TRUGONG DPAI HOC SU PHAM KY THUAT TP.HCM
KHOA: BIEN TU
BO MON: CO SO KY THUAT DIEN TU

Biéu mau 3a

Tén hoc phin: KY THUAT DPIEN TU M3 hoc phan:1162010
S6 PVHT:3
Trinh d¢ dao tao:Pai hoc
A - NGAN HANG CAU HOI KIEM TRA PANH GIA KIEU TU LUAN.
Chuwong 1: DIODE VA MACH UNG DUNG
1. Cdc_ngi dung kién thikc toi thiéu ma sinh vién phdi nidm viing sau khi hoc xong chirong 1
i

= PIV :dién dp phan cuyc ngugc.
= Ip .dong dién qua Diode.

* V., Vp: dién 4p ngudng din clia Diode.

LI : dong dién béo hoa.

= V¢ : dién dp nhiét.

=7 : hing s6 phu thudc vao vt liéu. 1<n<2

= T :nhiétdd kelvin Ty = T, +273

" q :diéntichq=1,6x10719C

= k : hd ng s6 Boltzman. k = 1,38 x 107 J/’K
1.2

1.3
Bai toan 1: Cho ngd vao Vi, xdc dinh va vé dang séng ngd ra V,
Bai todn 2: Cho mach 6n p ding zener, cho ngd vio, tim ngd ra.
Bai todn 3: Cho mach 6n p ding zener, cho ngd ra, tim ngd vao.
Bai toan 4: Tim Ip, V., , x4c dinh cong logic
2. Cdic muc tiéu kiém tra ddnh gid va dang cdu héi kiém tra ddnh gid goi ¥ chuong 1

Muyc tiéu kiém tra danh gia Noi dung

Mirc dd Nho Cic kién thirc can nhé :
Phuong trinh cua diode

Trang 1
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Ngudng dan cua diode Si va Ge, dién 4p PIV cua diode trong cic
mach chinh luu.

Murc d6 Hiéu dugc céc kién
thirc da hoc

Céac thong sb gi¢i han ctia diode

Hiéu dugc hoat dong ctia cdc mach chinh Iuu ban ki, toan ki, cong
thirc tinh di€n 4p ra trung binh, dong dién ra trung binh trén tai

Céc loai diode khac

Kha nang véan dung céac kien
thirc da hoc

Céc kién thirc ma sinh vién phai biét van dung :

Xac dinh dugc trong timg bai toan cu thé ngudng dan ctia diode

Kha nang tong hop:

Bai toan 1: Cho ngd vao Vi, xdc dinh va vé dang séng ngod ra V,
Bai to4n 2: Cho mach 6n 4p diing zener, cho ngd vao, tim ngo ra.
Bai to4n 3: Cho mach 6n 4p diing zener, cho ngd ra, tim ngd vio.

Bai toan 4: Tim I, V,,, xac dinh cong logic

3. Ngén hang cau héi va ddp dn chi tiét chuong 1

tt Loai Nbéi dung Diém
1 Céu hoi —|— B — 1.5
Cho Vi. V& dang séng ngdra Vo = ° % T i
Véi Diode 1a Si. —|— : _|_
V; = Vsin(wt) = Vo
Vi
Pép an
+ VY
I
e 0,7V +
»
t i R °
XooVT
5 _ =
T2
Trang 2
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Cau hoi si 1.5
o _K . o
N
Vi 3.3kQ2 Vo
(o] 0

Dép 4n

F 3 v
i
....... v
m
ol T Tt
2 V=07V
4
0 t'
AAAAAAAAAAA v S

Cau hoi s 1.5
o I | k] = o,
+ Vv l

8.2kQ2 %

Vi Vo
O J 0

Pap an

-
i
....... v
m
/\ V= V0.7V
0 T T ¢
)
Vo
0 |-
V. t
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4 Cau hoi o—j o 1.5
+ +
Vi Vo
o s
Béap an
' o V.
i
....... »
0
VO A
0
Vr ¢
L oYm =y
Cau hoi 1.5
o~ Pk o
+ S +
v 1
Vi Vo
o o
Bap an +
Vo= V+0.7v
>
T 1
Ao
V- Vr
0 P :
iy
Cau hoi o—j| & 1.5
o v S +
Vi Vo
o o
Trang 4
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Pap an
» V.
i
....... -
»
0 L / T t
9
Pl Vo= V07V
ks
Vou < Vm+ Vi
Vr= V-0.7v ,
58
O L
Cau héi
Pap an
F 3 v
1
....... s
,,,,, Vo =14V
b
0 T T t
Vi =-1.4V
Voa:
t
AN VA ¥
Trang 5
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Cau hoi
Béap an
4
1
....... -
V=14V
0 - T t
2 Vip=-14V

Vi -V

t
Cau hoi
Béap an

A
1
....... v
m
Vit = (Vi -0.7v)/2
0 T [T .1
2 Vo = (-V,, +0.7v)/2
n/\ V- Vr
5 2
t

Trang 6
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10 Cau hoi 1.5
Dép an
4 V.
1
....... v
m
Vi = (Vo -0.7v)/2
>
T [T t
p Vg = (-V,, +0.7V)2
3 V- Vny
5 r
t
11 Cau hoi 2
D,
Pap an
- '
Y v Yo v
....... A — )
e Vg = 0,030V
of I T ¢ of I T ot
5 2
Trang 7
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12 Cau hoi
Pap an
.Il‘_
i Va4
wV
m
T
> , A >
0 iy T t 0 t
2
LV,
13 Cau hoi
2.2K
+ = e -I -D+
Vi Si Vo (vde)
s o -
Pap an
A
% Voy |
....... Vgn
0 'E\ /T t t
2 \/-o.w
14 au hoi o =" e
Cau ho o ’ "
Vi S Vo
: -
Trang 8
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Pap an
A
‘i -~ Vg
....... A"
m
/\ Vr=0.7V 0.7v|
0 I T ¢ o T T 9
: 2
15 Cau hoi :
_» R
O—— AN
+ +
1K
si £ 10K o
p
Pap an
4.
i
....... -
V=077V
0 T T ¢
Vi
AV,
0.7V
0 T T t
2 10
——Vm
11
16 Céu hoi R
O— AN
TSi % 10K Vo
" .
Trang 9
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Pap an

4.
i
....... Vv
m
0 T T 1t
‘ -0.77V
Vo
3
' 10
—Vm
11
_JT . ¢
0.7V
17 Cau hoi = o - —
+  5.6kQ +
si
Vi v
. v )
= ¥o)
Diép an
A
‘i AV,
....... Vv
m
/\ VT = V+ 07V VT
’ L T ¢ 0 4
2
18 Cau hoi oo = —
+ R +
Vi Vo
= v -
2 0
Trang 10
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Pap an

Y AV,
....... 2
B 0 -
o < [Tt oy, t
- \/VT=-V+0.7V "\ {
Vi
19 Cau hoi « O 5wy |08
NS, +
Vi Si Vo
o e
Pap an
-
4 \.1 VDJL .
....... -
0 T\ / T t 0 t
2 Vi=-V-0.7v
20 Cau hoi - —a |13
R
Vi if Vo
o T §
Pap an
A
% Vo, .

....... Vi Yo
Vr=V+07v  Vr

>
t

-~y
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21 Cau hoi L5
O—ANAN-— o
+ R +
Vi Si Si Vo
v vy
s ie = =78
o i o
Pap an
- \
1 ‘i VO]\
....... v
m
............................... VT2=V2-07V Vil
0 T /T t o T L t
2 \/VT1=-V1+0.7V 3 Vo
O—AAN 0
.+
+ Si Si
Vi Vo
B A\ Ve
o i o)
Bap an
4. Vi
1 3
....... v
m
/\ VT]—V2+O7V VT]
of I\ ST v o  T\__JT t
< \/Vn: V1-0.7v 7 Vi
23 Cau hoi 1.5
Cho biéet ngd ra cua mach V, 1a bao TDVO_N__
nhiéu? si
10V N _
si
U\b__N___.,__DVo
si ¥
é 2.2K
J 10V
Trang 12
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Dap an V,=9.3V
24 Céau hoi 1.5
i 10VH “
Cho biét ngd ra cuia mach V, la bao e
nhiéu? SE
-1 OVO__H—
si
OVO——H—l—-OVU
si ,
3 K
-
Pap an V,=-9.3V
25 CAu hoi 2
a. Xac dinh Ry va IL’dé Ve = 10V.
b. Xaéc dinh cong suat cyc dai
V6iIzm=32mA, Vi= 50V, Vz = 10V, Rs = 1kQ.
o-—~Bsn 5 |
+ ]lIZ Jl IL
L Vzi };‘ Ry
; Izm T
o)
Pap an a.
V =V =V, =10V
p=Yi%e (3010 4oma
RS
of , =T-1,, =40-32=8mA
SR = LY. =E =1.25kQ)
Lmin 8
RV 1x1
Ry o X0 g
V.-V, 50-10
= 250Q < R, <1.25kQ
b P =Vl =10%32=320mA
26 Cau héi a. Hay xac dinh Vi, I, Iz v&i Ry, = 180Q). 3
b. Xac dinh gia tri cua Ry dé c6 dugc cong suat cuc dal Pyyax =
400mW. ) ]
¢. Xac dinh gia tri nho nhat cia Ry dé zener diode ¢6 thé hoat
ddng dugc.
Cho Vz =10V, R=110Q), V; = 50V
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]
IZ IL
5 | \l
Vi SRL’
; P
Pap an a
vV, =V, =V, =10V
g, et
R, 180
P S Y
Ry +R, 110+180
b.
P
- ~ Lo 200 _ 44
V, 10
I, =1, =1, =0.17-0.04=0.13A
Ro=2t="2 _7690
I, 013
c.
R
Va =V, £
R, +R;
1 1
=R, =R =110 =27.5Q
v, (50 .
V. 10
27 Cau hoi Hay x4c dinh gia tri ctia Vi sao cho Vi, = 9V va zener diode hoat
dong khoéng qua cong suat.
Cho Ry, = 1kQ, Pz = 300mW, R = 100Q2.
R
Vi u Iz ”rIL
Dép an V,=V,=V,=9%
P
Iy =tz 300 a3,
v, 9
Chon: 1,y =—— Iy =—333=333mA
Um0 10T T
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1=V gma
R, 1
‘/irnin S‘/z S‘/n'max
=V, + R, (I, +1,)<V, <V, + R, (I, +1,)

=9+0.1(3.33+9)<V, <9+0.1(33.3+9)
=10V <V, <13V

28 Cau hoi Cho m@t‘ so d0 mach diode nhu hinh v&. Cac sb liéu khac cho sin
trén so d6. V& mach tuong va tinh dién dp ngd ra.
Ge Si 2970
,—H—-N— 5
e ?l_ 6,8KQ
|
1
Pap an Dién dpngdra:
V,=-24-0,3-0,7)6,8K/68K+22K=-17,37V
03V 0,7 2,2K Vout
24V +
_‘1 6,8K
£ —
29 Cau hoi Ge 77K0 Qi
Vout
17V Si
79K 729K0
(a) TNmA
- kcrery = (b) oy
Tinh dién ap ngd ra Vg, va
dong dién I chay trong moi so' do. Bi€t dién tr¢ thuén cua diode
khéng dang ke.
Pap an

2.2KQ %NV
|

©  Vout

22%: 727K0O

’
=

(b)

Sodd (a): V yp =+0.7V
‘ 1=(12-0,3-0,7)/2,2K =5mA
Sodd(b):1=(22-0,7)/(22K+2,2K) = 4,84 mA
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V r=1.22K =484 mA . 22K = 10,65V

29

Cau hoi

Tinh dién ap ngd ra Vour va d(‘)ng’ dién I chay trong so do. Biét dién
tré thun trén diode khong dang ké.

AN (e 2927K0

¢ ¢ . AV

i AV 23AKND

[=

.||.

Dap an

29K0
I —li— $

Nn7v N2/

-17v©°

23K0O

1=11/(22K+33K)=2mA
V., =2mA.33K=66V

30

Cau hoi

Cho mdt so d6 mach diode nhu hinh v&. Tinh dong dién qua mdi
nhénh Ry, Ry, Ry . Cho mét so @6 mach diode nhu hinh v&.
Tinh dong dién qua mdi nhanh R1, R2‘, R3. Bo qua dién tro thuin
cua diode. Céc so liéu khac cho trén so do.

24V
Si Si % Si

w0 [ [Js

Si

Pap an

Hai nhnh R , va R, khong c6 dong di qua .
Dong di qua nhdnh R, 1 T= (24 - 0,7 - 0,7)/ 3,3K = 6,85 mA

31

Cau hoi

Xic dinh dién 4p ngd ra Vo va dong dién qua mdi diode trong mach
sau. Bo qua dién tro thuan cuia diode khi dan.

Si 2KQ
” —}

1T

10ve—1 q v
= G k0 "
L

1KQ

.||.

Dép an

Dong dién qua nhanh diode Ge 13 I,=2,47 mA
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Dong dién qua nhénh diode Silal, =227 mA
Dién 4pngdra V= 1K .( 2,47 mA + 2,27mA ) = 4,74 mA

32

Cau hoi

Xac dinh dién ap ngd ra Vo va dong dién qua diode trong mach sau.
B6 qua dién tr¢ thudn cua diode khi dan.
150 0O

MV;‘ mnn[j] w i

Pap an

R. =150 .100/ 150 + 100 = 60O

-0
60 Q

E,=24.100/100 + 150 = Qav= ¥ i

9.6V T—l—‘
N, =T

[=9,6-0,7/60=0,15mA

33

Cau hoi

Cho 1 so @6 mach giiode sau, tinh dong diép qua mdi diode va dién
ap ngd ra VO, cac so liéu khac cho trén so do.

(g7

sy BEKO P SV
oO— Qi [ ]
Vo

Pap an

Diode Ge ON , diode Si OFF

Dong qua Si bang 0
DongquaGeI=(20+5-0,3)/6,8K= 3,63 mA
V,=20-68K.3,63mA=-47V

34

Cau hoi

Cho 1 so do diode sau , vé mach twong duong, bo qua dién tro thuin
cua diode, x4c dinh dong dién qua diode va di¢n &pngdra V_, céc

sO liéu khac cho trén so do.
Qi

77K 2 27K0

15
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Pap an So d6 twong duong:
T \Y
—5 2K oA r:|_
2V
o 22K
Dong dién qua diodeva dién ap ngo ra:
T 4.84mA
22+22
Vo =2,2.5=10,65V

35 Céu hoi Cho 1 s fioa diode sau , ved maich t66ng fi6éng, bol qua fiiedn trdt
thuain cufia diode ,tinh dogng fiedn qua moai diode vag fiiedn alip
ngod ra V , cauc sod liedu khalic cho treén so fioa.

4oy Si  3,3KQ Vout
Ge
Pap an Mach dién tuong duong : B
Dong dién qua diode va dién 4p ngd ra:
— w =12,4(mA)
Vo =0,3(V)

36 Cau hoi Cho mdt mach 6n ap c6 dién 4p ngd ra 10V, dién tr tai Ry bién
thién trong pham vi 250Q<R;<1,25KQ. Tmh dién tr¢ han dong R
va cong suat tiéu tin cyc dai cia Zener? Céc s6 liéu khac cho trén so
do.

Rs
(+) o —1 . o (+)
Ui=50V * R.  ye=10v
() ° ()
bap an T, ux=10/025K =40mA =1
R =(50-10)/40 mA = 1KQ
I, =10/125K =8mA
I =40-8=32mA
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P =10.32 mA =320 mW
37 Cau hoi Cho m6 t ma ch 6 p ¢i dié n’p ng ra 10V (hinh 2), zener ci cong
sud t fiuTn cwen cwe tié ul 20mW ¢ cwc dail IW. Tinh dién
tr& t&inhd nha t ¥ 16'n nha t cho piip d & Zener cifc dung & n'p?
C'c s6 lié u kfic cho tinso d 6.
100Q
) o — o o ()
U=22V . Re  Up=10v
) ° © ()
Dap an I,=(22-10)/0,1K=120mA
I, =20mW /10 =2 mA
I, =1000 mW /10 = 100 mA
I ,x=120-2=118mA =R, =10/118 mA =84Q
I,w=120-100=20mA=R ,,,, =10/20 mA = 500Q
38 Cau héi Cho mgt mach 6n ap sau. Biét Zener ¢6 Vz=10V, Pzyax =400mW.
a) Xac dinh Ry cuc dai dé Zener tiéu tan cong suat 1on nhat cho
phép. )
b) Xac dinh Ry cyc tiél dé Zener ¢ trang thai ON.
2200 I
+) o _I& —1 - ., o ()
U=20V e Ru UL
Z
() ° © ()
Péap an [[=(20-10)/022K =4545mA
L, =400mW /10 =40 mA
[ =45.45-40=5,45 mA
R ,.x=10/545mA =1,83K
L ax = 4545mA
R, =10/4545 mA =220
39 Céau hoi Cho mot mach 6n ap sau c6 dién ap ngd ra Vo khong 7déi 20V cung
cap cho tai Ry=1KQ va di¢n ap ngd vao Viy thay doi tir 30V dén
50V. Xac dinh gia tri cua dién tr¢ ndi tiép Rs va dong cuc dai qua
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Zener.

Rg
+) o —3 . o (+)
U Ry
1 *= 7 UL
1K0
() ° ()
bap an [ =20/1K =20 mA
L, = 20mA
R,=(30-20)/20 mA =500 Q
L. =(50-20)/0,5K = 60 mA
Ly =60 -20=40 mA
40 Cau hoi Cho mdt mach 6n ap sau, zener on ap 12 V co cong suat tiéu tan cuc | 3

dai 150mW va BIT c6 d¢ loi dong =100 va b6 qua Vgg. Tinh di¢n
tro tai 1on nhat cho phép dé Zener khong bi qua tai? Cac so liéu khac

cho trén so do. .

PN
PR}
EV 15K0
s 1
=

T

bép an Tzmax=150mW/12=12,5mA
Is=(36-12)/1,5K=16mA
Igmin=16-12,5=3,5mA
Iemin=100.3,5mA=0,35A
Rimax=12/0,35=34,3Q)

Chuong 2: PHAN CU'C TRANSISTOR

1. Cdc ndi dung kién thirc toi thiéu ma sinh vién phdi nim viing sau khi hoc xong chuwong 2
1.1C4u tao BJT, FET

Hoat dong BJT, FET

Céac so d6 ndi day, dac tuyén V-A cua BJT, FET

Mbi quan hé giita hé s6 alpha va beta cia BJT

Trang 20
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1

p=""

IB
1, =1.+1I,
l:1+l
a B

JFET , D-MOSFET thi phuong trinh Shockley:

2
\%
I =71..11=26s
D DSS( VP]

Cac mach phén cuc cho BJT va FET
1.2
Bai toan 1: Tim diém tinh Q, xac dinh Vj , Vg, V¢

Bai toan 2: Thiét ké mach phan cyc

2. Cdc muc tiéu kiém tra ddnh gid va dang cdu héi kiém tra ddnh gid goi ¥ chwong 2

Muc tiéu kiém tra ddnh gia | Ngi dung

Miic do NhG Céc kién thirc can nhd :
BIT

1
p==<
IB

Ip=1.+1I;

wo B
p+1

ICEO =(p +I)ICBO = ﬂICBO
I.=1.+1, =6, +1,=(f+1)I,
JFET , D-MOSEFET thi phuong trinh Shockley:

2
V
I,=1 ——GS]
D DSS[ VP

Trang 21
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Céc thong s gidi han cia BJT va FET

Mtrc d6 Hiéu duoc cdc kién | Hiéu dugc
thitc da hoc

bic tuyén V-A

Céac dang mach phén cuc

Kha ning van dung céc kién | cdc kién thirc ma sinh vién phai biét van dung :

e A5 10 So sanh cac mach méc kiéu EC,BC,CC
So sanh cdc mach méc kiéu SC, GC,DC
So sanh BJT va FET
Kha nang tong hop: Bai toan 1: Tim diém tinh Q, xac dinh Vg , Vg, Ve

Bai toan 2: Thiét ké mach phén cuc

A

3. Ngdn hang cdu héi va ddp dn chi tiét chwong 2

tt Loai Noi dung Piém
1 Cau héi | Tinh todn dién dp phén cuc va Ic cho mach dién ¢ hinh sau: 2
VCC =+ 12V
Db & ~ ~
ap an I, = Ve =V _ (12 0,7)V — 47,08 1A
R, 680kQ2

1, = I, = 50(40,08 £A) = 2,35 mA
Ve =Vee = IR, =12V — (2,35 mA)(2,2kQ) = 6,83V
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Céau hoi | Tinh Ve va I¢ cho mach dién ¢ hinh sau:
VCC =-22V
Rc
680KQ 3,3KQ2
Ve = -
B=120
ST - -
dpdn | | _ Vee =V _ (22-07)V _ 3132 44
R, 680kQ
I. = fI, =120(31,32 A) = 3,76 mA
V.=~ (V. — I.R.)=—[22V - (3,76mA)3,3kQ)]| = — 9,6V
3 Cauhoi | Tinh toan dién 4p phan cyc Vg va dong dién Ic trong mach dién hinh
SAb Vee =+ 20V
Dép 4n I, - Vee=Vee _ (20-07)V 193V _ 3635 1
Ry+(B+1)R, 430kQ+101(1kQ) 5314Q
1, = pI, =100(36,35 1A) = 3,635 mA
Voy =Vee— I.R.— I,R, = 20V - 3,635mA(2kQ) - 3,635 mA(1kQ) = 9,1V

Trang 23
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Cau hoi

Tinh todn gi tri dién tré Rc néu ¢6 Ve = 10V trong mach dién hinh sau:

VCC =+ ZOV

Dép an - - 3
p I = Vee=Var __ (20-07)V 193V _ 36.35 A
R, +(B+1DR, 430kQ+101(1kQ) 531kQ
I. = Bl, =100(36,35 pA) = 3,635 mA
Ve =Vee — 1R,
10=20 — (3,635 x 10°* )R,
Suyra:
20 -1
=—20 0/, 7580
3,635x10
Chon R =2,7kQ.
Cauhéi | Tinh toan gia tri Rg dé transistor hoat dong & trang thai dan bao hoa
VCC =+ 15V
DPapan | Tacé:

[ ]
Vee = (Rc + fR; )IC +Vex
Vip=Vop _ V,..—02
RC + IBRE RC o ﬁRE
(Transistor dan bao hoa => Vg = 0.2V)

=1I.=
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Vee =13Ry +Vy + IR,
Voo—Vapr— TR _ Veoer— 07 — IR,
I, I.105

=R, =

B

Cau hoi | Tinh toan dién ap phéan cuc Ve va dong dién Ic trong mach dign hinh
sau (ap dung phuong phép tinh gan ding)
VCC =+ 22V
RB}
390kQY
RBZ
3,9kQ
B r r -
Py _Bw 39 () gy
Ry + Ry, 39+ 39
Vo=V, =V, =2V—0,7V =13V
I, = Ye o I.= oY 0,867 mA
R, 1,5kQ
Vo =Vee— I.R. = 22V — (0.867mA)10kQ) = 13,33V
Vep=V.—V,=1333V - 1,3V = 12,03V
Cauhoéi | Cho so d6 phan cyc mot BJT NPN Si nhu sau. Biét Vge=0,7V, d6 lgi

dong p=100. Tinh:
a) d()ﬂg dién tinh I, I, Iy
b) di¢n p tinh Vg va dién ap bu nhiét Vg

Céc s6 liéu khac cho trén so do.

RV
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Pap an

lo= L, =1001,

6=10K.1, +0,7+0,IK.100T,
I,=0,265mA

I, <L 1,=26,5mA

V.= 0,1K.26,5 = 2,65V

V., =36-1K.26,5 - 0,1K.26,5 = 6,85V

8 Cau hoi | Tinh dong dién phan cuc Ig va dién 4p Vg cho mach dién héi tiép dién
4p & hinh
sau: VccT 10V
r
ICl 3kQ
R, R, b
AN . Ay Vo
100kQ | ¢, 150kQ : 104F
T~ C| H
G —L 0¥ e
1 [ [ <
Wiy ~ N Ve gsp
10pF Iy .
R
I E
El 1,2kQ
DPép an | Dién tro hoi tiép Ry 1a tong ctia hai dién tré mac giira cye C va cyc B:

Vee = Vg (10 - 0,7)v
_ = =2
R, + (B+1\R.+ R;) 250kQ + (S1)3kQ + 1,2kQ) s
I, = (B+1)I, = (51)20,03 zA) = 1,02mA
Ver = Voo — I:(Rs + R;) = 10V — (1,02 mA)3kQ2 + 1,2kQ)

Iy

=10V - 4,28V = 5,72V

CuuDuongThanCong.com

Trang 26

https://fb.com/tailieudientucntt



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

9 Cauhoi | Tinh dong dién cuc thu I¢ va dién ap V¢ cho mach dién phan cyc phan &
hinh sau: Vo= 18V
| ¢Re
I cl % 2,4kQ
R, : Ry Ve C|2{ 7
150k | ¢, 150kQ WO
T Icl i, MO
C _L 10uF
, . b
Vie I V
A — CE
10uF In / =
IE RE CE
510Q ISOHF
Din 4 — -
dpin | _ Vo=V _ (18 - 0,7)v i
R,+ (B+1)R.+ R,) 300kQ + (76)2,4kQ + 510Q)
I.= Bl =75(33,2pA) = 2,49mA
Vo=V — IR, =18V — (2,49mA)2,4kQ) = 12,02V
10 Cauhoi | Cho so d6 phan cuc mot BIT NPN Si nhur sau. Biét Vge=0,7V, do loi
dong p=100. Tinh:
a) dc‘mg dién tinh I, I Ip
b) diéI’l ap tinh Vg .
Cac s0 liéu khac cho trén so do.
Ay
220KQ || ] e
Bapan |1 ~1 =1001,
12=220K. I, +0,7
I,=0,051 mA
I.=I. = 51mA
Vg =12-12K .5,1mA = 5,88V
11 Cauhoi | Cho mét so dd khuéch dai Darlington gdm 2 BJT T1 va T2. Do lgi dong
cua T1 va T2.
D¢ loi dong clia T1 va T2 lan luot 1a B; = 80 va B,=20. Biét dong ngd
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24V vaio cuc B cua T1 la
0

Ig;=500 pA. Céc sb liéu
khac cho trén so do.
Ul a) Tinh dién ap ngd
vao (1d)
Tinh cong suat tiéu tan
o Yo genT2 (1)
Re
25Q
.
DPapan | B =280.20=1600
I r =500 pA 1600 = 0,8A
U,=U,=08 25=20V
P(T,)=(24-20).0,8=32W
12 | Cauhoi | Cho so db phén cyc BJT nhu sau. Biét Vge=0,7 V, p=100. Tinh IB, IC,
IE, VB, VE, VC, VCE bang mach trong ducmg Thevenin ( Cac dién ap
Vs, VE, Vc trong so d6 duoc x4c dinh so voi mass va cac sb liéu khéc
cho sén trén so dd).
18V
9
33K0
39K0O I:|
Ve
4%—0 Ve
R 2KO
I o
bépan | R =(39K//8,2K)=6,77K

E, =82K.18/(39K + 8,2K ) = 3,12V

3,12=6,77K .1, + 0,7+ 100 .1, . 1K
I,=0,022 mA

I=1,=22mA
V,=07+22=29V

V=22V

V.=18-3,3K. 2,2 mA =10,74 mA

V,=1074-22=854V
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13 Cauhoi | Cho so d6 phn cwe BIT nhw sau. Biét Vgg =0,7V, B=120. Tinh Iz,
Ic, Ie, Vi, Vi, Ve, Veg (Ce dié 1p Vi, Vi, Ve trong so d 6 duwoc Kc
di nh so v&'i mass ¥ & s6 liu kAc cho
santinso do) M\

|
9,1KQ
470K0O
Tr
‘ﬁ Qi
H] 9,1KQ
Dipan |1 =79pA

I[.=948 pA
I[[=9559 pA
V,=94V
V.=133V
V. =8.7V
V=46V

14 Céu hoi | Cho sd db phan cyc mdt BJT NPN Si nhu sau . Bi€t V. =0,7V, d6 Igi
dong B =100, Zener ¢c6 V, =6V Tinh dong diéntinh 1,1 , 1, dién
dp tinh V. , cong suit tiéu tdn trén Zener.
Céc s6 liéu khic cho trén sg dd.

24V
12v
Dép an | 1¢=52,47(mA)

Ig=53(mA)
15=0,52(mA)
Vee=7,16 (V)
P=0,67.6=4,02(mW)
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15

Cau hoi

Tinh gia tri dién trd Re, Re va Re cho mach khuéch dai transistor véi
dién tré On dinh Ry ¢ hinh sau. Hé s6 khuéch dai dong tiéu biéu cua
transistor 1a 90 tai diém c6 Ic = SmA.

VCC =+ ZOV

RBé Ic=2mAl Re

Kc_i:é_.
+ Vo

o I 10uF
Vio—| ( = g }E =10V

25

Pap an

Diém 1am viéc duge chon tir cac thong sb clia nguon va transistor 1a Ico
=5mA va VCEQ =10V.

1 1
V, =2—(V..)=—20V)=2V
= Vec) = (20V)
Dién tré cuc phat:
AN A
I, 5mA

Dién tré cuc thu dugc tinh bang:
Vee ~Ver, = Ve, (20-10-2)v 8V

R.= = == = 1,6kQ
1 5mA 5mA

Co

R

I

Tinh dong dién cuc nén bé.ng:
I, = o ol 55,56 1A
e B 90
Ta théy, dién tré cuc nén duoc tinh bﬁng:
VeV =V, (20-07-2)V _ 173V
B I, © 5556uA 5556 uA

16

Cau hoi

Thiét ké mach dién phén cuc cho mdt mach khuéch dai nhu hinh sau.
Vi =150, Ic = ImA, Vg = Ved/2.

23
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VCC = 16V

- _
P Chon vy, = (Vie) = —(16V) =16V va tinh Re:

10 10
Vv
R,z 2= LoV sk
I, 1mA
pé: V, = Yoo 16V 8V
¢ 2 2
Ver, =Ve, = Ve, =8V —16V =64V
Sau do tinh R¢:
WL W —V, — -
A cc ™ Ve — VEy _ (16 -64 1,6)V _3kO
I, 1mA
(str dung dién tro 8,2k2)

Tinh VBQZ
VBQ =Vp, + Vi = 1,6V +0,7V =23V
Cubi cung, tinh Ry va Rgy:
150(1,6kQ2)

1
R, <—(BR.)="22" — 24 k0)
i 10(ﬁ ) 10
LVCC =¥, =23V
RB]+RB?. 2

R, = 143k (sir dung 150kQ)

Trang 31
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17 Cauhoi | Xac dinh dong cyc mang Ip va dién dp cyc mang ngudn Vps cho mach
dién phén cuc co dinh ¢ hinh sau: +12V
IDJ 1,2kQ
DX Ings = 12mA
g oL Vos Vp=—4V
IMQ g¥
%1,5\/
Dap an Ve =V =13V
I,=1,.|1- Yos | 12mA[1— ﬂ] = 4,69V
V. —4V
V, =V,, —I,R, =12V — (4,69mA)1,2kQ) = 6,4V
Vi =V,—V, =64V -0V=064V
18 Cau hoi | Xac dinh dién ap phan cuc Vpg va dong dién I cho mach dién ¢ hinh
St +20V
Vob l
1,5kQ2
\
IDss =8 mA
Vp — 6V
7SOQ
Pap an . Tacé6:dodongdignIg=0
Voo =V =V =0-1,R, =—I,R,
2
ID = IDSS _h
VP
Giai hé¢ phuong trinh trén ta dugce: Ip, Vs
o V,, =(R, +R, ), +V,; =20V
=> Vps = Vop — (Rp + Rg)Ip
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19 Cau hoi | Tinh dién ap phéan cuc Vps va dong dién Ip
Vb
T 1 >12V
5 5 Rp
{ R Z
? Bl >
063 D
{ 10uF
K30A
2 Rgs |’2 | + CG
] ] 100uF
Pap an e Taco:
R
Vos =Vo = Vs =Vip _BI_IDRS
RBI it RBZ
2
ID =1 DSS[ _&J
VP
Giai hé phuong trinh trén ta dugc: Ip va Vgs
o Voo =Ry +R ), +Vp =12V
=> Vps= Vpp— (Rp + Rg)lp
20 Cauhdi | Tim dién 4p phéan cyc va dong dién Ip ctiia mach:
Vdd
o
o % Rd C2vo
Rg1 f*j
Rg2 Rs
Déap an e Taco:
2
V,
I.=1 e 1))
D DSS{ VP )
Ve =Vip Koo
RG] + RG?.
Vos =Ve = Vs =V — IR (2)
Giai hé phuong trinh (1) va (2) ta dugc: Ip va Vgs
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* Vop=(Rp+Rs)lp+ Vps
=>Vps = Vpp — (Rp + Rs)Ip

Chwong 4: OPAMP VA MACH UNG DUNG

1Cdc ndi dung kién thirc ti thiéu ma sinh vién phdi nim vieng sau khi hoc xong chwong 4

1.1

Avyr

+Vst Vdr =Vi.- Vi

-7|-Vee

Dactuyéntruyéndatkhicihditiéfm

1.2Khuéch dai dio : A, = % =K

i

R,

1.3Khuéch dai khéng dao: V, = (1 +%Jvi
1

1.4

Bai toan 1: Xac dinh mach dao hay khong déo, cho v; vé v,
Bai toan 2: Mach khuéch dai ghép 2 Opamp , x4c dinh v,

2Cdc muc tiéu kiém tra ddnh gid va dang cdu héi kiém tra ddanh gid goi ¥ chwong 4

Muc tiéu kiém tra d4nh gid

Muc @6 Nho

Noi dung

cdc kién thirc can nhé :

Khuéch dai dio : 4, =20 =2
v, R

Khuéch dai khéng déo: V, = (1 + %]v.

i
1

Miurc d6 Hiéu dugc céc kién
thirc da hoc

Hiéu dugc hoat dong ctia cdc mach khuéch dao va khong dao, ing
dung.
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Kha nang vén dung cic kien | Céc kién thirc ma sinh vién phai biét vén dung :

thirc da hoc Mach cong dao dau
Mach cong khong dio dau
Mach khuéch dai vi sai
Kha ning téng hop: Bai toan 1: X4c dinh mach dao hay khong ddo, cho v; vé v,

Bai toan 2: Mach khuéch dai ghép 2 Opamp , x4c dinh v,

3Ngdn hang cdu héi va ddp dn chi tiét chwcong 4

tt Loai Noi dung Piém
1 Cau hoi Cho mot mach khuéch dao OPAMP c6 cac so liéu cho trudce nhu | 2
hinh v&. Biét ngd vao sin bién d¢ dinh 0,5V, ngd ra sin bién d¢ dinh
dinh 20V.
R2
R1
: 15V
vi - Vo
4,7KQ
+
-15V
a) Tinh do loi 4p va dién tré hdi tidp.
b) Voi d6 lgi ap tim dugc & cau a va gia sit ngd sin bién d6 dinh 1V,
ve& dang song dién ap ngo ra.
Pap an a)Pién dp dinh ngd ra lé} IO’V, ngd vao la 0,5V. Bo loi ap 1a | 2
10/0,5=20. Pién tr¢ hoi tiep R, =20.4,7K=94K
b)Vin=sinot[ V]=V ou=-20sinmt
Bién d¢ dinh duong +20V>ngudn duong +15V nén bi xén bai
+15V
Bién d¢ d3nh 4m -20V<ngudn 4m -15V nén bi xén béi -15V
Vout 4
15v / \
/ T/2 T -t
-15V
2 Céau hoi Cho mét mach khuéch dai ddo OPAMP nhu sau, biét dién ap ngd | 2
vao Vin=2sinwt[V].
10K0
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a) Tinh di¢n ap ctia mach.
b) V& dang song dién ap ngd ra Vour so voi dién ap ngd vao Viv. Co
nhan xét gi vé dinh duong va am cla dang song dién ap ngd ra?

bap an A,=-10K/1K=-10 2.5
Vour = (-10) 2 sinot = - 20 sinwt [V]
Vout4
15v / \
/TIZ T il
-15V
Céu hoi Cho md t ma ch 100 khuéchdai |2
OPAMP sau, —— biétdié'p
ng Vo Vin=12 ov sinot[V].
a) Tinh d 6 loi o o diérpcla
ma ch. Vin -av Vont
b) V& dang = -+ sing d i€ i'p
ng ra Vour so0 voidiénp
ng Yo Viv. Tinh bind @ di nhdi nhcladiénpngra.
Pap an A, =1
Vo = V= 12 sinlot [V]
Bién d¢ dinh dinh ngéral 18V
Vout4
A% \
* 1
\TIZ /T
OV
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Cau hoi Cho mach khuéch dai dao OPAMP

a) Tinh do lgi ap

b) Pién vao cot dién ap ngd ra khi biét dién ap ngd vao cho
trude cia bang sau

10NK 0O

Dép an D6 lgip=- (100K // 100K )/ 10K = -5

Ui(V) Uo(V)
-3 +15
2 +10
-1 +5
+1 -5
+2 -10
+3 -15
Cau hoi Cho mét mach khuéch daj dao sau:

Y
Qutput

L

a) Tinh d¢ lgi dién ap
b) V& dang séng dién dp ngd ra theo dién ap ngd vdo Vin (t) = 2 sin

Trang 37
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1007t (V)
bap an b loidap=-100K/5K=-20
V oo =(-20) (2 sin 100 ot ) =- 40 sin 100 @ t [V}
Vout 4
30V / \
T/2 T ot
Cau héi . )
Cho mét so do mach OPAMP nhu hinh v&. Bict Vi =+3V va Vp=-
4V. Tinh dién &p ngd ra. Cac so li¢u khac cho trén so do.
22K?
. 2,2K? 15V
Vit o Vo
Vi2 S——
+ -15V
bap an V,=(-22K/22K) (+3)+(1+22K/22K) (-4)=-74V = bio
hoa Aam
V,=-15V
Cauhoi | Cho mdt mach khuéch dao OPAMP ¢6 cac s lidu cho truée nhu
hinh v&. Biét ngd vao sin bién d¢ dinh 0,5V, ngd ra sin bién d¢ dinh
dinh 20V. o
a) Tinh d¢ loi ap va dién trd hoi tiep
b) Vi dg lgi ap tim duge & cdu a va gid su ngd vao sin bién do
dinh 1V, v& dang song dién ap ngo ra.
R2
R1
1 15V
(e — o
4,7KQ
+
-15V
Pipan | Do loidp=-10/0,5=-20
=20.4,7K=94K
Vout4
15V / \
/ T2 T ot
-15V
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Céau hoi Cho mét khuéch dai OPAMP sau. Biét dién ap ngd vio V=5 sinot
[V].
a) Tinh d9 loi 4p d€ di¢n 4p ngd ra Vo dinh dinh 16n nhat cho phép
b) Tir d6 tinh dién tro hoi tiep Rf thoa man di€u kién trén
(Céc s0 liéu khac cho san trén so o)
| 15 KO R¢
'|| 1
15V
" “15v
Vi
M 1RO
o o
1 1 1
Dip an V,=12V,=25sin 0t [VI= V=25V
Vourx =13V=> A =15/25=6
1+R,/15K =6 =R, =75 KQ
Cau hoi Cho mét mach khuéch dai OPAMP sau. Biét dién 4p ngd vio
Vin=0,5 sin ot[V] )
a) Tinh d6 lgi ap ctia moi OPAMP va cua toan mach
b) Vé do thi dang song dién ap ngd ra V,; va Vo
(Cac so0 liéu khac cho sin trén so do).
10K 47K
kKQ [
15V
- 47KQ 15V
O-— -0
Vin -15V Va1l -15V. va?
bép an OPAMP 1 c6 A, =+6
OPAMP2 c6 A, =-10
D¢ loi ap ap toan mach A, = (+6) . (-10) =-60
V,, =3 sin ot [V]
V,,=-30sin ot [V]
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Val
F 3

2V FCAR
\/ !
AV

Vo2 4

15V / \
/ T2 T ok

-15V

10

Cau héi

Cho mét mach khuéch dai OPAMP sau. Biét dién 4p ngd vdo
Vin=0,5sinwt [V]

a) V& dang séng dién ngd ra Vol va Vo2 theo VIN biét dién 4p
Vo2 ¢6 bién d¢ dinh dinh 16n nhat cho phép ma khong bi xén
do bao hoa

b) Tir d6 tinh d6 loi p toan mach va dién tré hoi tiép R thoa
min diéu kién

(Céc s6 liu khac cho san trén so do)

CuuDuongThanCong.com
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15V
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o— -0
Vin -15V Vanl -15V Va?
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Pap an OPAMP 1 c6 A, =+6

V,, =3 sin ot [V]

V,,=-15sin ot [V]

OPAMP2 c6A,=-15/3=-5

Do loi dién ap toan mach A, = (+6) . (-5) =-30

R= 4,7KQ.5=235K1Q i

AV FCAR
\] '
2V

Vanl

»

3
18V
11 Cau hoi Cho mot mac]n khuyéch dai dao sau, tinh pham yi gi61 han cia dién | 1
ap ngd vao d¢ OPAMP khong bi bdo hoa. Cac s6 liéu khéc cho trén
s0 0. 100K
AAA
10K f1sv
'[\']- Input —
Output
l £ asv |
= = = =
pin | 100
10
1
Vi =2 =15(V)
10

Chuong 6 : PAI SO BOOLE VA MACH LOGIC

1Cdc_ngi dung kién thirc toi thiéu ma sinh vién phdi nédm viing sau khi hoc xong chwong 6

1.1 Cac cong logic co ban
1.2 Cac quy tic co ban dai s6 Boole

a.l=a a+l=1
(V&ib=1) (V&ib=1)

Trang 41
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a.0=0 a+0=a
aa=a at+a=a
a.a =0 a+a=1
a(a+b)=a (Voi=1)
a+ab=a

1.3

Pinh Iy De Morgan

Dinh 1y 1: A+B=AB

Pio lai : A+B= AB

Dinh ly 2: AB=A+B

bao lai: AB= A+B

1.4

Bai toan 1: Tu béI}g su thit xdy dung biéu thirc Boole , v& sovdé logic. i N i
Bai toan 2: Cho bicu thirc Boole ,18p bang sy that,don gian biéu thirc bicu dicn thanh so do logic
2Cdc muc tiéu kiém tra ddnh gid va dang cdu hoi kiém tra ddanh gid goi y chuwong 6

Muc tiéu kiém tra d4nh gid

Noi dung

Miic d6 Nhé

céc kién thirc can nhé :
Cac quy tic co ban dai s6 Boole

Pinh Iy De Morgan

Mic d6 Hiéu duoc céc kién
thirc da hoc

Hicu dugc hoat dong cua cac cong logic

Kha nang van dung céc kién
thirc da hoc

c4c kién thirc ma sinh vién phai biét van dung :

Xay dyng biéu thirc Boole

Ve so do logic

Lap bang sy that o L .

Don gidn bi€u thirc va lay két qua biéu dién thanh so do logic

Kha ning tong hop:

Bai toan 1: T bang sy thét xay dung biéu thirc Boole , vé so dd
logic.

CuuDuongThanCong.com
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Bai toé]l 2: ~Cho biéu thl’rc‘: Boole ,14p bang sy that,don gian biéu
thirc biéu dién thanh so do logic

3Ngén hang ciu héi va ddp dn chi tiét chwong 6

tt Loai

Ngi dung

Diém

1

Cau hoi

Cho mét bang sy thit sau day i
a) Xay dyng biéu thirc Boole dang tong cua tich.
b) V& so do logic

Input Out put

B

— = =lo|lo|lo|lo|P

—_— O O == OO
o=~~~
OO = |O|O|=|m=

1

1 1 0

Pép an

a)Y=ABCT + ABC +ABC
b) So do logic

o

ARC

o O

o

i
J U U

o ©

Cau hoi

Cho mét so do logic sau:

A_{>‘,7
B_D,,_
G

CuuDuongThanCong.com
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a) Viét ham Boole ¢ ng ra.

b) Lap bang su that.
Pép an
a) Biéu thic Boole Y= AB + BC
=000 + 001 + 000 + 100
b) Bang su that
Input Out put
A|lB|C Y
0] 010 1
0|01 1
0| 1]0 0
0] 1 1 0
1100 1
11011 0
1 1 0 0
1 1 1 0
Céau hoi | Cho mét biéu thirc Boole sau:
Y = ABC + ABC + ABC
1) Lap bang sur thit o L )
2) Pon gian bicu thirc va lay két qua bicéu dién thanh so do logic
Papan | y = ABC + ABC + ABC =111+101+011=BC + AC =C(A+B)

Input Out put
A|lB|C Y
01010 0
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el el el Bl =1 =] =]
— | D D =] =] D
=1 =1 =1
—_— O = O = OO

Cauhéi | Cho mot biéu thirc Boole:

Y = ABC + ABC + ABC + ABC
a) Lap bang su that.
b) Pon gian biéu thirc bing phuong phép dai s6, roi biéu dién thanh so
d6 logic.

Pépan | y = ABC + ABC + ABC + ABC =111+011+101+110 = BC + AC + AB
A BC

SRy
B

A B ¥
0 0 0 0
0 0 0
0 1 0 0
0 1 1 1

1 0 0 0
1 0 1 1
1 | 0 1
1 1 1 1

Céau hoi | Cho mét cOng logic sau day:

High

Low -
12345678
High _ Inputs ¥
i Output

V& dang xung & ngd ra voi cung cac xung ngd vao A va B.
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Pap an

= =1 qull= =l qpe =
o]

AB

e T

A A
{}f} Z_I_S‘=A+B
o=

Y
Cauhdi | Cho mét so do logic sau: )
A _{>07
C—{oe——
a) Viét ham Boole ¢ ngd ra.
b) Lap bang sy that
Pap an ____
Y=AB +BC =000+001 + 100
A B C Y
0 0 0 1
0 0 | 1 10
0 1 0 0
0 i 1 0
1 0 0 1
| 0 1 0
1 1 0
1 1 1 0
Ciu hoi | Dung toan cong NAND dé xdy dyung 3 cong co ban AND, OR, NOT 1.5
Pap an AR
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o |

8 Ciu hoi | Dung toan cong NOR dé biéu dién 3 cong logic co ban AND, OR, NOT. | 1.5
Pap an
A Ij >: A
A+B
A A4+R
B
A
A+B =AB
B .
B
9 Cauhoi | Dung toan cong NOR, vé so do logic biéu thirc Boole sau: 1.3
Y=(A+B)(C+D)
bap an A Y
g‘ D7A+B -
A+B+C+D =(A+B)(C+D)
& j p
D
C+D
10 Céau hoi | Cho mg bang sy thit sau day: 2
Input Qut put
A|B|C Y
01010 0
0101 1
0O 1]0 0
0|11 0 a) Xéy dung biéu thirc Boole dang
1 | '@ [0 1 tong cua tich o
11011 0 b) Pon gian t?iéu thirc va biéu dieén
bang so do logic
1 1|0 1
1 1] 1 0
bap an L . .
Y=ABC+ABC+ABC
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=ABC+AC

JI>CL>:
o

A R C

Cauhoi | Cho mét so do logic sau:

oy A

A
B

C

bapan | 3) y = AB+BC

b)

Input Out put
A|B|C Y
00 1]O0 0
001 1
0 110 0
0 1 1 0
1 0|0 0
1 0 1 1
1 1|0 1
1 1 1 1

Cau hoi | Cho mot bang sy that sau day

Input Out put
A|B|C Y
0010 1
001 0
0 1|0 0
0 1 1 0
1 {00 0
101 0
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1 1|0 0
1 1 1 1

i a) Xay dyng biéu thic Boole dang
tong cua tich
b) V& so do logic

bipan | a) y = ABC + ABC
b) So do logic:

A
B

C

Y

e

Cau hoi | Cho mot so do logic sau

w >

C

a) Viét ham Boole & ngd ra.
b) Lap bang su that

bipan | a) y =(A+ BYB+0O)

b)
Input Out put
A|B|C Y
00| O 0
0] 0|1 0
0|10 0
0 1 1 1
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1lofo 1
1 o1 1
110 0
11 ]1 1
14 Cauhoi | Cho biéu thirc:
Y = AB + BC

a) V& so d6 logic
b) Lap bang sy that

bapan | 3y = AB+BC

T

B

e
b)
Input Out put
A|B|C Y
0] 0|0 0
0] 0|1 1
0|10 0
0| 1|1 0
1|10} 0 0
1 0 1 1
| 110 1
1 1|1 1
Chwong 7: MaCH DéM

1Cdc_nji dung kién thikc toi thiéu ma sinh vién phdi ndm vieng sau khi hoc xong chwong 7

1.1Bang trang thai cua JKFF, TFF

J |K |CK Q
— Qr— —J Q
k- o— —IK Q o |1 |1 0
o ol o |1 1
Flip-flop tac dong canh lén  FF tc d 0 ng ca nh xub ng 1 1 1 5
0

Flip-flop JK.
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— 7 ®— T Q
0 Q
— N Ck — 1 o
Q I
Flip-flop T.

Bai toan 1: Thiét ké mach dém 1én bat dong bo MOD M

Bai toan 2: Xac dinh s6 Flip Flop JK cin dung cho mach dém MODM?V& so db logic, gian db xung
va tan sO ngd ra

2Cdc muc tiéu kiém tra ddinh _gid va dang cdu héi kiém tra dinh gid goi ¥ chuwong 7

Muc tiéu kiém tra d4nh gid | Noi dung

Mirc d¢ Nho cdc kién thirc can nh¢ : Bang trang thai ctia JKFF, TFF

Muic d6 Hiéu dugc céc kién | mach dém 1én bat dong bd MOD M

thirc da hoc

Kha nang van dung cic kién | Thiét ké mach dém 1én bat dong bd

thirc d3 hoc

Kha nang tong hop: Bai toan 1: Thiét ké mach dém 1én bat dong b MOD M

Bai toan 2: Xdc dinh s6 Flip Flop JK can dung cho mach dém
MODM?Ve so do logic, gian d6 xung va tan so ngd ra

3Ngén hang cdu héi va ddp dn chi tiét chicong 7

tt Loai Noi dung Piém

1 Cau hoi | Khao sat mach dém MOD 7 ding Flip Flop JK qua céc budc phan tich, v& | 3
so do logic, vé )
Danh xung dém, lap bang dém.

Dap an | a) Phan tich : MOD 7 : d&ém tir 0 dén tir 0 dén 6 va sO can x6a 7, ding 3
FF JK
b) V& so do logic:
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RESET

(])FFB
]

CK

£/7 Q e

c) Vé dang xung dém

C%JTLITMLW

K1

QA
QB

QC |
d) Bang dém MOD 7
Xungdém
1

wn
(=2

o>
=

|l = (= (=~ W]
ool = ~=lol o W

QN | B W N

o = o | o —=| o B
o W | W N = o &

7 1 1

Cau hoi

a) C6 bao nhiéu Flip Flop JK can ding cho mach dém MOD 8?
) b) V& so do logic va tdn so xung clock néu ngd ra bit MSB ¢6 tin
so1a 15 Hz.

Pap an

RESET

A)FFC (j)FFB
we e e
CK CK

(})FFA
J

CK CLOCK

Q K|l Q K|l Q K|1
O O O
F=8.15HZ = 120 HZ

Cau hoi

a) C6 bao nhiéu FlipFlop JK can ding cho mach dém MOD 15?
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b) V& so do logic va tinh tan s6 xung clock néi ngd ra bit MSB ¢6 tan s0
1a 25Hz.

Bap an a. 4FF
b. FFA FFR Recet
l 1 I 1
T3 a3 o ) /15
clack f 4K Q0 1— Kk Q' 1—‘ K
TA n <A vino
Tén s xung clock=15.25=375Hz
Céuhoi | a) C6 bao nhiéu Flip Flop JK can ding cho mach dém MODS8? |2
b) V& so dd logic va tinh tan sé xung clock néu ngd ra ctia bit 2° ¢6 tin sb
200 Hz.
Dap an RESET
(j)FFc J)FFB A)FFA
ge—1Q I Ho Tt o 1|1
CK oj CK oI cey SR
o K[l [Qar K|l [Q K|
@] O (@)

a3FF
b. Tan s0 xung clock = 8 . 200 Hz = 1600Hz

Ngan hang ciu héi thi nay di dugc thong qua bd mén va nhém can b giang day hoc phin.
Tp.HCM, ngay . 29. . thing..6..ndm..2007....

Ngudi bién soan
(Ki va ghi rd ho tén, hoc ham, hoc vi)

ThS L& Hoang Minh
TH trrong bg mén: GVC Vi Dinh Phuong  ........... (Ki va ghi rd ho tén, hoc ham, hoc vi)
Can b giang day 1: THSLeé Hoang Minh........... (Kiva ghi rd ho tén, hoc ham, hoc vi)
Céan b giang day 2: THS Nguyén Thi Ludng.......... (Ki va ghi 16 ho tén, hoc ham, hoc vi)
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