mot
|6i sat tir

4. Cudn cam, cudn
khang khong 106i

5. Cudn cam, cuon
khang cd 16i sat
tur

6. Cuon cam, cuon
khang kép

2.6. Vé cac ky hi¢u dién sau va giai thich y nghia ctia ching (bang 2.21)

Bang 2.21
Ky hiéu
STT Tén goi Trén so do nguyén | Trén so do Vi tri, Y nghia
ly so d6 don tuyén

1. bong co khong
d6ng bo 3 pha
rotor 16ng séc
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2. bong co khong
ddng bo 3 pha
rotor day quin

3. | May dién dong
bo

4. | May dién mot
chiéu kich tir doc
lap

5. May dién mot
chiéu kich tr ndi
tiép

6. Pong co 1 pha
kiéu dién dung

2.7. V& cac ky hiéu dién sau va giai thich y nghia cta chdng (bang 2.22)
Bang 2.22

STT Tén goi Ky hiéu Y nghia

1. Cudn day role, cong tac
to, khéi dong tur.

2. Role, cong tic to, khoi
dong tu cé 2 cuon day

3. | Tiép diém cua role dién,
cong tic to, khoi dong tur
Thuong ho.

Thuong kin.

Doi ndi

4, Phan tir dot nong va tiép
diém cia role nhiét

5. | NGt an khong tu gii.

Thuong mo.
Thuong kin.

6. | NGtan ty gir

Thuong mo.
Thuong kin.
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Dol noi

7. Phanh ham dién tur

8. Ban dién tir, nam cham
dién.

2.8. Vé cac ky hiéu di¢n sau va giai thich y nghia ctia ching (bang 2.23)
Bang 2.23

STT Tén goi Ky hiéu Y nghia

1. NGt bam lién dong

2. | Cong tac hanh trinh
Thuong mo.
Thuong dong.

Lién dong.

3. | Tiép diém thuong hé cua
role thoi gian:

Dong muon:

Cat muon

Poéng, cat muon

4. | Tiép diém thuong doéng
cua role thoi gian:

béng muodn:

Cat mudn

Dong, cat muon

5. Tiép diém cua role khong
dién:

Kiéu co khi

Kiéu khi nén

2.9. V& céc ky hiéu dién sau va giai thich y nghia cua ching (bang 2.24)
Bang 2.24

STT Tén goi Ky hiéu
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Trén so do vi tri, so do

don tuyén

Y nghia

Dao cach ly

May cit ba cuc dién cao
ap

Cau chi tu roi (ECO)

Tram bién ap

Tram phan phoi

Chdng sét ong

Chdng sét van

® N o o &M W

Tu bu

2.10. V& céc ky hiéu dién sau va giai thich y nghia ctia ching (bang 2.25)

Bang 2.25
Ky hiéu
STT Tén goi Trén so dd vi tri, so do , .
J Y nghia
don tuyén
1. Thanh céi
2. buong day trén khong c6 3
day, 4 day.
3. buong day dong luc AC
dén 1000V (day tran, day
boc)
4, Day noi trung gian co 2
dau thao ra dugc:
5. Noi dat (coc biang 6ng
thép)
6. Hong cach dién gira cac
duong day va gitra duong
day va vo.
7. Puong day xuyén tuong tu

duéi 1én, tir trén xuéng.
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Tru bé tong ly tdm co neo
chang vé 2 hudng vudng
gbc 90°

Cric 2 st ha thé

10.

U 2 st ha thé

2.11. V& céc ky hiéu dién sau va giai thich y nghia ctia ching (bang 2.26)

Bang 2.26

STT Tén goi Ky hiéu Y nghia

1. | Pién tr6 khong dicu
chinh

2. | bién tré cbng suat
0,25W, 10W

3. | bién tro dieu chinh (ho
mach); bién tr& tinh
chinh (kin mach)

4. | Chiét &p tron c6 3 choi
cung céap dién cé dinh.

5. Tu hdéa (cé phan cuc,
khong phén cuyc).

6. Tu dién tinh chinh

7. | Bo tu diéu chinh 3 ngin

8. | Bién 4p cach ly 2 cuon
day, 18i ferit diéu chinh
duoc

9. Cudn cam c6 thdng sb

bién thién lién tuc

2.12. V& céc ky hi¢u dién sau va giai thich y nghia ctia ching (bang 2.27)

Bang 2.27

STT

Tén goi

Ky hiéu

Y nghia

1.

Diode ban dan
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2. | Diode bién dung
(varicap)

SCR

Diode quang; LED

uJT

BJT

JFET kénh n

MOSFET gian doan

© o N o g &M W

Triac

10. | Diac

11. | Transistor quang loai n-
p-n

2.13. V& céc ky hiéu dién sau va giai thich y nghia ctia ching (bang 2.28)
Bang 2.28

STT Tén goi Ky hiéu Y nghia

Op —amp

Cong AND

Cong OR

Ccong NOT

A Il B o B B

Cong NOR

6. | Cong NAND

7. | Cong XOR

8. | Cong XNOR

0. IC 14 chan

2.14.Nhan dang cac ky hiéu sau va cho biét pham vi ttng dung cua ching (bang 2.29)
Bang 2.29

STT Ky hiéu Tén goi Pham vi &ng dung
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2 AC, ~/
3 A B, C:N
4,

-+

N
N
N
N

10.

11.

[ ® | ¢ ¢ >+ +

» 1@ e [

2.15. Nhan dang céc ky hiéu sau va cho biét pham vi ¢ng dung cua ching (bang 2.30)
Bang 2.30

STT Ky hiéu Tén goli Pham vi tng dung

2. o
i

e 0

o \o
o
o

_’~?

e’

o7




2.16. Nhan dang cac ky hiéu sau va cho biét pham vi tng dung cuaa ching (bang 2.31)
Bang 2.31

STT Ky hiéu Tén goi Pham vi tng dung

St
e

2. mm
K
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i
s

10.

L]

2.17. Nhan dang cac ky hiéu sau va cho biét pham vi ttng dung cua ching (bang 2.32)

Bang 2.32
STT Ky hiéu Tén goli Pham vi tng dung
1. l
2.
3.
4. | L 1]
L [ ] /7]

[ [ ]

5. —
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6.
1
7.
S
L
8 _T‘_
9. —~
10. 1/|_
11. /T/l_
12.
||
13. e
——
14. —
N

2.18. Nhan dang céc ky hiéu sau va cho biét pham vi ¢ng dung cua ching (bang 2.33)

Bang 2.33
STT Ky hiéu Tén goi Pham vi tng dung
1.
I

Ty

BE

§ 4

60




> — D
7. ey
8 ‘E;

i
9.

10. m

11. %b
E

12. —

!

2.19. Nhan dang cac ky hiéu sau va cho biét pham vi tng dung cua ching (bang 2.34)

Bang 2.34
STT Ky hiéu Tén goi Pham vi tng dung
L —
2. —_—— -
3.
4. — 1
RO,
o =
1. :
| e
L 2
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T

2.20. Nhan dang Ky hiéu céc linh kién thu dong sau va giai thich dic diém cua ching
(bang 2.35)

Bang 2.35
STT Ky hiéu Tén goi Dic diém
2. N j
3. :
¥ ﬂﬁ

6.
= —{—
7. - e
T =
8. oA
—,’]—
9. Tt
10. |
45 I
T
1. |
12. LAMJ
________

2.21. Nhan dang ky hiéu cac linh kién tich cuc sau va giai thich dic diém cua ching
(bang 2.36)

62




Bang 2.36

STT Ky hiéu Tén goi Dic diém
1.
|
2.
— D
3. Y
4.
|
R
6. 5 5
4G|IJ'*T—| G
. S S
7. A
Y
1~
K FF Ys
9. A
Y
L) >
10.
A Y
B
11.
A~D@l
12.
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BAI 03:
THIET KE MACH BPIEN BANG PHAN MEM CADE_SIMU
Ma bai: MDP.6840111.19.03
Giai thiéu:

CADe-SIMU [phién ban Tiéng Viét] 1a mot phan mém tng dung dé vé mach va
m0 phong mach dién cong nghiép.

CADe-SIMU 1a mét phan mém dugc thiét ké rat gon nhe va chay truc tiép
khong can cai dat. Phan mém duoc hd tro day du cac ki hidu (Xem thém céc ky hiéu ¢
phan tai liéu cudi bai) cua cac thiét bi dung trong cdng nghiép nhu: Ngudn, Dao cach
ly, May cit 3 pha, cac loai Role, motor, céc tiép diém cua role,... do d6 phan mém la
cong cu dic luc dé gilp cho cong viéc thiét ké mach dién tré nén nhanh chong va
chinh xéc, gidp tiét kiém thoi gian cho cong viéc.

Muc tiéu:

- Kién thtre: Trinh bay chirc ning cac thanh cong cu ciia phan mém
CADe_SIMU; Qui trinh v& mét ban thiét ké dién trong CADe_SIMU;

- Ky nang: V& dugc, mo phong va sira 161, sao luru ban vé thiét ké dién dam bao
yéu cau k¥ thuat;

- Nang luc tw chi va trach nhiém: Rén luyén théi quen chuyén can; Co thai do
va dao dirc nghé nghi¢p dung dén, tic phong lam viéc nghiém tac; Co kha nang lam
viéc trong cac nhom dé thao luan va giai quyét cac van dé lién quan.

Noi dung chinh:

1. Giao dién soan thao va cac thanh céng cu

DS VR BAAR Ko | mswa 2|bann|?

(90 A WBO V¥ omw ==
Al ¥ CADe 51

. M

Khung hinh 1am viéec ciia CADe_
sau khi khéi déng

Giao dién chinh ctia phin mém
CADe_SIMU

e

Hinh 2.1 Giao dién chuong trinh CADe_SIMU
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- LADe SIMLL - CAlie 51 (- (O]

'DSQ—L'?P;.«)'-»;f;‘_‘-..<..‘..'ﬂ
(9 1S WBO s Mo |—

CADe SIMU 1 m6t chwong trinh thiét k& va mé phéng
mach dién.

Véi clu triic nhé gon, CADe SIMU sit dung khéng cén
phai cai dit va twong thich véi da s6 cac loai may tinh
¢4 nhén, cho phép thao tac thiét ké mét cach don gian
voi cac mach dién c6ng nghiép

A = B NS

T Back g .

Preparado -
Hinh 2.2 Giao di¢n CADe_SIMU sau khi khoi dong
Khung hinh 1am viéc dugc bé tri chi tiét nhu sau:

TacVu Chinhsia V& Thaotic Xem Thanhcongcy Ciasd  Tro gidp

DEEE 2B ARAER R Q[ a <> m i 1|7
Sl Ay es | [

>NFOEDOO/ N

ur Fooe ey . T R

Campracada

Hinh 2.3 Giao dién lam viéc cia CADe_SIMU
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Ta c6 thé nhan thiy giao dién str dung kha than thién twong ty nhu cic phan
mém soan thao nhu MSWord, Pain... do d6 ngudi sir dung c6 thé d& dang thao tac véi

cac tac vu trén thanh cong cu.

£ coe sy - o ST

[ TécVu | Chinhsia V& Thaotic Xem Thanh céngcu  Clrasaé  Trg gidp

[

_O

PR FODOO X

Mi Ctrl+M
Ma Ctrl+&
Béng

Luru Ctrl+G

Luu dinh dang khac...

Mhap vao
Xudtra

In ra... Ctrl+I
Xem trudc ban in

Thiét 13p may in

Cdu hinh

Ta?p tin gd'n day

Thodt

B &[0 o b m ?

Hinh 2.4 Chi tiét chirc ning tac vu cia CADe_SIMU

£ cocsvu - oS

[*) Tacvu [Chinhsira | V&  Thao tic

Xem Thanhcéngecu Clasé Trg gidp

O & B Tré lai ez & W[ o Pom 7
L= | Tiép trugc do Ctrl+Y —
k At Ctrl+X

. SR Sao chép Ctrl+C ; . : . | : . |
] Dén Ctrl+V

O\ Chon tat ca

= Chd thich

u thic

l:::l -
&
j 2
A

Hinh 2.5 Chi tiét chirc ning chinh sira cia CADe_SIMU
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£ croesivu - oS

[d TacVu  Chinh sira [‘u’E Thaotic Xem Thanhcongeu Clasé  Trg gidp

Thiét k€ lai

Buang théng

Hinh chir nhat
Hinh Elips

Hinh chir nhat mau
Elipse Mau

- - . &
Ta thém mau sac

N IETRVER Y

2| » munom|®

S &0
AR
®

\ .
]

y

[

ol

x

z;

A

Hinh 2.6 Chi tiét chirc nang v& cia CADe_SIMU

£ ceave svu - rcave s 1 I

Ta'c‘u"l._J Chinh sira ‘u"é[Thaotéc Xem Thanhcéngecu Clasé Trg gidp

NSEHE % BE
SO I - I w

Sira

Mé phdng
Tam dimng
Tiép budc

Giao ti€p E/5 (PLC)

ko
-
|
Fe

ik

/v munon|®

PREODOO/ AN

Hinh 2.7 Chi tiét chirc nang thao tac cia CADe_SIMU
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£ croesivu - oS

TacWu Chinhsira V& Thaotac Xem| Thanh congcu  Clrasé  Trg gidp

DEEES & 2@ &R  Phngt 2|» munon|?
I N - I I B Phéng to binh thuing
- Phéngto +
% -
phéng nho -
\\ T ] | ph_. o - | - )
ong to cua so
D - = ~
Phéng to toan bo
|
[ Lap
. o
x
f 3
A

Hinh 2.8 Chi tiét chirc nang thu phong cia CADe_SIMU

£ ceave svu - rcave s 1 I

TiécWu Chinhsifa Y& Thactic Xem | Thanhcéngeu| Clasd  Tro gid

g gidp
D@E§|$El[@%@«ﬂv’r Thanh céng cuy I |.||'@'
oM oy oy B I::l| PO S l:',:l| v | Thanh trang théi

Cac nguin vao

Cac loal cdu chi

Cac loai céng tac va Aptomat
Contactor

Cac loai déng co

Thanh Power

Céc loai cong tac

Cac loal nit nhan

Phat hién

Cudn day, role, bdng dén

PREODOO/ AN
R Y TR N S

Cac loai day ndi

Hinh 2.9 Piéu khién thanh cong cu cia CADe_SIMU
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£ croesivu - oS

[d TacVu Chinhsia V& Thaotic Xem Thanh céng cy [Cl’.lasu Trag gidp

DEeEES { 2Ea AR RREBR R o Cira s6 méi @
o0 5w B ﬁ:]| YoOEy O d,:| |— Thu nhd cira 8 lam viéc
Mé réng clra s6 lam viéc T
Sap x&p biéu tugng
T L} I = | T I ——
v | 1CADe Sl

PRNFODOO /A

Hinh 2.10 Diéu khién ctra s6 1am viéc caa CADe_SIMU

£ cocsvu - oS

TacVu Chinhsira V& Thaotic Xem Thanhcéngecu Ciasé [Trci gidp
DEFEHE {§ BRBGREB R o Gidi thieu CADe_SIMU...
SO - B = N R

PREODOO/ AN

Hinh 2.11 Tay chon tro gitp cia CADe_SIMU

Thu vién linh kién dung cho thiét ké:
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——— (=]
o s 0

TécVu Chinhsia VE Thaotdc Xem Thanhcéngcu Cira s6 Tro gidp
DeHE sr2RBARKBAR D=2 a 2 [rm 0 n|?
el AWBO|Y Y 0

\
T
g_\\\\\\\\\\ N .
gl POOBOG®OOEO® O
i-

2l
A_
1l &
Hinh 2.12 Thanh cong cu tuy chon linh kién cua CADe_SIMU
Trong do:

1) Thu vién ngudn cung cap

2) Thu vién Cau chi

3) Thu vién Ap t6 mat

4) Thu vién Céng tic to 3 pha

5) Thu vién Bong co

6) Thu vién Cac bd bién doi nang lugng

7) Thu vién Cong tic to 1 pha

8) Thu vién N1t nhan

9) Thu vién Phan tir cach ly quang

10) Thu vién Cudn hut

11) Thu vién DAy n6i mach dién

12) Thu vién Day nit mo phong mach dién
13)Thanh chirc nang vé€ va soan thao

Vi du:

- Bé 1y ngudn két ndi ta chon biéu twong sb 1 1a v s& duoc cac phan tir két ndi gdbm
ngudn 1 pha, 2 pha, 3 pha, ngudn 1 chiéu,...

LM L HFE LLL LLLFE +—

L H 3 LLLM LLLMFE + -
? e 7 s e B L ? 7 s

1L

< [

Hinh 2.13 Thanh cong cu tiy chon ngudn

Tuong tu véi cac phan tir con lai ta c6 thé chon tir thu vién sao cho dung véi yéu cau
thiét ké.

Bai tap ap dung:

V& va mo phong so d6 mach dién sau:

1.Sodd 1
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BAI 04:
THIET KE MACH PIEN TU BANG PHAN MEM PROTEUS
Mai bai: MP.6840111.19.04
Gioi thigu:
Phan mem Proteus la phan mém cho phép mo phong hoat dong ctia mach

dién tir bao gom phan thiét k& mach va viét chuong trinh diéu khién cho céc ho vi
diéu khién nhu MCS-51, PIC, AVR, .

E’han mém bao gom 2 chuong trlnh: ISIS cho phép mo phong mach va ARES
dung dé vé mach in.
Muc tiéu:

- Kién thtrc: Trinh bay qui trinh v& va md phong mot mach dién tir bang phan
mém Proteus:

- K§ niang: V& mach nguyén Iy, hiéu chinh, st:a 16i va sao luu ban vé thiét ké
mach dién tir dam bao yéu cau ki thuat va thoi gian qui dinh;

- Nang luc ty cha va trach nhiém: Rén luyén thoi quen chuy@n can; Co thai do va
dao duc nghé nghi¢p ding dan, tac phong lam viéc nghiém tdc; C6 kha nang lam viéc
trong cac nhom dé thao luan va giai quyét cac van dé lién quan.

Noi dung chinh:
1. Khéi dong chwong trinh
- Start > All Program > Proteus 6 Professional > ISIS 6 Professional

l:jl Herosoft Heravidea{ 3000) ¥ "H R rr
ﬂmamge e ) IntelicAD 2001 ¥ ﬂ NTF=9005 SRS EEEE R R R AEE:
£ Kctite Codse Fack , |\ HTFSDOS Prafessicnal » eiicTiiiiiiiiiiic
ﬁfmmm:l Fri ':I A= NIET w02 " B Probeus 6 Professionzl [ T Proteus ¥SM Modal Help  #
i Macromedia ¥ [ ARES & Professional
J{f Winedows Expl &) MATLAE 7.0.4 . &) ARES Help
B I?I Pierasoft fice ’ s Es;il:rul
Tatel Commend ) Mozils Firefo: LS
‘g Microsoft Office |:| Passwars k ) M e assional BN
I — N %) FroSFICE Help
@ Microscft Office =) Reel v i B
G Spybok - Seanch & Destroy 3 Ll i
\["' Paint £ Startup » ) SR
Gﬁymmctieﬁ:ia{u’ity o N
E I5I5 6 Professic 1) Total Commander sl Biieccsesbesasssassad
(] video Fixer L | e
[;E ARES & Prefess ¢) VokSub 7% N 9 G5y =y S S
":' WinZip ot Liseccesccocce 2m000d
&1 Frograms |"j yahoo! [
7] ‘ahac! Messenger *
Ao herobat Distiler 7.0
Bistart [ @ © 1 Adobe Acrobat 7.0 Frofessianal | ] beit.doc-... | W standan

Hinh 4.1 Khai dong Proteus

Ctra s6 chuong trinh sau khi khai dong:
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Ving khong gian dung

vE& mach dién
ig]x
Uteary Todk Dedgn Graph Teqplite  Sygsten Help
0 S5 Bz +AR4A0 (o« s hE SE@EE | # R MZ RERL - BE @

Thanh cong cu
chon linh kién

Thanh céng cu
chuin

++l| 5 ®

+M>-EUOENEYSIB Ry 0jraFa

Cic nut chon cho phép bt diu, tam dirng
hay két thiic qua trinh md phong

[@oF w1

Hinh 4.2 VVung lam viéc va cac thanh cong cu
Cac thao tac co ban
™ Sir dung thanh cdng cu chuan:

i5is temp - ISIS Professional

File “ew Edit Lbrary Tools Desion Graph Source Debug Template Swstem  Help

NZRAEE S0 Bz + +AQQAR[ [0 ~[1 2@
&X\ A N

MNew: tao mach Save: luu trir L1 Zoom Out: thu Zoom to Area:
dién mai mach dién /| nho mach dién phong to mot

T \_ ey L T ving mach dién
Open: m¢ mach Zoom In: phong Zoom All: hién
dién cod sin to mach dién todn bd mach dién

Céc thao tac trén thanh cong cuchuan ciing c6 théthuc hién théng qua menu File va
menu Edit.

Str dung thanh linh kién:
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Linh kién duoc
chon

MNhom cac linh
kién vira sir dung

bt tén cho day +
dan

T =

Néi diy dang P DEVICES
bus 74L5138

ATSICH

LED-RED
Nguén va GND

Céc thiét bi tao
tin hiéu sin,
vuong, ...

Cic linh kién
trong nhom

Céc thiét bi do

dang song

- o
{F
A
I3
{a
=
in
N
é?
O
o
™
oy
A
=
&

Cho phép quay
linh kién
F_le ¢ ||l

Hinh 4.3 Str dung thanh linh kién
Dé dua linh kién vao ving thiét ké, ta thuc hién chon linh kién roi nhan chuét trai trén
vung lam viéc.
Dé thuc hién chon linh kién, ta thuc hién nhan chudt phai trén linh kién, n6 séchuyén
sang mau do cho biét trang thai dang chon.

Sau khi d4 chon linh kién, ta c6 thédi chuyén linh kién bang céch thuc hién thao tac
drag-and-drop (nhan chudt trai va giir roi di chuyén chudt dén vi tri ké).

Déxoa linh kién, ta chon linh kién rdi nhan chudt phai 1an nita dé xoa.



™Thém linh kién mai:
Néu linh kién khéng ton tai trong thanh linh kién, ta phai thuc hién thém méi tir céc
thw vién c6 sin bang cach chon menu Library > Pickhay nhan P.

[5is UMTITLED - ISIS Professional
File View Edit | Library Tools Design Graph

| 0=l ﬁf El-_'l' Device/Svmbal....

> [ 1* Make Device...
+ Make Symbol. ..
il P Packagng odl...
w Store Local Object...
(T
i 7 Decompose
T £ Compile to Library...
3 futoplace Library...
= Yerify Packaging...
I3 Library Manager
Hinh 4.4 Thém linh kién maéi
Ctra s6 lay linh kién:
. 2] x|
Feywaigs: Besults 1} FAES Previews:
[resizioe Device | Lbsary | Dascription Apalogue Primitive [RESISTOR)
atch Whole \wlornds By, RES ) DEVICE  Gemenc resthor sumba
Catmgony:

Wl Caleganes)
M odeling Prmitives
Resighors

\ Tén linh

kién

N

Tim kiém
\\.

linh kién
X : PLE Praviaw

Cac thur vién
chira linh kién

Hinh anh
linh kién

Sub-cabegon:

3 at o - . .
7l wirewaurnd B Cidc thur vién con
DEY 1515 L
DF RDALC RESISTORS

HighYoltage
Flecsisior Packs
Wariable

Manifaciue:

Al W aruilachaens)
Anglog Dewnces RES40 -
palo | I |

Hinh 4.5 Cira s6 lay linh kién
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Vi du nhu dé tim linh kién dién tro:

- GO Resistor trong vung Keywords.

- Chon Category la Resistors.

- Chon Sub-category la Generic.

™NJGi day:

- Chuyén con tré chudt dén vi tri can ndi day, trén con tré chuot s& xuat
hign dau X

R2
1k

—

Hinh 4.6 Vi tri néi day linh kién

- Di chuyén chuét va nhan chudt trai khi can thiét xac dinh vi tri day dan

|_. ~

Hinh 4.7 Néi day linh kién

- Khi kéo day dén vi tri can thiét thi nhan chudt trai dé ndi day.
2. Tién trinh thuc hién

Hoat dong cua 74L.S138

- V& mach dién nhu hinh vé trang bén:

Trong d6 vi tri cac linh kién cho nhu sau:

Kevwords | Category Sub-category | Results

Led Optoelectronics LEDs LED-RED
Resistor Resistors Resistor packs | RESPACK-8
Switch Switches & Relays | Switches Switch

138 TTL 74LS series | All T4LS138

Bang 4.1 Vi tri linh kién
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Nguon va GND l4y tir thanh linh kién.

AT A= 3

Al
B
1

e

LAHEL

TERMIMALS

DEFALLT
IMPUT
auTPUT
BIDIR
POWER
GROUND
BUS

Hinh 4.8 L4y ngudn va mass cho mach dién

......... T Y Y —
“ N N B . - - HF.1 - “
......... L . -
A SR 2. 7
........................ ?
....... ....... L-I1 e e e e e e e - . :
" .. o s . LED-REL:
.......... |—1A WQ_:"L..........HE.' ?
..... .. 3 E Egia - '_L
..... 'TE |.|'l“:‘; - .,.3612 . P a |
2 A ez ) . AP n/: T “TEX
1—7-‘-053 ¥7 fol——— Coa L
1 74518 . .....
T TE=T> .. . LED-RED
......... - .« .« STEXRT= ., ., ., .
......... Dq Lo
S I L A
L oo Be
S B I | LED-RED . |
. 2 o1 2 FIEA]
...... .DE......

Hinh 4.9 So ¢4 mach dién sau khi hoan thanh
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M6 phong mach bang cach nhan vao nat Start & ¢day man hinh.

» ([0 [m]

Hinh 4.10 Thanh diéu khién mé phong mach

Thay d6i trang thai cua cac cdng tiac nhan dé kiém tra hoat dong cua 74LS138 nhu
bang sau (Iwu ¥ 13 Led sang @ng voi mac logic 0 va Led tat tng véi mac logic 1):

Gl G2A |G2B |C|B|Al YO | Yl |Y2|Y3|Y4|Y5|Y6|YT

I |0 0 0010

1 |0 0 011
I |0 0 1 (010
1 |0 0 1 (01
I |0 0 1 (110
1 |0 0 111

Bang 4.2 Bang két qua mach dién hinh 4.9

- Thay ddi trang thai cua cac chan G1, G2A, G2B va nhan xét két qua.
Hoat dong cua 74LS373

- V& mach dién nhu hinh vé trang bén:

Trong d6 vi tri cac linh kién cho nhu sau:

Gl | G2A |G2B |[C[BIAl YO |YI|Y2|Y3|Ya|Y5|Ye|YT
1 |0 0 o|ofo
1 |0 0 0ol
1|0 0 o1 o
1 |0 0 o1
1 |0 0 100
1 |0 0 10|l
1 |0 0 1 (1|0
1|0 0 11|

Bang 4.3 Bang két qua mach dién

Chuyén trang thai SW9 sang muc logic 1, thay ddi trang thai cac cong tic tir SW1
AESWS8, nhan xét vé trang thai cac Led.
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- Chuyén trang thai SW9 sang muc logic 0, thay ddi trang thai cac cong tac tir SW1
AESWS8, nhan xét vé trang thai cac Led.

- Thay d6i muc logic tai chan OE, thuc hién lai qua trinh nhu trén, nhan xét két qua.

- R0t ra két luan vé tac dung cua chan OE va LE

R S e e S

o1

L]
YOS e A oo o0 0. .. .. . LED-RED . .
. . SWLEPDT. . . . . . . . . ¢ TEXTS
= 5 5 Dz
b 4 5
5 | = b o f—
e 02 oz -
— ST gl pa o3 =2 LED-RED
. SWLEPDT. . . 1 W | TEXT
EXT 149& (=1} Da
i7 18
1 oe os 2 15
o7 o7 —
1 = LED-RED
11 LE < TEXT>.
L m”:_a;-
LED-RED - .
- sTEXT>, - .

LED-RED . .
- STEXT», . .

LED-RED . .
§TEAT

g -

RED . .

LED-RED . .

Hinh 4.11 M6 phong mach dién va dénh gia két qua

Thay IC 37LS373 bang IC 74LS374, nhan xét vésu khac nhau cua chan LE &
74L.S373 va CLK ¢ 74L.S374.

. ) -
Do oo
—3 o1 o1 f—2—
Dz
_1'3_3'; iz
4 1
—Hs  &FE
12 = e 19
e
— 1L 15E
—U ek -
LTSN L

Hinh 4.12 So dd chan IC 74L.S374
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CAU HOI ON TAP
1. V& so d6 mach dién sau:
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Hinh 4.13 So ¢4 mach DAC

2. V& va md phong mach dém tir 0-99

u1g
s [ 11 7
(T - T 1
o |2 z
5 e o |4 E
4518 ig
i
u1u\(mq4\_lm
R2{1)
LT _ UiA
I T L
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1k 4518
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R1
|
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1
INZEZIA

Hinh 4.14 So ¢4 mach dém 0-99



3. Vé va mo6 phong may phat ham

2030

R1

10k

4. V& va m6 phong mach phat xung dung 1C555

e

g2 0 B >

Hinh 4.15 So ¢ mé phong may phat ham

Py R1
39k

Jou
R § a4 R?
pe L B8k

oV

R % ™ 2
_ C1
555 10u

L

J=

D1
LED-BIBY

Hinh 4.15 So d6 mach phét xung diing 1C555



5. V& va mo phong mach cau H diéu khién dong co DC

Hinh 4.16 So d6 mach cau H diéu khién dong co DC



BAI 5
THIET KE MACH IN BANG PHAN MEM PROTEUS 8.0
Mai bai: MP.6840111.19.04

1. Gi6i thigu

Phan mém Proteus 1a phan mém cho phép md phong hoat dong cua mach dién
tr bao gom phan thiét ké mach va viét chuong trinh diéu khién cho céc ho vi diéu
khién nhu MCS-51, PIC, AVR, ... Proteus 1a phan mém md phong mach dién tir cua
Lancenter Electronics, md phong cho hau hét cac linh kién dién tir théng dung, dic
biét hd trg cho ca cac MCU nhu PIC, 8051, AVR, Motorola.

Phan mém bao gom 2 chuong trinh: ISIS cho phép mé phong mach va ARES
dung dé v& mach in. Proteus la cdng cu md phong cho céc loai Vi Biéu Khién kha tét,
né hd tro cac dong VDK PIC, 8051, PIC, dsPIC, AVR, HCI11, MSP430,
ARM7/LPC2000 ... cac giao tiép 12C, SPI, CAN, USB, Ethenet,... ngdai ra con mo
phong cac mach sb, mach tuong tu mot cach hiéu qua.

Muc tiéu
- Kién thie: Trinh bay qui trinh vé va md phong mot ban thiét ké mach in trong
phan mém Proteus;

- K§ ning: V& mach in, hiéu chinh, stra 151 va sao luu ban vé thiét ké mach in
dam bao yéu cau k¥ thuat va thoi gian qui dinh;

- Niang lyc tu cha va trach nhiém: Rén luyén théi quen chuyén can; Co thai do va
dao dirc nghé nghiép dtng din, tac phong lam viéc nghiém tlc; C6 kha ning lam viéc
trong cac nhom dé thao luan va giai quyét cac van dé lién quan.

2. N§i dung chinh:
4.1. Tao linh kién méi

Trong s6 cac chuong trinh mé phong va vé mach hién nay, Proteus 1a mét phan
mém kh& manh va dugc nhiéu ngudi lva chon. Kha ning bat diém va di day cua
Proteus dugc thiét ké rat chuyén nghiép, cho phép cé thé thuc hién mot cong viéc di
day giéng nhau ma khéng phai mat nhiéu sirc chi véi cai double chudt.

Bén canh tinh ndng mé phong cac dac tinh cia mach dién nhu nhitng chuong
trinh mé phong vé mach khac, Proteus con dugc trang bi kha ning moé phong nhiéu
loai vi diéu khién. Dac diém manh nhat cua né 1a kha ning cho phép nguoi dung tao
mét linh kién méi mot cach kha dé dang. Tuy nhién trong trueong hop linh kién thyc té
néu khdng c6 sin trong thu vién, chling ta ¢ thé thuc hién tao ra cac linh kién mai
theo mach in can thiét ké, s dung Proteus dé tao va lién két linh kién giira phan mach
nguyén li Isis va mach in layout Ares.

Trinh ty thuc hién:

Budc 1: Do kich thudc chan cua linh kién.

VD: Opto PC817 cé 4 chén, khoang céch gitra 1-2: 100th(2.54mm); 1-
4:200th(7.62mm)

Budc 2: Su dung cong cu dimension trén Toolbar Edit Objests vé kich thudc nhu da
do.



C6 thé chuyén ddi gitra hé mét va inch bang phim tit "m" hoic click vao button m
trén thanh cong cu.

N+me-g8@om®

@mensinn Mode

jeor |t @ =||#>fj0% I T XL |

| 3& [DRC disabled | ||

Hinh 5.1 Str dung Dimension vé kich thudc

Budgc 3: Sir dung cac Hole Pad trén Toolbar Edit Objects. Gia sir chon kiéu "Round",
chon kich thudc Padstack va drill (VD: C-60-30), sau d6 drag va click vao cac dau miii
tén chi kich thudc da vé trude do lan luot hét 4 chan.

X ALY

.......

= 3

=~ .

SFETEnE = =22 m
= R
Enl

C-200-M3
C-250-+4
C-300-80
C-500-60
DILCC

@hRE®BOoOO
Y
o
o
=
=

™

Hinh 5.2 Sir dung Hole Pad

Budc 4: Xo6a cac miii tén chi kich thudc bang cac Double Right Click vao miii tén va
v& hinh dang cua linh kién bang céng cu 2D Graphics. C6 thé chuyén dbi ti 18 "Grid"
bang céc phim F2, F3 hoic F4 cho phi hop véi hinh va.



Budgc 5: Bat number cho cac chan bang cach right click vao chan can dat number -->
Edit properties hoic Left Click mét lan nira.

vl

Graphics Line Mode |

N

L

N#me gl @n

Layers: j
Shyle; j
RBelief: j
Het: j
Mumber:

[ Lock Position? 1] Cancel

Hinh 5.4 Tao hinh dang linh kién

Budc 6: Tao thu vién cho footfrint, chon footprint vira vé& bang céch rightclick va drag
sao cho dudng nét dut bao hét footprint, sau d6 chon Library-->Make Package.



RS LINTITLED - ARES Professional

File Cutput Wiew Edit | Library Tools  System  Help

[ = . ﬂﬁ [: @ Pick Package/Symbal. ..

A L f W) |

ﬁ Decompose

Compile ta Library. ..

Library Manager. ..

Mew Pad Skyle. ..
Mew Pad Skack. ..
Mew Trace Style. ..

Mlews Yia Style., .

Merge default skvles. ..

Hinh 5.5 Tao thu vién cho footfrint
Budéc 7: Chon cic muc hoic tao mai nhu trong hinh v& --> 4n OK. Ban c6 thé xem lai
hinh anh 3D cua footprint méi vé bang Tab "3D Visualiazation” trong Make Package.

CQI\/|ORE@BODOCXE]LL MY o

- [Meke Package i x|

{Indexing and Library S elsction: l 320 Vizualization ]

New Package Name: Save Package Ta Librany:

[PCE17 it USERPKG

Package Categary:

+
|Integrated Circuits j
N
=

Package Type:

| Surface Mount
Package Sub-categony:
|Lee ﬂ

Package Description:

Advanced Mode [Edit Manually]

Hinh 5.6 Tao thu vién cho footfrint



V& sau khi v& mach in c6 linh kién PC817 chi can vao Package Mode, bAm vao nut P,
g0 Keywords: PC817 1a duogc.

File. Dutput. Wiew  Edit - Library . Tools  Syskem  Help

IDEHE @@ @ | d8 || B Ak

X
Fewwords; E

a |PCe17 I
Match whale wWards? | |
Categary:

[&ll Categories)
Connectars

Dizcrete Components
Integrated Circuits
Mizcelaneous

Type:

[Unzpecified]
Surface Maunt
Through Hale

PROBOLXS L

Sub-categon:;

Hinh 5.7 Tim kiém linh kién vira tao

Duéi day 1a 1 s6 mach in vé bang Proteus.
Mach nguon chinh luu 6n &p 5V

OL

IN4DRDB?

Lt

-

1
2
3

%
a

22RUF 725V

220 OHMS
P 1@

BRIDGE RECTIFIER

o)
+1
i
L
@

]

Hinh 5.8 Mach in nguén 6n 4p DC 5V



1C 7805

Hinh 5.9 Mach in nguén 6n ap 15V - DC 5V

Hinh 5.10 Mach in 8051 diéu khién 8 kénh

Céch vé& mach in bang Proteus.
So dd nguyén ly.

So véi cac phan mém khac nhu Eagle, Orcad, WorchBench ... thi Proteus rét
tién loi trong cac thao tac vé mach. Tuy nhién ching ta can luu y:
1/ So dd nguyén Iy phuc vu cho mé phong khéc voi so dd dé v& mach in. Can phai
hinh dung trudc cac linh kién s& dugc bd tri trong mach vé hinh dang va kich thuéc
chén cua no.



2/ Khi l4y linh kién trong thu vién dé vé so ¢ nguyén ly, trir nhitng linh kién c6 trong
thu vién, ching ta khong can cht y dén ma s ma cha ¥ dén PCB cua linh kién. Vi duy:
Trong thu vién khong cd bong A1015 (PCB: T092), ta chi can liy loai Transistor
turong tu ¢4 PCB la TO92 vi du 2N3906.
3/ Kiém tra so d6 chan gitra A1015 va 2N3906. Khi vao Packaging Tool cua 2N3906
ban s& thdy cac chan cua nd khéac voi A1015 ban sta lai cho gidng va 4n nat Assign
Package(s) va lam theo hudéng dan.
2:::32:::;::;\-'3 [FHF] Q 1 : :

ZM3906 -

=TEXT= . . i -I" Drag Object
i ; Edit Properties Ckrl+E
ﬂK "% Delets Obiject
: c Rotate Clockwise Mum--

: O Rotate Anti-Clackwise Murn-+
] E Fotate 180 degrees

A -Mirrar Chrl+M
- i i-Mirror

FCE Preview:

g ﬁ Decompose

 {, coto child sheet ChriHC
: a Display: Model Help Zkr|+H
] '@ Display. Datashest (k|
- @ Cperating Point Info

: Show in Design Explorer
" 48 show Package Allocation

[ . 4 Make Device

EK l | Cancel I ] ] ) ; 3 ) H F'.E||:|-=:,.E||;|ir||;| Tool

Hinh 5.11 Kiém tra so db chan linh kién




i5i= Package Device

Packagingz:

[v Default package? Add Benarne
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Hinh 5.12 Gan chan linh kién

4/ Nhirng linh kién khac khong c6 PCB trong thu vién, bt budc cac ban phai tao
footprint mai.

Céach v& mach in bang Proteus. Phan 2: V& mach in

Sau khi c6 duoc so do nguyén 1y tir Isis.

Ta tién hanh v& mach in bd nguén SVDC sau ddy, trong d6 cac ban cha y hai linh kién
FUSE 1A va LED D1 minh d3 tao san footprint vi thu vién ko co. Kiém tra lai 1an cudi
va save lai.

Trinh tu thuc hién

Budc 1/ Trén thanh cong cu bam vao biéu tuong ARES hop thoai nhic can Save lai so
dd xuét hién --> OK, proteus s& ty dong lién két so d6 nguyén 1y cia ban véi ARES.

ReWS||C RAALABRREL B AE

Hinh 5.13 Chuyén tir so d6 nguyén ly sang mach in



Budc 2/ Ctra s6 ARES xuét hién, trudc tién ta cin phai v& hinh dang cta va kich thudce
ctia bo mach. Sir dung céc cong cu 2D graphic dé v&, duong bao cua bo mach ban phai
chon Layer: Board Egde (mau vang). Néu khong mach in s& chay ra khoi dudng bao
khi Autoroute.

- Top Copper
- Bottorn Copper
[ ]TopSilk

I Bt Silk:
I Top Resist
I B ottomn Resist
[ Top Mask

[ ]Bottom Mask
[ IMech

Il t1ech 2

Bl tech 3

[ ]tMech 4

B K zepout

B C'ccupancy
I Ecard Edge
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Hinh 5.14 Tao khudn bo mach thiét ké

Budc 3/ Sip xép linh kién vao board c6 hai cach Auto va manual.

+ Auto: ban nhap vao biéu tuong Auto-placer trén thanh cong cy, bén trai cira s6 Auto-
placer 1 list linh kién, ban chon All néu mudn may tu xép tat ca, bén phai 1a cac thong
s6 khoang cach giita cac linh kién. Sau khi chinh dinh xong nhan OK. Thong thuong
cach nay chi sit dung cho nhiing bo mach 16n voi ) luong linh kién nhiéu, minh
khong st dung cach nay vi may xép ko dugc nhu y mudn ctia minh.
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Hinh 5.15 Sap xép linh kién vao board

Hinh 5.16 Sap xép linh kién vao board

+Manual: Ban nhan Undo, list linh kién lai xuat hién & phan Component. C6 thé tu sip
xép bang céch chon linh kién trong Component va bé tri trong mach. Cai nay tdy theo
tham my ctia mdi ngudi. CO thé xoay linh kién bang phim +/-,
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Hinh 5.17 Sap xép linh kién vao board

Trén hinh vé s& thay rat nhiéu mii tén va dudng nbi mau vang, dé bét rdi mat ta

tat grid bang phim "G", nhap vao biéu tuong Edit Layer Color trén thanh cong cu,
trong cura Displayed Layers bé cac muc Ratsnest va Vectors di.

Budéc 4. Sau khi sap xép linh kién xong nhap vao biéu tuong Autorouter.

XaF 11 1 IE: PalEs ALl ] EI™

Autarouter]
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Hinh 5.18 Néi day tu dong



Nhip vao muc Edit Strategies trong ctra s6 Auto Router. Trong nay cac ban c6 thé
chinh layer, nét mach, khoang céch gitra cac nét, kich thudc Via.

+ Layer: Ares cho phép ban v& mach in bang nhiéu 16p.Vi 1a mach vi du don gian nén
minh chon 1 Iép. Trong cac muc pair 1->4 chi dé Top Copper con cé4c céi khac ban
chon none.
+ Nét mach: ARES phan biét dugc dau 1a nét POWER, dau 1a nét SIGNAL nho vao so
d6 nguyén ly chiing ta da v&. Chon Strategy 12 POWER, phan Trace style c6 cac co tir
T8 - T500, minh chon T40. Twong tu dbi voi SIGNAL.

+ Khoang céch gitra cac nét chinh dinh & myc Design Rules. Ban c6 thé tang giam tly
theo chirc nang cua mach néu yéu cau vé chéng nhiéu trén board cao.

Edit Strategies . 2| x|
Strategy: I FOwWER j k. Cancel
Ericirity: |‘| Yias: T actics: Corner
Trace Style: |T4EI j < Normal < Power [ Optimize?

_ < Top Blind < Bus [ Diagonal?
ViaStyle: |DEFAULT = £~ Bottom Blind || <~ Signal
Meck Style: I[N are] j < Buried
. Deszign
Pair 1 [Hoz); I- Top Copper j
Pad - Pad Clearance: 10th
[Wert): I- Battom Copper j - I E
. Fad - Trace Clearance: |1 (Oth E
Pair 2 [Hoz]:
Trace - Trace Clearance: I'I Oth E
[ ert]:
Pair 3 [Hoz] Graphics Clearance: I'I Bth E
Edge/Slot Clearance: |1 Btk E
[ ert]:
Pair 4 [Haoz): Apply Defaults Copy Tao &l
[ ert]: _
Fiatzrest Colour, |8 Hidden? |

Hinh 5.19 Cai dat kich c& day

Nhan OK va chd may Auto Route cho ban. Sau khi xong néu thay khong phu
hop ta c6 thé Undo va chinh dinh lai
Budéc 5. Sau khi may Route xong, s& c6 thdng b&o phan tram cac nét da vé trong mach,
néu 100% thi hoan thanh. Nhap vao biéu twong Conectivity Rules cheker dé kiém tra
nhitng nét con thiéu va ta phai tu vé lay tiy thudc vao mach.
Budc 6. Sau khi hoan tat phan mach con lai 1a cac chd thich trén mach, ta c6 thé su
dung cac cong cu 2D Graphic dé v& bd sung néu can thiét.



Hinh 5.20 Mach in sau khi di day hoan thanh

Bai tap

1. Cho so d6 mach diéu khién hong ngoai nhu sau:

READ

e
P

GND
SHD

SOURCE

R1

TN4148

Biét:

R1 3.3K 1/4W; R2 10K 1/4W; R3 100K 1/4W;
R4 10K 1/4W; RS 100K 1/4W; R6 220 1/4W

3.3K

TSOP1TIEEEM0

N ou
GHND

1Z1
TELDS

LED

o

Hinh 5.21 Bai tap 1
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D1 1N4148

D2 LED 3mm

C1 4.7uF/16V Electrolytic

Q1 BC548

Q2 BC558

IC1 78L05

IC2 TSOP 1736/38/40 (may work withSiemens SFH506xx receivers also)
E1 CR2032 3V battery + PCB base
Chan cidm Jum nbi ra cap 3 soi

V& mach in theo huéng dan:

TS
o
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¥

TEOP 173EMT381 740

if

a) TOP b) Miror

c) Board mach sau khi hoan thién

Hinh 5.22 Huéng dan bai tap 1
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