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TUYEN BO BAN QUYEN

Tai liéu nay thudc loai sach gido trinh nén cac ngudn thoéng tin ¢ thé duoc
phép dung nguyén ban hoic trich ding cho cic muc dich vé dao tao va tham
khao.

Moi muc dich khac mang tinh 1&€ch lac hodc str dung véi muc dich kinh doanh

thiéu lanh manh s€ bi nghiém cam.



LOI GIOI THIEU

Ky thuit s6 dong vai trdo rit quan trong trong tit cd cdc thi€t bi dién t hién dai,
dién hinh 12 #ng dung rong rdi clia mdy vi tinh trong moi linh vuc, ma nén ting hoat
dong ctia né 1a cdc vi mach s6.

Gido trinh Ky thuit s& bién soan cho hé Cao ding, nganh Cong nghé k¥ thuit
dién - dién t¥ gdm 6 chuong:

CHUGNG I. HE THONG SO VA MA: trinh bay khdi niém cdc hé thong s& va
cdc mi thudng diing, phuong phdp chuyén d6i giita cdc hé thdng s6 va ma.

CHUONG II. PAI SO BOOLE VA CAC CONG LOGIC: trinh bay khdi niém vé
dai s boole, cdc phép tinh co ban, cdc cong logic va ham logic, phuong phdp rit gon
ham logic theo phuong phép dai s6 va phuong phdp Karnaugh.

CHUONG III. FLIP FLOP VA MACH DEM: trinh bay khdi niém vé cdc Flip
flop, phuong phap chuyén ddi giita cdc Flip Flop va thi€t k&€ cdc mach d€m dung Flip
flop va IC7490.

CHUONG IV. CAC LOAI VI MACH KHAC: gi6i thiéu vé b chuyén ddi ADC,
DAC, bd nhé, cdc dic di€m ctia ho vi mach TTL, CMOS va céch giao tiép giita chiing.

O cudi mdi chuong dé c6 cu hdi va bai tap gip ciing ¢§ 1y thuy&t va ¢ng dung
thuc tién.

Tai liéu c6 thé ding d€ tham khdo cho cdc hé Trung cip, Cao ding, nganh dién —
dién t& n6i chung.

Mong dugc sy déng gép ¥ ki€n qui bdu cia doc gid d€ gido trinh ngdy cang
phong phid va hoan thi€n hon.

Tp. HCM, thang 9 ndm 2010
Ngudi soan
Ngd Thanh Nhan
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CHUONG TRINH MON HOQC
Tén mén hoc: KY THUAT SO
Ma mon hoc: MH12
Thoi gian thue hién mén hoc: 75 gio; (Ly thuyét: 15 gid; Thi nghiém, thao luan, bai tap:
55 gio; Kiém tra: 5 gio)
I. Vi tri, tinh chét ciia mén hoc:
- Vj tri: Mén hoc dugce bd tri hoc sau mon Dién tir co ban.
- Tinh chat: La mén hoc ky thuat co s¢, thudc cac mon hoc bit budc trong
chuong trinh dao tao.
I1. Muc tiéu mon hogc:
- V& kién thtrc: Trinh bay duogc cac van dé vé hé théng sb va ma, dai s6 Boole va cac
céng logic co ban, Flip Flop va Mach dém, cac ho vi mach khac, ung dung cac mach )
trong thyc tién.
-Vé k¥ nang: Phan tich, tinh toan, lya chon thiét bi, lép rap va van hanh cac mach s6 co
ban.
-Vé nang lyc ty cha va trach nhiém:
+ Nhan thtrc dugc y nghia, gia tri khoa hoc cia mén hoc.
+ Rén duoc tinh can than, phuong phap hoc tu duy, phét huy tinh tich cuc, chi dong
va sang tao trong hoc tap.
III. N§i dung mén hoc:
1. Noi dung tong quat va phan bo thoi gian:

Thoi gian (gio)
So . i Thuc hanh, thi 2
TT Tén chwong, myc Tong s6 Ly P nghiém thio Kiem
thuyét > A tra
luin, bai tap
1 | Phan A. Ly thuyét
CHUONG I. HE THONG SO 2 2 0 0
VA MA
1. Cac khai niém co ban
2. Cac hé thong s6 dém va ma
2 | CHUONG II. PAI SO 5 5 0 0
BOOLE VA CAC CONG
LOGIC CO BAN

1. Pai cuong vé dai s6 Boole
2. Cac cong logic co ban

3. Cac phuong phap biéu dién
ham logic

4. Téi thiéu hoa ham logic
bang bién ddi dai s6

5. Téi thiéu hoa ham logic
bang phuong phap Karnaugh
6. Thiét ké mach logic

3 | CHUONG III: FLIP FLOP 6 6 0 0




VA MACH BEM

1. Céc loai Flip Flop

2. Chuyén doi giira cac Flip
Flop

3. Mach dém

4 | CHUONG IV: CAC LOAI VI
MACH KHAC

1. Mach giai ma — ma hoa

2. Bo chuyén doi ADC va
DAC

3. B nhG

4. Ho vi mach TTL va CMOS

Phan B. Thyc hanh

5 | Bai 1: Mach tao xung

6 | Bai2: Cong logic

7 | Bai 3: Mach gidi ma — ma hoa
Bai 4: Flip Flop — Thanh ghi
8 | Bai 5: Mach dém nhij phan

9 | dung Flip Flop

Bai 6: Mach dém dung IC
10 | dém

Bai 7: Chuyén d6i ADC va
11 | DAC

10

10
10

10

10

10

10
10

10

Cong

75

15

55

2. Noi dung chi tiét:
Phin A. Ly thuyét
Chuwong I: H¢ thong s6 va ma
1. Muyc tiéu chuong:

- Trinh bay duoc cac hé thong sé va ma thuong ding trong k¥

thudt so va cac ing dung cua no

- Tinh toan cac h¢ thong so va chuyén doi gitra chung

- Rén duoc tinh can than, phuong phap hoc tur duy, phat huy tinh
tich cuc, chi dong va sang tao trong hoc tép

2. N¢i dung chuong:

2.1. Cac khai niém co ban
2.1.1. Tin hi€u tuong tu
2.1.2. Tin hiéu s6

2.2. Cac hé thong s6 dém va ma
2.2.1. H¢ thap phan
2.2.2. H¢ nhi phan
2.2.3. H¢ bat phan
2.2.4. H¢ thép lyc phan

Thoi gian: 02 gio



2.2.5. Cacma
Chuwong I1: Pai s6 Boole va cac cong logic co ban
1. Muc tiéu chuong:
- Trinh bay duoc cac phép toan ctia dai s6 Boole va cac cong logic
co ban
- Thiét ké dugc cac mach logic va tb1 thiéu hoa
- Rén duoc tinh can than, phuong phap hoc tur duy, phat huy tinh
tich cuc, chu dong va sang tao trong hoc tap
2. No6i dung chuong:
2.1. Pai cuong vé dai s6 Boole
2.1. Cac phép toan dai s6 Boole
2.2. Pinh luat DeMorgan
2.2. Cac cong logic co ban
2.2.1.NOT
2.2.2. OR/NOR
2.2.3. AND/NAND
2.2.4. XOR/XNOR
2.3. Cac phuong phéap biéu dién ham logic
2.3.1. Ham Ysp
2.3.2. Ham Yps
2.4. Téi thiéu hoa ham logic bang bién d6i dai s6
2.5. T4i thiéu hoa ham logic bang phuong phap Karnaugh
2.6. Thiét ké mach logic
2.6.1. Cac budc thiét ké mach logic
2.6.2. Cac vidu
Chuwong III: Flip Flop va mach dém
1. Muc tiéu chuong:
- Trinh bay duoc céc loai Flip Flop va phuong phép chuyén d6i
- Thiét ké cac loai mach dém nhi phan khong dong bo, dong bo va
mach dém dung IC
- Rén duoc tinh can than, phuong phap hoc tur duy, phét huy tinh
tich cuc, chu dong va sang tao trong hoc tap
2. No6i dung chuong:
2.1. Cac loai Flip Flop
2.1.1. RSFF
2.1.2. JKFF
2.1.3. DFF
2.1.4. TFF
2.2. Chuyén dbi gitra cac Flip Flop
2.2.1. Phuong phap chuyén doi
2.2.2.Cacvidu
2.3. Mach d&ém
2.3.1. Mach dém nhi phan khong dong bo
2.3.2. Mach dém nhi phan déng bo

Thoi gian: 05 gio

Thoi gian: 0,5 gio

Thoi gian: 01 gio

Thoi gian: 0,5 gio

Thoi gian: 0,5 gio
Thoi gian: 0,5 gio
Thoi gian: 02 gio

Thoi gian: 06 gio

Thoi gian: 01 gio

Thoi gian: 01 gio

Thoi gian: 04 gio



2.3.3. Mach dém dung IC7490
2.3.4. Mach dém Johnson
Chuwong IV: Cac loai vi mach khac
1. Muc tiéu chuong:
- Trinh bay dugc cac loai mach giai ma — ma hoa, b chuyén dbi
ADC va DAC, b nh¢, TTL va CMOS;
- Thiét ké dugc cac loai mach giai ma — ma hoa, b chuyén doi
ADC va DAC, bf nhd, giao tiép TTL va CMOS;
- Rén duoc tinh can than, phuong phap hoc tu duy, phat huy tinh
tich cuc, chu dong va sang tao trong hoc tap
2. No6i dung chuong:
2.1. Mach gidi ma — ma hoa
2.1.1. Mach giai ma
2.1.2. Mach ma hoa
2.2. B6 chuyén d6i ADC va DAC
2.2.1. Bo chuyén d6i ADC
2.2.2. B chuyén d6i DAC
2.3. Bo nh¢
2.3.1. Cac khai niém
2.3.2. Hoat dong cua bd nho
2.4. Ho vi mach TTL va CMOS
2.4.1. Ho vi mach TTL
2.4.2. Ho vi mach CMOS
2.4.3. Giao tiép gitra TTL va CMOS
Phan B. Thuc hanh
Bai 1: Mach tao xung
1. Muc tiéu bai:
- Trinh bay dugc nguyén 1y hoat ddng cac mach tao xung co ban
- Thiét ké va lap rap duoc cac mach tao xung co ban
- Rén duoc tinh can than, phuong phap hoc tur duy, phat huy tinh
tich cuc, chu dong va sang tao trong hoc tap nghé
2. Noi dung bai:
2.1. Mach tao xung dung BJT
2.2. Mach tao xung dung IC555
2.3. Mach tao xung dung OPAMP
Bai 2: Cong logic
1. Muc tiéu bai:
- Trinh bay duoc nguyén 1y hoat dong cac mach cong logic co ban
- Thiét ké va lap rap dugc cac mach cong logic co ban
- Rén dugc tinh can than, phuong phéap hoc tu duy, phat huy tinh
tich cuc, chu dong va sang tao trong hoc tap
2. Noi dung bai:
2.1. Céng NOT
2.2. Cong OR, NOR

Thoi gian: 02 gid

Thoi gian: 0,5 gio

Thoi gian: 0,5 gio

Thoi gian: 0,5 gio

Thoi gian: 0,5 gio

Thoi gian: 05 gio

Thoi gian: 05 gio



2.3. Cong AND, NAND

2.4. Cong XOR, XNOR
Bai 3: Mach gidi ma — ma héa
1. Muc tiéu bai:

- Trinh bay dugc nguyén 1y hoat ddng cac mach giai ma, ma hoa

co ban

- Thiét ke va lap rap dugc cac mach giai ma, ma hoa co ban

- Rén dugc tinh can than, phuong phéap hoc tu duy, phat huy tinh

tich cuc, chu dong va sang tao trong hoc tap
2. Noi dung bai:
2.1. Mach giai ma
2.2. Mach ma hoéa
Bai 4: Flip Flop — Thanh ghi
1. Muc tiéu bai:

- Trinh bay dugc nguyén 1y hoat dong cac mach Flip Flop, thanh

ghi co ban

- Thiét ké va lap rap dugc cac mach Flip Flop, thanh ghi co ban
- Rén duoc tinh can than, phuong phap hoc tur duy, phat huy tinh

tich cuc, chu dong va sang tao trong hoc tap
2. Noi dung bai:
2.1. Mach Flip Flop
2.2. Mach thanh ghi
Bai 5: Mach dém nhi phan dung Flip Flop
1. Muc tiéu bai:
- Trinh bay duoc nguyén 1y hoat dong cac mach dém nhi phan
dung Flip Flop

- Thiét ké va lap rap duoc cac mach dém nhi phan dung Flip Flop
- Rén dugc tinh can than, phuong phéap hoc tu duy, phat huy tinh

tich cuc, chu dong va sang tao trong hoc tap
2. Noi dung bai:
2.1. Mach dém nhi phan khong dong bo
2.2. Mach dém nhi phéan déng bo
Bai 6: Mach dém ang IC dém
1. Muc tiéu bai:

- Trinh bay duoc nguyén 1y hoat dong cac mach dém dung IC dém

co ban

- Thiét ké va lap rap duoc cac mach dém ding IC dém co ban

- Rén duoc tinh can than, phuong phap hoc tur duy, phat huy tinh

tich cuc, chu dong va sang tao trong hoc tap
2. N¢i dung bai:
2.1. Mach dém dung IC 7490
2.2. Mach dém dung IC khac
Bai 7: Chuyén ddi ADC va DAC
1. Muc tiéu bai:

Thoi gian: 10 gio

Thoi gian: 05 gio
Thoi gian: 05 gio
Thoi gian: 10 gio

Thoi gian: 05 gio
Thoi gian: 05 gio
Thoi gian: 10 gio

Thoi gian: 05 gio
Thoi gian: 05 gio
Thoi gian: 10 gio

Thoi gian: 05 gio
Thoi gian: 05 gio
Thoi gian: 10 gio



- Trinh bay duoc nguyén 1y hoat dong cac mach chuyén d6i ADC
va DAC co ban
- Thiét ké va lap rap duoc cac mach chuyén d6i ADC va DAC co
ban
- Rén duoc tinh can than, phuong phap hoc tu duy, phat huy tinh
tich cuc, chu dong va sang tao trong hoc tap
2. Noi dung bai:
2.1. Mach mach chuyén ddi ADC
2.2. Mach mach chuyén d6i DAC Thoi gian: 2,5 gio
Kiém tra Thoi gian: 2,5 gio
Thoi gian: 05 gio
IV. Piéu kién thye hién mén hoc:
1. Phong hoc chuyén moén hda/nha xudng: Xudng thuc hanh dién tu.
2. Trang thiét bi may moc: May tinh, Projector hoac tivi, dao dong ky, VOM, mo6 hinh
thuc tap ky thuat sb, testboard, bang viét.
3. Hoc li¢u, dung cy, nguyén vét li¢u: Linh kién $6.
4. Cac diéu kién khac: Phan mém mo phong chuyén dung.
V. Noi dung va phwong phap, danh gia:
1. N6i dung danh gia:
Danh gia thong qua bai kiém tra thuong xuyén, dinh ky, kiém tra két thuc mén hoc
sinh vién can dat cac yéu cau sau:
- Tinh toan, thiét ké cac mach sb co ban.
- Lép rap va van hanh cac mach sb hoat dong chinh xdac, thanh thao.
- Chép hanh ndi qui, qui ché ciia nha truong.
- Chuén bi day du tai liéu hoc tap.
- Chuan bi dﬁy dt ndi dung tu hoc, tu nghién ctru.
- Tham gia ddy du thoi luong cia mén hoc, tich cyc trong gid hoc.
2. Phuong phap danh gié:
Céc kién thtrc va k¥ ning trén dugc danh gia qua cac diém tu nghién ctru, y thie hoc
tap mon hoc, kiém tra thuong xuyén, kiém tra dinh ky va kiém tra két thac mon hoc:
- Piém mén hoc bao gdm diém trung binh cac diém kiém tra: tu nghién ciru, kiém tra
thuong xuyén, kiém tra dinh ky c6 trong s6 0,4 va diém thi két thac mén hoc co trong sb
0,6. Hinh thirc, thoi gian kiém tra két thuc mén hoc: thi viét (60 phut — 90 phut) hodc
thi thuc hanh (30 phit — 45 phat). Hinh thirc, thoi gian kiém tra cu thé s& dugc thong
bao vao dau mdi hoc ky.
- Piém trung binh cac diém kiém tra 13 trung binh cong ctia cac diém kiém tra thuong
xuyén, diém kiém tra dinh ky va ty nghién ctru theo hé s6 cua timg loai diém. Trong d6
diém kiém tra thuong xuyén, diém ty nghién ctru dugc tinh hé sb 1, diém kiém tra dinh
ky duoc tinh hé 6 2.
VI. Huéng din thue hién mén hoc:
1. Pham vi 4p dung mén hoc: Chuong trinh mén hoc duoc sir dung dé giang day trinh
d6 cao dang.
2. Huéng dan mot s6 diém chinh vé phuong phap giang day mon hoc:



- P6i v6i giang vién:
+ Trude khi giang day, giang vién can chuan bi day du diéu kién giang day 1y
thuyét va thiét bi thuc hanh, hd so bai giang, phuong tién hd trg, chu trong sir
dung cac phuong phap tich cyc hda nguoi hoc.
+ Huéng dan sinh vién phuwong phap hoc tap, tu hoc, tu nghién ctu, tu rén
luyén tay nghé.

- Déi véi sinh vién:
+ Tham dy it nhat 70% thoi gian hoc 1y thuyét va day du cac bai hoc tich hop,
bai hoc thyc hanh, thuc tap va cac yéu cau cua mén hoc duoc quy dinh trong
chuong trinh mén hoc.
+ Chuén bi noi dung thdo ludn nhom, ndi dung ty hoc tu nghién curu khi toi
16p.
+ Xay dung ké hoach tu hoc, tu nghién ctru cho ca nhan.

3. Nhiing trong tdm can cha y: Tinh toan céc hé thong sd, chirc ning cia cac cong logic,

thiét ké mach logic, chirc ning cta cac flipflop, thiét ké cac mach dém.

4. Tai liéu tham khao:

[1]. Ky thudt s6, Truong CDKT-KT Vinatex TPHCM (LHNB).

[2]. Thuc tép K¥ thudt s6, Truong CDKT-KT Vinatex TPHCM (LHNB).

[3]. Nguyén Thiy Van, K Thudt S6, NXBKH va KT 1997.

[4]. Nguyén Viét Nguyén, Gido trinh Ky Thudt S6, NXBGD 2002.
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Gido trinh: K3 Thudt S6

LOINOI PAU

K§ thuit s6 déng vai trd rat quan trong trong tit cd cdc thiét bi dién t hién dai, dién
hinh 13 &ng dung rong rdi cia mdy vi tinh trong moi linh vic, ma nén tdng hoat dong cia
n6 1a cdc vi mach so.

Gido trinh K§ thuit s6 bién soan cho hé Cao ding, nganh Cong nghé ky thuat dién -
dién tir gdm 6 chuong:

CHUGNG 1. HE THONG SO VA MA: trinh bay khdi niém cdc hé théng s& va cdc
mi thudng diing, phuong phdp chuyén ddi giita cdc hé thong s6 va ma.

CHUONG II. PAI SO BOOLE VA CAC CONG LOGIC: trinh bay khdi niém vé dai
s6 boole, ciac phép tinh co ban, cdc cdng logic va ham logic, phuong phdp rit gon ham
logic theo phuong phdp dai s6 va phuong phdp Karnaugh.

CHUONG III. FLIP FLOP VA MACH PEM: trinh bay khdi niém vé céc Flip flop,
phuong phap chuyén ddi giita cdc Flip Flop va thi€t k€ cic mach d€m dung Flip flop va
IC7490.

CHUGONG IV. CAC LOAI VI MACH KHAC: gi6i thiéu vé by chuyén ddi ADC,
DAC, bd nhd, cdc dic diém cta ho vi mach TTL, CMOS va cich giao ti€p giita chiing.

O cudi mdi chuong dé c6 cau hdi va bai tap gidp cling ¢6 1y thuyét va tng dung thuc
tién.

Tai liéu c6 thé dung d€ tham khdo cho cdc hé Trung cdp, Cao ding, nganh dién —
dién t& néi chung.

Mong dudc sy déng gép y ki€n qui bau ctia doc gid d€ gido trinh ngay cang phong
phtd va hoan thién hon.

Tp. HCM, thdng 9 ndm 2010
Ngudi soan
Ng6 Thanh Nhan

Trang 2



Gido trinh K3 Thudt S6

CHUONG 1. HE THONG SO VA MA
I. CAC KHAI NIEM CO BAN
1. Tuong ty (Analog):

La dai lugng bi€n ddi lién tuc theo thdi gian, vi du nhu: Am thanh, nhiét do...

Dic tinh quan trong ctia né 1a c6 thé thay d6i gid tri trong mdt khodng lién tuc nao
dé, vi du nhu: téc dd clia xe c6 thé dat mot gid tri nao d6 trong khodng tir 0 d&€n 150 km/h,
hay ngd ra clia mot micro c¢é thé dat mot gid tri ndo d6 tir 0 d&€n 10mV... Do d6, tuong tu
diing @€ mo t3 thé gidi thuc.

2. S6 (Digital):

La dai lugng bi€n ddi gidn doan theo thdi gian, dugc dic trung bdi hai mic logic 0
(mtc thap, False) va 1 (mic cao, True). Ta s& nghién cttu k§ & cdc phan sau. Hé thong s6
c6 vu di€m 1a dé xi 1y, thi€t k&, chinh x4dc hon do chi ¢6 hai gid tri 0 va 1, c6 kha ning luu
trit, 1p trinh, tinh tich hgp cao... nhung hé thdng s6 khong thé giao ti€p dudc vé6i the gidi
thyc, do d6 ta phai sit dung hé thong chuyén ddi qua lai gita sd va tuong ty (ADC, DAC).

Vi du sau md ta so dd khdi cia mot hé thdng xi 1y nhiét do:

HMhist Thist Trong o e S sang Bidu Mhigt
ddvao —=  bi = sangsd  [— I¥ —* wongor = khifn [—= dom
[Analog) do [ADD) s [Dal) [Analog)

IL. BIEU DIEN SO TRONG CA C HEE THONG PEM
1. Khdi niém cd ban
a. Hé thong dém
LA t6 hdp cdc quy tic goi va bi€u dién cdc con s& c6 gid tri x4dc dinh
b. Chit s&
La nhitng ky hiéu ding d€ bi€u dién mot con s6
c. Phan loai hé théng dém
GOm 2 loai 12 hé thdng d€m theo vi tri va hé thdng d€m khong theo vi tri
+ Hé thong d€m theo vi tri 12 hé thdng ma trong d6 gid tri vé mit s§ lugng clia mdi
chit s6 phu thudc vira vi tri clia chit s6 d6 nim trong con s&
Vi du: trong hé d€m thap phan: s6 1278 c6 s6 8 chi 8 don vi
s0 1827 ¢6 s6 8 chi 8.102 don vi
Nhu vy tuy vao vi tri khac nhau trong con s6 ma chif s6 bi€u dién gid tri khac nhau.
+ Hé thdng d€m khong theo vi tri 13 hé thdng ma gid tri vé mit s6 lugng clia mdi
chit s6 khong phu thudc vao vi tri cda chit s6 dé nim trong con sd.

Vi du: trong hé d€m La mi trong cdc con sd IX, XX hay XXXIX déu c6 X dé biéu
dién gid tri 10 trong hé thip phadn ma khong phu thudc vao vi tri cia né trong con sd.
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Nhan xét: hé thong d€m khong theo vi tri cdng kénh khi biéu dién gid tri 16n do dé it
st dung. Do vay, khi néi t6i hé thong d€m ngudi ta hiéu d6 1a hé thong d€m theo vi tri va
goi tit 1a hé d€m.

2. Cac hé dém thong dung
Né&u mot hé d€m c6 cd s 1a N thi mot con s6 bat ky trong hé d€m d6 sé& c6 gid tri
trong hé thap phan thong thudng nhu sau:
A=a, N""'+a, , N7 +..+a.N +a, N°
Trong d6 ax 1a cdc chit s6 1ap thanh cons6 (k =0, 1..n-1) va 0 < ax < N-1
Sau day 12 mot s6 hé d€m thong dung:
a. Hé¢ dém muoi (thdp phan - decimal):

Cé6 co sé 1a 10, cdc chif s6 trong hé d€mnay1a: 0,1,2,3,4,5,6,7,8 va 9.

Vi du: con s6 1278 = 1.10° + 2.10? + 7.10" + 8.10° bi€u dién mdt nghin hai trim bay
mudi tim don vi theo nghia thong thudng
b. Hé dém hai (nhj phén - binary):

C6 cd s6 1 2, cdc chif s6 trong hé d€m nay 1a 0 va 1

Vi du: 1011 trong hé nhi phan sé biéu dién gid tri =1.23+022+12'+12°=11
trong hé dém 10.

+ Hé dém muoi sau (thdp luc phdn — hexa decimal):

C6 co sd 1a 16 véi cac chirso: 0, 1,2,3,4,5,6,7,8,9,A,B,C,D,EvaF

Vi du: 8E trong hé d€m hexa sé& bi€u dién gid tri = 8.16' + 14.16° = 142 trong hé
dém 10.

+ Hé dém tdm (bdt phan — octal):
Cécdsdla8vdicacchirs60,1,2,3,4,5,6va7
Vi du: S6 12 trong hé octal bi€u dién gid tri = 1.8' + 2.8° = 10 trong hé d€m 10

Bé4ng d6i chi€u 16 con s& dau tién trong cdc hé d&€m trén

Hé 10 | He 2 | Heé 16 | He 8 7_joit| 7 7
8 |1000| 8 10

0 10000 O 0 9 |1001| 9 1
110001 1 ! 10 |1010] A | 12

2 |o0l0] 2 2 11 |1011] B 13

3 ool 3 3 12 |1100]| cC 14

4 10100 4 4 13 | 1101 D 15

5 Jolol| 5 S 14 |1110] E 16

6 |O0lI0] 6 6 15 |1111]| F 17
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3. Bi€u dién so trong cdc hé d€m

Mot s& trong hé 10 dugc bi€u dién vé6i cdc thanh phan: dau ( + hoic - ), phan
nguyén, ddu phay (,) va phin 1&

Khi cdc con s& dugc xit 1y bdi cdc mach s6 thi cdc con s& ndy phadi dugc bi€u dién
duéi dang hé 2 hodc dang mi ndo d6 tao thanh tif cdc s& hé 2 (nhu ma BCD, ma Gray ...).
Do viy, cdc con s6 c6 thé bi€u dién theo so dd sau:

Danglé <—— Hé¢ 2

D&u phiy ﬁnh<
Dang nguyén—> Hé BCD

Con sd’ ) Dang 1é Heé 2

Dau phiy dong —> Co s6 10

16 Dang nguyén > Hé BCD

+ Ddu phdy tinh:

Dang nguyén: diu phay ludn & sau chit s§ cudi bén phai. vi du: “1001,”

Dang 1&: ddu phdy ludn & trudc chit s6 ddu bén trai. vi du: “,1001”

+ Ddu phdy dong:

Chuyén s6 thanh dang chudn hod ding lu§ thira

Vi du: 12,78 chuyén thanh (,1278).10?

+ Ddu : quy uGc 18y gid tri 1 chi ddu Am va gi4 tri O chi d&u duong

Vi du: 1 0101 trong hé 2 chi s6 -5 trong hé d€m 10

0 1001 trong hé 2 chi s6 +9 trong hé d€m 10

Tuy nhién, ngudi ta cling con thudng st dung s6 bu d€ biéu dién s6 Am nhu sau:

+ 86 bit 1: diung s6 1 d€ bi€u dién dau Am va phan gi4 tri thuc hién phép 14y phan
bl cho moi chit s& (chuyén 1 thanh 0 va 0 thanh 1 cho moi chif s8)

Vidu:so bl 1 ctia-01011a 11010

+ S6"bi 2: ding 1 d€ bi€u dién ddu Am con phan gid tri d6i ra s& bu 1 sau d6 cong
thém 1 vao hang don vi

Vidu:s6 bl 2cta-01011a1 1011

+ 86 b 9: dung 1 d€ biéu dién ddu Am con phan gia tri trd thinh mdt sd sao cho
téng ctia s6 mdi va sd cii § mdi hang biing 9

Vi du: s6 bl 9 ciia - 0011 0100 0010 (biing -342 theo hé mudi)

12101100101 0111 (bdng -657 theo hé mudi)
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+ S6'bi 10: 14y s6 bu 9 cong thém 1 don vi
Vi du: s6 bl 9 ctia - 0011 0100 0010
1a 10110 0101 1000 (bing -658 theo hé mudi)

IIL. HE PEM HAI (NHI PHAN)
1. Cac phép tinh s6 hoc trong hé dém 2
a. Phép cong:

0+0 0
1+0 1
0+1 1

1+1 | 10(0nhé 1)

b. Phép tru:

0-0 0
1-0 1
I1+1 0
10-1 1
c. Phép nhdn:
0.0 0
1.0 0
0.1 0
1.1 1

d. Phép chia:
Thyc hién nhu v6i hé thap phan
2. Chuyén d6i giita hé 2 va hé 10
a. Chuyén doi tic hé 2 sang hé 10
Mot con s trong hé 2 ¢6 gid tri trong hé 10 la:
A=a, 2" +a, ,2" +..+a,2" +a,.2°
trong d6 ax =0hodc 1 (v6ik=0,1,2,..n-1)
Vi du: chuyén d8i con s§ 1001 trong hé 2 sang hé 10 nhu sau:
A=123+022+02'+1.2°=9

b. Chuyén doi s6 tic hé 10 sang hé 2
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+ Chuyén phan nguyén: Chia lién ti€p cho 2 d&n khi k&t qué 1a 0 va 14y phan du theo
thit tw ngugc lai ta dudc s6 hé 2
Vi du: chuyén ddi s6 17 hé mudi sang hé hai nhu sau :

Phin nguyén chiacho2 | 9 | 4 [ 2 | 1|0 18 (hé 10)
S6 du O[1]0]0]|1 10010 (S6 hé 2)

+ Chuyén d6i phan 1& theo nguyén tic nhan 2 trir 1 nhu sau:

Dit s8 10 (phdn 18) & tn cuing bén trdi. Nhin s6 hé mudi nay vé6i 2, néu tich s6 16n
hon 1 thi 14y tich s& trir di 1, ddng thdi ghi 1 xuéng hang dudi (hang dit hé s6 can tim),
néu tich s6 nhdé hon 1 dit 0 xudng hang dudi, ghi sang cot 2 va ti€p tuc t6i khi hiéu sd
bing 0 hoic dat s6 1& theo yéu ciu
Vi du: chuyén d6i s6 0,525 hé mudi sang hé hai. Ap dung quy tc trén ta c6:

Hé 10 0,525x2=1,05 0,05x2=0,1|0,1x2=02 | 02x2=04
0,525 1,05-1=0,05

Heé 2 1 0 0 0

Viy sd hé 2 thu dugc 1a 0,1000
Tur 2 k&t qua trén ta tim dugce sd hé 2 tuong ng véi sd hé 10 bing cdch gop phan
nguyén va phin 1& véi nhau:

Vi du:
S& hé 10 S6 hé 2
18 10010
0,525 0,1000
18,525 10010,1000

IV. MA HOA HE SO 10
1. Khédi niém vé ma hod hé so

DPé€ thuc hién viéc chuyén ddi cdc con sd giita 2 hé thdng d€m 2 va 10 ngudi ta sit
dung phuong phdp biéu dién 2 — 10. Phuong phap nay goi 14 md hod cdc con sé trong hé
dém 10 béing cdc nhém md hé 2 (BCD — Binary Coded Decimal).

Céc chit sd trong hé 10 gdbm cdc s6 tir 0 t6i 9 do d6 s& dugc bi€u dién bing cdc hé s&
hai c6 4 chit s6. Nghia 1a thuc hién chuyén ddi mot s6 hé 2 sang hé 10 ta phdi thuc hién
chuyén ddi v6in =4

A=a, 2" +a, ,2"" +..+a, 2" +a,.2°

A=8a;+4a, +2a, +1a,
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Trong d6, 8-4-2-1 goi 1a trong s6 va ma c6 quy ludt trén goi 1a md BCD ¢6 trong s&
tu nhién hay ma BCD 8421
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