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S6 DPVHT:3
Trinh d9 dao tao:Pai hoc
A - NGAN HANG CAU HOI KIEM TRA PANH GIA KIEU TU LUAN.
Chwong 1: DIODE VA MACH UNG DUNG
1. Céac ngi dung kién thec téi thiéu ma sinh vién phdi ndm vieng sau khi hec xong chiong 1
11

= PIV :dién ap phan cuc nguoc.

= Ip -dong dién qua Diode.

= V,, Vp:dién ap ngudng dan cua Diode.
CHE : dong dién bao hoa.

= Vq - dién ap nhiét.

= : hang s6 phu thudc vao vat liéu. 1<n<2

= Ty :nhiétd & kelvin Ty =T, +273

" q :diéntichq=1,6x10"C

= k : hd ng s& Boltzman. k = 1,38 x 107 1K
1.2

|D — |S(eVD/77VT _1)

1.3
Bai toan 1: Cho ngb vao V;, x&c dinh va vé dang song ngd ra V,
Bai toan 2: Cho mach on &p ding zener, cho ngd vao, tim ngd ra.
Bai toan 3: Cho mach 6n &p dung zener, cho ngd ra, tim ngd vao.
Bai toan 4: Tim Ip, V, , x4c dinh cong logic

2. Cac muc tidu kiém tra danh gia va dang cau héi kiém tra danh gia gei Vv chuwong 1

Muc tiéu kiém tra danh gia Noi dung

Mtc d6 Nhé Céc kién thuc can nhé

Phuong trinh cua diode
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Ngudng dan cua diode Si va Ge, dién ap PIV ciia diode trong céc
mach chinh luu.

Mrc d6 Hiéu duoc cac kién
thic da hoc

Céc thong sb gioi han cua diode

Hiéu duoc hoat dong cua cac mach chinh luu ban ki, toan ki, cong
thtre tinh dién &p ra trung binh, dong dién ra trung binh trén tai

Cac loai diode khac

Kha nang van dung céc kién
thic da hoc

Céc kién thire ma sinh vién phai biét van dung :

Xéc dinh duoc trong tirng bai toan cu thé ngudng dan cta diode

Kha nang tong hop:

Bai toan 1: Cho ngd vao V;, xac dinh va vé dang song ngo ra V,
Bai toan 2: Cho mach on &p ding zener, cho ngd vao, tim ngd ra.
Bai toan 3: Cho mach 6n &p ding zener, cho ngd ra, tim ngd vao.
Bai toan 4: Tim Ip V, , xac dinh cong logic

3. Ngan hang cau héi va dap an chi tiét chwong 1

tt Loai Noi dung biem
1 Cau hoi + 0o - 15
Cho Vi. VédangsongngdraVo  ° >s| T ©
Vi Diode 1 Si. + i ¢ +
Vi = Vpsin(wt) < R Vo
\a ‘
bép an
+ V=
MRS A I

Ti2
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Céu hoi

si 15
O .[ O+
' 7
Vi 3.3kQ ? Vo
S
: | .
bép an
....... -
=
T\ T t
2 V=07V
t
........... Vo +Vy
Cau hoi S 15
e
+ Vv <
8.2kQ2
Vi < o
: |
bép an
4 V.
1
....... v
1mn
/-\ Vo= V4+0.7V
B
0 T T ¢
2
VO ‘
O |-
V. t
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Cau hoi o
+
v S
Vi Z
o
bap an
4 .
i
....... -
0 L T t
2
Vo= -V-0.7V
VO A
0
Vi t
£..vm - Vr
Cau hoi
o P
v A
Vi
o
bap an 4
Vi=V+0.7v
>
u T t
r
o 3 T :
T2
Cau hoi
o-
°— |—!|—
v
Vi
o
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Dap an

ta] =

\/ V= V-0.7V

tL
O »
Cau hoi
bap an
4.
i
....... -
VTI =14V
.‘I -
0 T\ T "
2 VTZ =-14V
V. A
0 7 >
t
.............. V-V
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Cau hoi

Dap an
....... -
Vi =14V
\
- »
[ T t
) Vi, =-14V
Vm - VTI
t
Cau hoi
o
+
I_A_\—ljde\al Diodes f Vo
Tseka Y 36KQ 256k
! L
Dap an

4.
1
....... n
Vi1 = (Vi -0.7v)/2
\ -
0 T T t
¥ V1 = (-Vpp 40.7v)/2
A /\ Vm - VT
5 >
t
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10 Cau hoi 1.5
bép an
4.
i
....... -
VTI = (Vm —07V)/2
i‘ >
0 L T t
2 V1= (-Vin +0.7v)/2
A /\ Vm - VTI
0 >
t
11 Cau hoi 2
bap an
F 3 ‘.1
....... v o VI
oo = 0636V
of T T ot T T ot
2 2
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Vi S; * Vo

12 Cau hoi
Dap an
ry ¥
i Ve
....... a
T
= 2 T >
o L T t 0 n
2
............... -V,
13 Cau hoi
2.2K
o 3 o
+ % N
A Si vo (vdc)
O o
Dap an
Il "li Vo -
"""" m .

I\t o T_T_ 1

2 07V 5 ey

14 Cau hoi = _ -

+ . ¥
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Dap an

Vi AV,
....... A"
m
/\ V=07V 0.7V|
0 T T + 0 T T t
? 2
15 Cau hoi i
_. R
O—AAN
+ +
1K ),
si % 10K Vo
: J :
bap an
4.
1
....... .
0
A V()
0.7v
0 t
10
-—Vm
11
16 Céu hoi R
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Dap an
.IL‘_
i
....... "
0 I\ Tt
2 0.77V
VOAK
L 10
...... =Vim
11
of TN_/T ¢
E 0.7V
17 Cau hoi o NAN—= 0 15
+  5.6kQ +
si
Vi Vo
- V -
o I o)
Dap an
-
f Y AV,
....... -
VT= V+ 07V VT
0 T T t 0 t
2
18 Cau hoi o 5 o 15
+ o +
Vi Vo
o I o
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Dap an

\'1 AVO
....... .
- 0
0 I\ /T t 2 t
- Vi=-V+ 0.7V )
......... Vi
19 Cau hoi o . o 15
+ a +
R
Vi Si Vo
5 T 5
bap an
b
r 1'1 V()“ .
....... L crveen Vo
0 N . T .t o0 T\__ /[T . t
2 Vo=-V-0.7v 9 \
20 Cau hoi o V1 o 15
+ o +
Vi Slf Vo
5 T S
Dap an
A
Vi VO; L
“““““ "F\‘in F— m
/\ Vi=V+07v  Vr
0 T T t 0 t
2
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21 Cau hoi o s . o 15
+ ! +
Vi Si Si Vo
Vi Vo
5 T 5
bap an
F Y ‘.1 V()“
....... W
m
/-\ VTZ: V2 -0.7v VTZ---
of x\ [t ¢ o T[T ¢
2 Voi=-V1+0.7v 2 Vi
22 Cau hoi 15kQ 15
O—AANA——= , o
+ *Si *Si +
Vi | | Vo
- V= Vo _
o d d )
Dap an
'y ‘.1 VOA
....... W
m
/-\ VTl: V2 + 07V VTl
of x\ _Jr v o T[T t
- Vo= -V - 0.7v 2 Vi,
23 Cau hot 1.5

Cho biét ngd ra cua mach V, la bao

nhiéu?

10V0_N__‘

Si

0oyt |

Si

OVO—N——I—-OVO

Si
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Dap an V,=9.3V
24 Cau hoi 1.5
) 10Vqo_ N
Cho biét ngd ra caa mach V, la bao © .
nhiéu? S1
-10Vo___ |‘
si
Vo |‘ 4 oVo
si ¢
2 1K
.
bép an V,=-9.3V
25 Cau hoi 9 2
a. Xac dlnh RL va |Ldé VgL = 10V.
b. Xac dinh cong suat cuc dai
Vi Izw=32mA, Vi =50V, Vz = 10V, Rs = 1kQ.
[o) N/ S/\ Py
I I
+ |lIZ ,|\l I
Vi Vzk /34 RL
_ |
o J |
bap an a.
V =V =V, =10V
| :Vi -V, _ 50-10 _ 40mA
RS
ol .=1—-1,, =40-32=8mA
=R = Ve = 10 =1.25kQ
L min
Ry =¥z D0 554
V,-V, 50-10
= 250Q < R, £1.25kQ
b. P, =V,Il,, =10x32=320mA
26 Cau hoi a. Hﬁy xac dinh Vi, I, Irvéi R = 180Q. 3

b. Xac dinh gia tri cia R dé c6 duogc cong suat cuc dal Pzmax =
400mW.

c. Xéc dinh gid tri nho nhét cua Ry dé zener diode c6 thé hoat
dong duoc.
Cho Vz =10V, Rs=110Q), V; = 50V
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Vi §RL
: |
bap an a
V, =V, =V, =10V
L= Vo 10 =55mA
R, 180
| = i oS0 _ga7A
Ry +R, 110+180
b.
|y = 2me = 400 yoma
vV, 10
I, =1_-1,, =017-0.04=0.13A
R, =£=£=76.9Q
I, 013
C.
Vo=V, —
R, +Rq
=R, =R; ! =110 LI 27.5Q
w1 (o
Vv, 10
27 Cau hoi Hay xac dinh gia tri cua Visao cho V=9V va zener diode hoat
dong khéng qué cbng suat.
Cho R = 1kQ, Pz = 300mW, R = 100Q.
Rs
[o) /\/\/\ Py
Vi IZ ,\lIL
bap an V=V, =V, =%V

Ly =F\’/Z—M=3%=33.3mA
Z
1, 1

Chon: I, =— I, =—33.3=3.33mA
0 10

Z min
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V <V <V|max

imn —

=V, +R(Izyiq + 1)<V <V, +Rs (1 +1,)
=9+0.1(3.33+9)<V, < (333+9)
=10V <V, <13V

28

Cau hoi

Cho mot so d6 mach diode nhu hinh v&. Cac s6 liéu khac cho san
trén so do. V€ mach tuong va tinh di¢n ap ngo ra.

Ge Si 29¢0

1]

- ﬂ] 6,8KQ
T |

T

1
=

Dap an

bién dpngdra:
-(24-0,3-0,7)6,8K/6,8K + 2,2K = - 17,37V

0,3V 0,7V Vou’[

24v]
— 6.8K

29

Cau hoi

Ge 77KO0O Qi

227K 7 7K0O

(a) 10m A
) l (b)

Tinh dién ap ngd ra Vo Va

dong dién I chay trong moi so dd. Biét dién tré thuan cua diode
khong dang ke.

bap an

22KQ 07V
L1 1]t +—=°  Vout
22\ E]
T 797K0D
|
S
e
- (b
Sodd(a):V, =+0.7V

1=(12-0,3-0,7)/2,2K = 5mA

Sodd (b):1=(22-0,7)/(22K+22K)= 484 mA
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V or=1.22K=4,84mA . 22K = 10,65V

29 Cau hoi
Tinh dién ap ngo ra Vour va dong dién I chay trong so dd. Biét dién
trd thuan trén diode khong dang ké.
Qi Ge 79K0
o K K — - OVﬂllf
19V q]q KO
Dap an
79K0
_17vo | I——A |1} -0
N7V N3V
22K0
—
I=11/(22K+3,3K)=2mA
Vour =2mA . 33K=6,6 V
30 Cau hoi Cho mot so' do mach diode nhu hinh v&. Tinh dong dién qua mdi
nhanh R1, Ry, R3 K Cho mot so d6 mach diode nhu hinh vé.
Tinh dong dién qua moi nhanh R1, R2, R3. Bo qua dién tré thuan
cua diode. Cac so liéu khac cho trén so do.
-ZTV
Si Si Si
R1 R2 R3
Si
Dap an Hai nhanh R, vaR, khéng c6 dong di qua .
Dong di quanhanh R, lal=(24-0,7-0,7)/3,3K=6,85mA
31 Céu hoi Xac dinh dién ap ngd ra Vo va dong dién qua mdi diode trong mach
sau. Bd qua dién tr¢d thudn cua diode khi dan.
Si - 2KQ
+10ve—1 o 2KQ 1 Va
¥ — 1KQ
bép an Dong dién qua nhanh diode Ge 1a 1;=2,47 mA ]
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Dong dién qua nhanh diode Si la | , = 2,27 mA
biénapngoraV,=1K .(2,47 mA +2,27TmA ) = 4,74 mA

32

Cau hoi

Xac dinh di¢n 4p ngd ra Vo va dong di¢n qua diode trong mach sau.
B6 qua dién tr¢ thuédn cua diode khi dan.
150 0O

‘| O

Van

V= mnnq] w i

4
L

bap an

R, =150 . 100 / 150 + 100 = ANO
60 O _L—:I—-P—T—-O
E_=24.100/100 + 150 = o0AV= ¥ <
9,6 V T |
V,=0,7V —
1=9,6-0,7/60=0,15mA

33

Cau hoi

Cho 1 so d6 mach diode sau, tinh dong dién qua mdi diode va dién
ap ngd ra VO, cac so liéu khac cho trén so do.

e

,.)n‘é A RKO [ N sV

T——e 4+o
Vo ”

bap an

Diode Ge ON , diode Si OFF

Dong qua Si bang 0
DongquaGel=(20+5-0,3)/6,8K = 3,63 mA
V,=20-68K.363mA=-47V

34

Cau hoi

Cho 1 so do diode sau , v& mach twong duong, bo qua dién tro thuan
cua diode, xac dinh dong dién qua diode va di¢n ap ngd ra V, , Cac

s0 liéu khac cho trén so do.
Qi

27K 797K0O

1.5
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Dap an So db tuong duong;
T Van
— 22K ?JV
— +
22V |
_ 2,2K
Dong dién qua diodeva di€n ap ngo ra:
| = ﬂ =4,84mA
2,2+2,2
Vo =2,25=10,65V
35 Cau hoi Cho 1 s6 fioa diode sau , ved maich t6éng Aiddng, bol qua fiedn trdd
thuaédn cuda diode ,tinh dogng fiiedn qua moai diode vag fiiedn aup
ngod ra V , cauc soa liedu khauc cho trean so fioa.
Si  3,3KQ
42V Vout
Ge
Dap an Mach dién tuong duong : -
Dong dién qua diode va dién ap ngo ra:
| = 42-0,7-03 =12,4(mA)
3,3
Vo =0,3(V)
36 Cau hoi Cho mot mach 6n ap c6 dién ap ngd ra 10V., dién tro tai Ry bién
thién trong’pham vi 250Q<R<1,25KQ. Tinh (‘;Iién tr¢ han dong Rg
VE:I cong suat tiéu tan cyc dai cua Zener? Céc so li¢u khéc cho trén so
do.
Rs
(+) o — . o (+)
Ui=50V * RL Uo=10v
() ° ()
Bap an I, ,x=10/025K=40mA =1

R, =(50-10)/40 mA = 1KQ
=10/ 1,25K = 8mA
=40 -8 =32 mA

I LMIN
I

ZMAX
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P =10.32 mA =320 mW

ZMAX

37 Cau hoi Cho md t mach 6 np ¢i dié ni'p ng ra 10V (hinh 2), zener ¢i cong
suat tiutn cwetn cwe tié ul 20mW 9 cwc dail IW. Tinh dién
tr& t&inhd nhat ¥ 1&'n nha t cho php d & Zener citc dung 6 i'p?
Cc s6 1ié u khic cho tinso d 6.
100Q
(+) o — . o (+)
U;=22V * Re  ue=10v
() ° © ()
bap an I,=(22-10)/0,1K =120 mA
IZMIN =20mW /10 =2 mA
I, =1000 mW /10 = 100 mA
I x=120-2=118mA =R, =10/118 mA = 84Q
I,,n=120-100=20mA=R ,,, =10/20 mA =500Q
38 Cau hoi Cho mot mach 6n ap sau. Biét Zener c6 Vz=10V, PZMAX =400mW.
a) Xac dinh R| cuc dai dé Zener tiéu tan cong suat 16n nhit cho
phép. i
b) Xéc dinh R cuc tiéu dé Zener ¢ trang thai ON.
2200 I
(+) o _I& — —- o (+)
Ui=20V * Ry
() ° ' © ()
Dap an I:(20 10)/0,22K = 45,45 mA
Lyax = 400mW /10 = 40 mA
I = 4545 -40=5,45mA
R uax=10/5,45mA = 1,83K
| ax = 45,45mMA
R = 10/45,45 mA =220
39 Céau hoi Cho m¢gt mach 6n ap sau c6 dién ap ngod ra Vo khong doi 20V cung

cép cho tdi Ri=1KQ va dién ap ngd vao Vy thay doi tir 30V dén
50V. Xéc dinh gia tri cua dién trd noi tiép Rs va dong cuc dai qua
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Zener.

R
(+) o :S * o (+)
Ur i Rp UL
1KO
() ° - — ()

bap an I, =20/ 1K =20 mA
I, = 20mA

R, =(30-20)/20 mA =500 Q
I, = (50-20)/0,5K = 60 mA

I =60 -20 =40 mA

ZMAX

40 Cau hoi Cho mdt mach 6n ap sau, zener on ap 12 V co6 cong suat tiéu tan cuc | 3
dai 150mW va BJT ¢6 do }Qi dong =100 va bo qua Vege. Tinh dién
trd tai 1én nhat cho phép dé Zener khong bi qua tai? Cac so li¢u khac

cho trén so do. .

PN
O
REV 15K0O
= Rp
-+

T

bap an Izmax=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

Chwong 2: PHAN CUC TRANSISTOR

1. Céc néi dung kién thec téi thiéu ma sinh vién phdi ndm viing sau khi hec xong chweng 2
1.1C4u tao BIT, FET

Hoat dong BJT, FET

Céc so d0 ndi day, dic tuyén V-A cua BJT, FET

Méi quan hé giita h¢ s6 alpha va beta ctia BIT
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le=1.+1;
£:1+£
a B

JFET , D-MOSFET thi phuong trinh Shockley:

2
ID = IDSS[ _\@j
Ve

Cac mach phan cuc cho BJT va FET

1.2

Bai to4n 1: Tim diém tinh Q, xac dinh Vg, Vg, Ve
Bai toan 2: Thiét ké mach phan cuc

2. CA&c muc tidu kiém tra danh gia va dang cdu héi kiém tra danh gia gei Vv chuwong 2

Muc tiéu kiém tra danh gia | Noi dung

Mtrc d6 Nhé Céc kién thuc can nhé
BJT
|
p=—=
IB
=1, +1,

wo B
p+1

leeo = (B+D g0 = Blceo
le=lc+lg=pBlg+1z=(B+Dl;
JFET , D-MOSFET thi phuong trinh Shockley:

2
ID = IDSS( _VGSJ
Ve
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Céc thong sb gidi han cia BIT va FET

Mrc d6 Hiéu duoc cac kién | Hiéu duoc :
thirc da hoc

Dic tuyén V-A

Cac dang mach phan cuc

Kha nang van dung cac kién | céc kién thicc ma sinh vién phai biét van dung :

thic dd hoc So sanh cac mach mic kiéu EC,BC,CC
So sanh c4c mach mic kiéu SC, GC,DC
So sanh BJT va FET
Kha nang tong hop: Bai toan 1: Tim diém tinh Q, xac dinh Vg, Vg, V¢

Bai toan 2: Thiét ké mach phan cuc

3. Ngan hang cau héi va @ap an chi tiét chwong 2

tt Loai Noi dung biem
1 Céau hoi | Tinh toan dién &p phéan cuc va Ic cho mach dién ¢ hinh sau: 2
Vee=+ 12V
RB RC
240KQ 3,3KQ

IClq»

Iy B
T B=50
bép an — _
p | - Vee —Vee _ (12-07)V _ 47,08 1A
Rg 680k

l. = Bl =50(40,08 £A) = 2,35 mA
Vee =Vee — IR =12V — (2,35 mA)(2,2kQ) = 6,83V
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Cau hoi | Tinh V¢ va Ic cho mach dién ¢ hinh sau:
VCC =-22V
Rg R,
680KQ TIB ICT 3,C3KQ
Ve
bap an - - ‘
ap | = Voo ~Vee _ (22-07)v _ 3132 /A
R. 680kQ2
l. = Sl =120(31,32 1/A) = 3,76 MA
V. == (Vo — 1R )= —[22V — (3,76 mA)(3,3kQ)] = — 9,6V
Cau hoi | Tinh toan dién 4p phan cuc Vce va dong dién Ic trong mach dién hinh
sau: Vee = + 20V
RB I RC
430KQ °[S2kQ
' |< Vee _
J " B=100
Rg
IEJ 1 kQ
Pap 4 - N B
ap an Vee=Vee _ (20-07)v 193V _ 3635 uA

® " Ryt (B+1R. 430kQ+101(IkQ) 531k
| = Sl =100(36,35 A) = 3,635 mA
Ve =Vee = IR. = 1R = 20V — 3,635mA(2kQ) — 3,635 mA(LkQ) = 9,1V
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Cau hoi

Tinh toan gia tri dién tr& Re néu c6 Ve = 10V trong mach dién hinh sau:

VCC =+20V

Pap 4n | = Vee—Vee _ (20-07)v 193V _ 36,35 1A
Re + (B+1R.  430kQ+101(1kQ) 531kQ
I = pl; =100(36,35 1/A) = 3,635 mA
Ve =Vee — IcRe
10= 20 — (3,635 x 10° )R,
Suy ra :
c = —20 _ 1073 = 2,75 kQ
3,635x10
Chon Rc =2,7kQ.
Cau hoi | Tinh toan gia tri Rg d¢é transistor hoat dong & trang thai dan bao hoa
Vee=+ 15V
bap an | Taco:

[ ]

Vcc = (Rc +ﬂRE)IC +VCE
Vee —Vee _ Ve —0.2
Re+pRe R +/Re

(Transistor dan bao hoa => Ve = 0.2V)

=l =
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Ve = 1gRg +Vge + 1Re
Vee =Vee — leRe :Vcc —0.7-1cRe

=>R; =
I I/ B
Cau hoi | Tinh toan dién 4p phan cuc Vce va dong dién Ic trong mach dién hinh
sau (ap dung phuong phap tinh gan dung)
Ve =+ 22V
RBl ICl RC
390k 10kQ2
1
X
¢K Ver o
4 B=140
Vg
RBZ R
3,9kQ g 15k
= =
Y
WAy o Re 39 o5y oy
R, + Ra, 39 + 39
Ve =Vy -V, =2V - 0,7V =13V
=Ye oy =Y _gge7ma
Re 1,5k
V. =V — IcR: = 22V — (0,867 mA)10kQ2) = 13,33V
Ve =V, — Ve =13,33V - 1,3V =12,03V
Cau hoi | Cho so d6 phan cyc mot BJT NPN Si nhu sau. Biét Vge=0,7V, d6 loi

dong $=100. Tinh:
a) dong dién tinh Ig, Ig, Ig
b) dién 4p tinh Ve va dién ap bu nhiét Ve
Céc s6 liéu khéc cho trén so do.
AV

o

10KQ

AV =

l 100Q

Trang 25




bép an

I,~1,=1001,

6=10K.1, +0,7+0,1K.1001,
I, =0,265mA

1, ~01,=265mA

V., =36-1K.26,5 - 0,1K.26,5 = 6,85V
V, = 0,1K.26,5 = 2,65V

Cau hoéi | Tinh dong dién phan cuc Ig va dién ap Vce cho mach dién hoi tiép dién
ap ¢ hinh
sau: Vee =10V
T
I ’ RC
<3 kQ
R] R2 Clz/
000 | e, 150k T—Vo
e 10uF
=~ c| k-
| 10pF
G = N
! A — N Y CE B =50
10pF Iy /
1| Re
1,2 kQ
Pap an | Dién tr¢ hoi tiép Rg 1a tong ctia hai dién trd mac giira cuc C va cuc B:

| = Voo — Ve _ (10 - 0,7)V
" Ry + (LR + Re) 250k + (51)3kQ +1,2kQ)
le = (B+1)l, = (51)(20,03 £A) = 1,02mA
Vee =Vee — 1 (Re + Re ) =10V — (1,02mA)3KQ + 1,2kQ2)
=10V — 4,28V = 5,72V

= 20,03 A
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Cau hoi | Tinh dong dién cuc thu I¢ va dién 4p V¢ cho mach dién phan cyc phan ¢ | 3
hinh sau: Vee = 18V
' RC
|6122,4 kQ
C
R 2
B\I/‘ » P Ve K .V,
150kQ | ¢, 150kQ LOuF
T 10uF Icl I "
c, T "\
Vie—{f — (Ve g 75
10uF Iy /b=
H< 5100 ]’:50;11:
Péap 4n - Voo — Ve _ (18 - 0,7)V _ 332,
Rg + (B+1)R. + Rc) 300kQ + (76)(2,4kQ + 510Q)
lc = flg = 75(33,2 1A) = 2,49mA
V. =V — IR =18V — (2,49mA)2,4kQ)= 12,02V
10 Cau hoi | Cho so dd phan cyc mot BJT NPN Si nhu sau. Biét Vge=0,7V, d loi
dong $=100. Tinh:
a) dong dién tinh I¢, Ig I
b) dién 4p tinh Vce ‘
Cac so0 liéu khac cho trén so do.
, 1OV
220KQ [] ] KO
Bapan |1 ~1_=1001,
12=220K. 1, +0,7
1,=0,051 mA
I~ = 51mA
Vi =12-1,2K .5,ImA = 5,88V
11 Cau hoi | Cho mot so d6 khuéch dai Darlington gom 2 BJT T1 va T2. B loi dong
cua T1 va T2.
Do lgi dong ctia T1 va T2 lan lugt 1a B; = 80 va p,=20. Biét dong ngd
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vao cuc B cua T1 la
181=500 pA. Céc sb liéu
khac cho trén so do.

a) Tinh dién ap ngd
vao (1d)
Tinh cong suat ti€u tan
o Yo yen T2 (1d)
Rg

R o 24V

Ulo

bép an

) 0
—
B =80.20=1600

| ., =500 pA .1600 = 0,8A
U,=U,=08.25=20V
P(T,)=(24-20).08=32W

12

Cau hoi

Cho so db phan cyc BIT nhu sau. Biét Vge=0,7 V, p=100. Tinh IB, IC,
IE, VB, VE, VC, VCE bﬁng mach tuong duong Thevenin ( Cac di¢n &p
Vg, Vg, V¢ trong so dd duge xac dinh so v6i mass va cac sb liéu khac
cho sén trén so do).

1RV

33K0
30KO [

|
—

R,’).KOH

H_

Dap an

R, = (39K // 82K ) =6,77K
E, =82K. 18/ (39K + 82K ) =3,12V
3,12=6,77K .1, + 0,7+ 100 . I, . 1K
I, =0,022 mA

I.=1 =22mA

V,=0,7+22=29V

V, =22V

V.=18-3,3K.2,2 mA = 10,74 mA
V., =10,74-22=8,54V
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13 Cauhoi | Cho so d6 phn cwe BIT nhw sau. Biét Vgg =0,7V, p=120. Tinh I,
Ic, Ig, Vi, Vi, Ve, Veg (Ce dié ip Vi, Vi, Ve trong so d6 dworc K¢
di nh so v&i mass ¢ & s6 liéu khc cho
sdntnso d06) M9V

9,1KQ
470K 0
Te
—Jﬁ <
Q 9,1KQ
bép an I,=79 pA

I. =948 pA
[, =9559 pA
V,=94V
V.=133V
V. =87V
V. =46V

14 | Cauhoi | Cho so d6 phan cyc mot BJIT NPN Si nhu sau . Bi€t V, = 0,7V, do lgi
dong B =100, Zener c6 V, =6V Tinh dong dién tinh 1., I, I, dién
ap tinh V_ , cOng sudt tiéu tan trén Zener.
Céc s6 liu khéc cho trén sg dd.

24V
12V
Dip an | [c=52,47(mA)

Iz=53(mA)
15=0,52(mA)

Ver =7,16 (V)
P=0,67.6=4,02(mW)
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15

Cau hoi

Tinh gia tri dién tré Rg, Rc va Rc cho mach khuéch dai transistor voi
dién tr¢ On dinh Reg ¢ hinh sau. HE s6 khuéch dai dong ti€u bi€u cua
transistor 1a 90 tai diém c6 Ic = SmA.

VCC =+ 20V

RB IC = 2 mAl RC

O
Cl/ Ip % 10uF
Vi0—| C % N }E =10V

10uF
2N4401 Ve
B =140
Ce
Rg :I:SOpF

2.5

Dap an

Piém lam viéc duge chon tir cac thong s6 cua nguén va transistor 1a Icg
=5mA va VCEQ =10V.
1 1
Ve = —(V..)=—(20V)=2V
= o Vec)= - (20V)
bién trd cuc phat:

=21~ 4000

R
3 5mA

N

Ve _ 2V
ICQ

bién tré cuc thu dugc tinh béng:
Vee =Vee =V ~10 -
R = vee ~Vor, Ve, _ (20-10-2)v _ 8V _ 16k
e, SmA SmA

Tinh dong dién cyc nén bang:
I
|, =S = 2MA 5556,
© B 90

Ta théy, dién trd cuc nén dugce tinh béng:
Vee =Vee = Ve, (20-07-2V _ 17,3V

le, 5556 A 55,56 LA

B

16

Cau hoi

Thiét ké mach dién phan cuc cho mdt mach khuéch dai nhu hinh sau.
Voi B =150, Ic = 1mA, VCQ = Vcc/2.

2.5
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VCC = 16V

bap an

Chon Ve, 1 1

le=10mA | g,

V
I¢ —C

h U
VCE = 8V
B

y'4 B (min) = 80
J b

e
™ 100pF

= E(Vcc):_

Tinh VBQi

Va tu:

Vee, =Ve, —Ve, =8V —16V = 6,4V
Sau d6 tinh Re:

VBQ :VEQ +VBE =16V +0,7V =2,3V
Cu61 cung, tinh Rg1 va Rgy:

i (16V)=1,6V va tinh R:

Y
RE;i=ﬂ=1,6kQ
le, 1mA
_Vee 16V _ g,
2 2

Cq

_ Vee _VCEQ _VEQ _ (16 -6,4 —1,6)V _8KkO
¢ 1mA

(str dung dién tro 8,2kQ)

e,

1 150(1,6kQ)
Re, < — (R )= = = 24kQ)
Bl 10( E) 10
RBZ

—=—V.. =V, =23V
Re: + R ok

Rg; = 143kQ (str dung 150kQ)
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17 Cau hoi | Xac dinh dong cuc mang Ip va dién 4p cuc mang ngué)n Vps cho mach
dién phan cuc c¢6 dinh ¢ hinh sau: +12V
I
Dl <1,2kQ
DX Ipss = 12mA
G DSS
{ VDS Vp =—-4V
IMQ g¥
bép an Vg =V = — 15V
V _ 2
I = 1|1 Yes. :12mA{1— ﬂ) — 4,69V
V, o\
Vp =Vpp — I 5Rp =12V — (4,69mMA)1,2kQ) = 6,4V
Vps =Vp — Vs =6,4V — 0V = 6,4V
18 Cau hoi | Xac dinh dién ap phan cuc Vps va dong dién Ip cho mach dién ¢ hinh
Sau: + 20V
Vb
1,5kQ
< )
——eV,
Vi._.—{ Ipss = 8 mA
Vp == 6V
1IMQ
2 é 7500
Dap an . Tacoé: dodongdiénlz=0

Ves =V Vs =0—15Rs = —1Rs

2
ID = IDSS( _\@J
Vp

Giai hé phuong trinh trén ta dugc: Ip Vs
e Vo, =(Rp +R )l +Vps =20V
=>Vps = Vpp — (Rp + Rs)Ip
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19 Cau hoi | Tinh dién 4p phan cuc Vps va dong dién Ip
Vbp
. G >12 vV
AN S R
$ R <
c3 D
L * /_.
N
_, { 10uF
K30A
N K + CG
¢ Rm2 { -~
T T '\100uF
bap an e Taco:
R
VGS :VG _Vs :VDD —— IDRS
RBl + RBZ
2
D 1 Ves
D DSS Vp
Giai hé phuong trinh trén ta duoc: Ipva Vs
e Voo =(Ry +R)lp +Vps =12V
=>Vps = Voo— (Rp + Rs)lp
20 Cauhoi | Tim dién ap phan cuc va dong dién Ip cia mach:
vdd
e
! % Rd C/ZVO
Rgl 1‘% ™
Rg2 é Rs
Dap an e Taco:
2
V,
I, =1 1- -5 1
D DSS( VP ] ( )
R
Ve =Vpp ez
RGl + RGZ

VGS =VG _Vs =VG - IDRS (2)

Giai hé phuong trinh (1) va (2) ta duogc:

Ip va Vs
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e Vpp=(Rp+Rs)lp+ Vps
=>Vps = Vpp — (Rp + Rg)Ip

Chuwong 4: OPAMP VA MACH UNG DUNG
1Cac néi dung kién tharc toi thiéu ma sinh vién phai ndm vieng sau khi hoc xong chwrong 4
1.1

+VCC ______

-Vst

+Vssr Vd'= Vis - Vi.

“““ -Vee

Dactuyéntruyéndatkhicihditié fm

1.2Khuéch dai dao : A, = \% =R
i 1

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

1.4
Bai toan 1: Xac dinh mach dao hay khéng dao, cho v v€ v,
Bai toan 2: Mach khuéch dai ghép 2 Opamp , xac dinh v,

2Cac muc tiéu kiém tra danh gia va dang cdu héi kiém tra danh gia gei v chwong 4

Muc tiéu kiém tra danh gia Noi dung

Mtc d6 Nhé cac kién thic can nhé

Khuéch dai déo : A, = Vo = _R
V. R

Khuéch dai khong dao: V, = (1+ %jvi

Mrc d6 Hiéu duoc cac kién | Hiéu duoc hoat dong cua cac mach khuéch déo va khong ddo, ung
thic da hoc dung.
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Kha niang van dung cac kién | Céc kién thirc ma sinh vién phai biét van dung :

thuc da hoc Mach cong dao dau
Mach cong khong dao dau
Mach khuéch dai vi sai
Kha nang tong hop: Bai toan 1: Xac dinh mach dao hay khong dao, cho vj vé v,

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

3Ngan hang cau héi va dap an chi tiét chuwong 4

tt Loai Noi dung biém
1 Cau hoi Cho mét mach khuéch dao OPAMP c6 cac so li€u cho trudc nhu | 2
hinh v€. Bict ngd vao sin bién d¢ dinh 0,5V, ngo ra sin bién do dinh
dinh 20V.
R2
Vi R1 15V
- Vo
4,7KQ
-15Vv
a) Tinh d6 loi ap va dién tr6 hdi tiép.
b) V61 dod loi ap tim dugce ¢ cau a va gid st ngd sin bién do dinh 1V,
ve€ dang song dién ap ngo ra.
Dap an a)bién &p dinh ngod ra 1a 10V, ngd vao 1a 0,5V. B¢ loi ap 1a | 2
10/0,5=20. Dién trd hoi tiep R, =20.4,7K=94K
b)Vin=sinot[V]=Vou=-20sinwt ‘
Bién d¢ dinh duong +20V>ngudn duong +15V nén bi xén bodi
+15V ‘
Bién dg d3nh am -20V<ngudn am -15V nén bi xén bao1 -15V
Vout4
15V / \
/ T/2 T ot
-15V
2 Cau hoi Cho mdt mach khuéch dai ddo OPAMP nhu sau, biét dién ap ngd | 2

Vao V|N=25in(0t[V].

10K0O

10O 15V
O-o—eo{ Jo—=

X7°* . X7 .4



a) Tinh dién ap cua mach.
b) V& dang song dién ap ngd ra Vour so voi dién ap ngd vao Vin. CoO
nhén xét gi vé dinh duong va am cua dang soéng dién ap ngd ra?

Dap an A,=-10K/1K=-10
Vour = (-10) 2 sinwt = - 20 sinwt [V]
Vout4

15V / \
/le T ot

-15V

Cau hoi Cho mé t ma ch 100 khué ch d ai
OPAMP sau, —— biétdié i'p
ng Yo Vin=12 ’7 av sinot[V].
a) Tinhd 6 loi o fi\;>—<—-o diédpcla
ma ch. Vin v Vont
b) V& dang — - sing dié i'p
ng ra Vour SO i voidiép

ng Yo Vin. Tinh bind 0 di nhdi nhchadién’pngra.

Dap an A, =1

\%

Vour = Vi = 12sinLot [V]

ouT

Bién d6 dinh dinh ngd ra | 18V

Vout4

oV \
\le / T

v

-9V
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Cauhdéi | Cho mach khuéch dai ddo OPAMP

a) Tinh d¢ loi ap

b) Dién vao cot dién dp ngd ra khi biét dién ap ngd vao cho
trudc cua bang sau

100K 0O
—
100K O
| 1—=
10K0O 17V
O———on
b0
Ur ‘ Uo
17OV
—
Ui(V) Uo(V)
-3
-2
-1
+1
+2
+3

bap an D6 loip=- (100K // 100K )/ 10K =-5

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

—»
Cutput

1

a) Tinh d¢ lg1 dién ap
b) V& dang song dién ap ngod ra theo dién ap ngd vao Vy (t) = 2 sin
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1007t (V)

Pép an

D6 loi ap = - 100 K /5 K = -20
V., = (-20) (2'sin 100 ot ) = - 40 sin 100 w t [V}

Vouta

30V / \
T2 T g

Cau hoi

Cho mot so 46 mach OPAMP nhu hinh v&. Biét Viy =+3V va Vp=-
4V. Tinh dién ap ngo ra. Céc so li€u khac cho trén so do.
22K?

Vil 2,2K? ~ 15V

Vo
Vi2 4+

-15V

bap an

Vo=(-22K/22K) (+3)+(1+22K/2,2K) (-4) =-74V = bdo
hoa am
V,=-15V

Cau hoi

Cho mot mach khuéch dao OPAMP c6 céac sb liéu cho true nhu
hinh v&. Biét ngd vao sin bién d§ dinh 0,5V, ngd ra sin bién d§ dinh
dinh 20V.
a) Tinh d6 loi ap va dién tro hoi tiép
b) Vi d6 loi ap tim dugce ¢ cau a va gia str ngd vao sin bién do
dinh 1V, v& dang song dién ap ngo ra.
R2

- R1 15V
Vi H - Vo

4,7KQ

-15V

Dap an

D6 lgi ap = - 10 /0,5 = -20
=20.4,7K = 94K

»

Vout 4

AR
/m T

v
-

-15V
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Cau hoi

Cho mot khuéch dai OPAMP sau. Biét dién ap ngd vao V=5 sinwt
[V].

a) Tinh d¢ loi ap d€ dién ap ngd ra Vo dinh dinh 16n nhat cho phep
b) Tur d6 tinh dién tr¢ hoi tiép Rf thoa mén dicu kién trén

(Céc s0 li¢u khac cho san trén so do)

15 KO R¢
'll I !
15V
100 h
o— SV
A =1
\Y4 Van
! 100
° T
—l— -+ -+

bap an V,=12V=25sinot[VI=>V,,, =25V
Vourx =15V= A, =15/25=6
1 +R,/15K=6=R,=75KQ
Cau hoi Cho mét mach khuéch dai OPAMP sau. Biét dién 4p ngd vao
Vin=0,5 sin (Dt[V] .
a) Tinh QC) loi ap cia moi OPAMP va cuia toan mach
b) V& do thi dang song dién dp ngd ra Vo1 Va Voy
(Céc s0 li¢u khac cho san trén so do).
10K 47K
2KQ
15V
- 47KQ
O— -0
Vin -15V Va1 -15V Va2
Dap an OPAMP 1 cO A, =+6

OPAMP 2 c6 A, = - 10

Do loi ap ap toan mach A, = (+6) . (-10) = -60
V,,=3sin ot [V]

V,,=-30sin ot [V]
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2V FEAK
(e} /\ »
\_/ |
RV

Vo2 A

15V / \
/T/2 T ot

-15V

10

Cau hoi

Cho mot mach khuéch dai OPAMP sau. Biét dién &p ngd vao
V|N:0,55in0)t [V]

a) V& dang song dién ngd ra Vol va Vo2 theo VIN biét dién ap
Vo2 ¢6 bién do dinh dinh 16n nhét cho phép ma khéng bi xén
do b&o hoa

b) Tir d6 tinh do loi 4p toan mach va dién tré hoi tiép R thoa
man diéu kién

(Céc s6 liéu khac cho san trén so do)

10K R
2KQ
15V
= 4.7KQ 15V
O— -0
Vin -15V Va1l -15V Vo
i
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Pépan | OPAMP1 cOA, = +6

V,,=3sin ot [V]

V,,=-15sin ot [V]

OPAMP 2 c6A,=-15/3=-5

D9 loi di¢n ap toan mach A,, = (+6) . (-5) =-30

R = 4,7KQS = 2335 KDQ AVZeY

2V FEAK
(e} [\ »
\_/ |

RV

Vnl
15V

5 >
1
15V
11 Cau hoi Cho mot maqh khuyéch dai ddo sau, tinh pham yi gidi han cta dién | 1
ap ngo vao dé OPAMP khong bi bao hoa. Céc s6 li€u khéc cho trén
so do.
100K
Dy o
Y
apan av=-10_ 44
10
15
V. ~=—=15
1 max 10 (\/ )

Chwong 6 : PAI SO BOOLE VA MACH LOGIC
1Cac nai dung kién tharc téi thisu ma sinh vién phdi nédm vieng sau khi hoc xong chwrong 6

1.1 Cac cong logic co ban
1.2 Cac quy tic co ban dai s6 Boole
a.l=a a+l1=1

(VG&ib=1) (VG&ib=1)
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a.0=0
(V&iib
aa=a
a.a=0
a(a+b)=a

13
Pinh ly De Morgan

Pinh 1y 1:
bao lai :
Dinh ly 2:

bao lai:
14

a+0=a

=0) (V&ib=0)
a+a=a
a+a=
(V&i=1)
a+ab=a
A+B=AB
A+B=AB
AB=A+B
A.B:R'Fg

Bai toan 1: Tir bang sy that xay dung biéu thirc Boole , V& so dd logic.
Bai toan 2: Cho biéu thirc Boole ,lap bang su that,don gian biéu thirc biu dién thanh so d6 logic
2Cac muc tiéu kiém tra danh gié va dang cdu hoi kiém tra danh gia gei v churong 6

Muc tiéu kiém tra danh gia

Noi dung

Mtrc 36 Nho

cac kién thirc can nho :
Cac quy tic co ban dai s6 Boole

Dinh Iy De Morgan

Mrc do Hiéu duoc céc kién
thirc da hoc

Hiéu duoc hoat dong ciia cac cong logic

Kha ning van dung céc kién
thirc da hoc

c4c kién thirc ma sinh vién phai biét van dung :

Xay dung biéu thirc Boole

V& so db logic

Lap bang su that

Pon gian biéu thic va lay két qua biéu dién thanh so d6 logic

Kha nang tong hop:

Bai toan 1: Tir bang sy that xay dung biéu thirc Boole , vé so do
logic.
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Bai toén 2: ~Cho biéu thlﬁ:g Boole ,lap bang sy that,don gian biéu
thirc bi€u dién thanh so do6 logic

3Ngan hang ciu héi va dap an chi tiét chuwong 6

tt

Loai

NGi dung

1

Cau hoi

Cho mot bang su that sau day 2

a) Xay dung biéu thirc Boole dang téng cua tich.
b) Vé so do logic

Input

Out put

B

e il il k= k=R =R R

— OO == O
ol—|Ool~|lOo|~|O|A
S| O || || =

1

1 1 0

Dép an

a)Y=ABC + ABC +ABC

b) So db log

A
o]

ic
R(C
O O

{>c
|
..___I>o_.
|

(¢]

URVRY

o O

Cau hoi

Cho mdt so d6 logic sau: 2

L —

B_(>e_

C—doo—
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a) Viét ham Boole ¢ ngd ra.

b) Lap bang sy that.

Dép 4n

a) Biéuthuc Boole Y= AB + BC

b) Bang su that

=000 + 001 + 000 + 100

Input

Out put

—_ = — o |lo|lo|o |

— O || == || O

Slo|~ oo~

1

[a—

— O =|lOo|=|lOo|=|Oo |6t

0

Cau hoi

Cho mot biéu thirc Boole sau:

Y = ABC + ABC + ABC
1) Lap bang sy that o o .
2) Bon gian bicu thirc va lay két qua bicu dién thanh so do logic

bap an

Y = ABC + ABC + ABC =111+101+011= BC + AC = C(A+ B)

Input Out put
A|lB|C Y
0| 0O 0
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| == O O O
= O O] k| k| O

R o k|l o k| Ok
R O k|l ol Rl o o

1

[EEN

Cau hoi | Cho mot biéu thirc Boole:

Y = ABC + ABC + ABC + ABC
a) Lap bang sy that.
b) Pon gian biéu thirc biang phuong phap dai s6, rdi biéu dién thanh so
dd logic.

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

slols

Bl |lolole|o]|>
~|lo|lo|lr|r|lo|lo|®
o|lRP|lOo |, |O|FR|O|IO
Pk |o |k |o|o o<

1 1 1 1

Céau hoi | Cho mdt cong logic sau day:
High _

Low = 12345678
High Inputs Y
mim -

B

V& dang xung & ngd ra vdi cung cac xung ngd vao A va B.
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bép an

H A
L
H B
L
H
- T Y
Cau hoi | Cho mét so d6 logic sau: 2
A —(>o—
B0 Y
C—foo
a) Viét ham Boole ¢ ngd ra.
b) Lap bang su that
bép an .
Y=AB +BC =000+ 001+ 100
A B C Y
0 0 0 1
0 o] 1 1] 10
0 1 0 0
0 1 1 0
1 0 0 1
1 0 1 0
1 1 0 0
1 1 1 0
Cau hoi | Dung toan cong NAND dé xay dung 3 cong co ban AND, OR, NOT 1.5
bap an AR

L eF g SN o
A oA
0B

f} E=A+B
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|

8 Cau hoi | Dung toan cong NOR dé biéu dién 3 cong logic co ban AND, OR, NOT. | 1.5
Dap an
=
A+B
A A4+R
B
A A
A+B =AB
B _
B
9 Cau hoi | Dung toan cong NOR, vé so d6 logic biéu thirc Boole sau: 1.5
Y=(A+B)(C+D)
Pap an
'é‘ AtB
A+B+C+D =(A+B)(C+D)
C
D
C+D
10 Cau hoi | Cho mo bang sy that sau day: 2
Input Out put
A| B |C Y
0| 0O 0
0|01 1
0|10 0
0 1)1 0 a) Xay dung biéu thitc Boole dang
117010 1 tong cua tich q N
11011 0 b) Bon gian biéu thirc va biéu dién
bang so do logic
11110 1
1111 0
bép an o o .
Y=ABC+ABC+ABC
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=ABC+AC

I

AR C
11 Cau hoi | Cho mét so do logic sau:
A
B
\I[% Y
C
Papan | 3)y = AB+BC
b)
Input Out put
A| B |C Y
0| 0O 0
0|01 1
0|10 0
0|11 0
11010 0
110 |1 1
11110 1
1111 1
12 Cau hoi | Cho mot bang su that sau day

Input Out put
A| B |C Y
0| 0|0 1
0|01 0
0|10 0
0|11 0
11010 0
1101 0
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1
11 1

9 a) Xay dung biéu thirc Boole dang
tong cua tich
b) Vé so do logic

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

A
B

C

Ty
.

Cau hoi | Cho mét so do logic sau

w >

C

a) Viét ham Boole ¢ ngd ra.
b) Lap bang sy that

bipan |g) Y =(A+B)(B+C)

b)
Input Out put
A|B|C Y
0| 0|0 0
0|01 0
0|10 0
0|11 1
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1 0 0 1
1 0 1 1
1 110 0
1 1 1 1
14 Cau hoi | Cho biéu thirc:
Y = AB +BC
a) V& so db logic
b) Lap bang su that
Bapan | )y = AB+BC
A
B
L Y
C
b)
Input Out put
A | B |C Y
0 0 0 0
0 0 1 1
0 1 0 0
0 1 1 0
1 0 0 0
1 0 1 1
1 1 0 1
1 1 1 1
Chwong 7: MaCH DéM

1Cdc néi dung kién thirc toi thiéu ma sinh vién phdai nim vieng sau khi hoc xong chwong 7

1.1Bang trang thai cua JKFF, TFF

J E | CK Q
— QF— —] Q—
—IK Ql—— —IK QF— 0 1 1 0
_ — A - . 1 ]o |1 1
Flip-flop tdc dong canh lén  FF tc d 6 ng ca nh xu0 ng 1 1 1 E
0

Flip-flop JK.
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— 1T Y T Q
0 Q
K Ck — 1 Q
[:1 -
Flip-flop T.

Bai toan 1: Thiét ké mach dém 1én bit dong b6 MOD M

Bai toan 2: Xac dinh s6 Flip Flop JK can dung cho mach dém MODM?V& so d6 logic, gian d6 xung
va tan so ngo ra

2CAac muc tidu kiém tra danh gia va dang cdu héi kiém tra danh gia gei Y chuwong 7

Muc tiéu kiém tra danh gia Noi dung

Mirc d6 Nho céc kién thic can nho : Bang trang thai cua JKFF, TFF

Murc d6 Hiéu duoc cac kién | mach dém 1én bat dong bo MOD M
thirc da hoc

Kha ning van dung céac kién | Thiét ké mach dém 1én bat dong bd
thic da hoc

Kha ning tong hop: Bai toan 1: Thiét ké mach dém lén bat dong b6 MOD M

Bai toan 2: Xac dinh sb Flip Flop JK can dung cho mach dém
MODM?V& so d6 logic, gian d6 xung va tan s6 ngd ra

3Ngan hang cau héi va dap an chi tiét chuwong 7

tt Loai Noi dung biém

1 Céau hoi | Khao sat mach dém MOD 7 dung Flip Flop JK qua cac budc phan tich, v& | 3
so do logic, v& ,
Danh xung dém, 1ap bang dém.

Pap an | a) Phan tich : MOD 7 : dém tir 0 dén tir 0 dén 6 va sb can x6a 7 , dung 3
FF JK .
b) Vé so do logic:
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RESET

€7 Q JI11 4o JI11 Ho J]1
CKLO CKLOH CK O~§L2CK
Q K |[e  Kplle Kf
O O O
= 1o

¢) V& dang xung dém

cog | LI LT LT LT LT LT LT

K1

0A T
QB ] [

QC I
d) Bang ¢ém MOD 7
Xungdém | C | B | A | S6 dém
1 0] 0O 0
2 0] 0|1 1
3 0|10 2
4 0|11 3
5 110 1]0 4
6 11011 5
7 11 11]0 6
Cau hoi a) Co bao nhiéu Flip Flop JK can dung cho mach dém MOD §?
) b) V& so do logic va tan s xung clock néu ngd ra bit MSB ¢6 tan
sO 1a 15 Hz.
Dap an
RESET
(j)FFc (J)FFB (])FFA
S J|1 J |1 J
/8 Q |’ Q Oj Q 1 cLock
CK CK CK<QO—
Q KL @ Kt [@ K
O O O

F=8.15HZ =120 HZ

Cau hoi | a) Co bao nhiéu FlipFlop JK can dung cho mach dém MOD 152
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b) V& so d logic va tinh tan s6 xung clock néu ngd ra bit MSB ¢6 tan sd

1a 25Hz.
Dap an a 4FF
b. FFA FFR Recet
J’ 1 I 1
P Ot gl 0 f/15
clack I o ] k Q' L K
1

O

N .
pY Je
TAn cA yuno

Tan s6 xung clock=15.25=375Hz

4 Céu hoi | a) C6 bao nhiéu Flip Flop JK can dung cho mach dém MODS? 2
b) V& so d6 logic va tinh tan s xung clock néu ngd ra cua bit 22 ¢6 tin sb
200 Hz.
bap an RESET
(})FFC (])FFB AFFA
1o SET 31 o ST a1t o 31
cK oj cK oj cKrqo—HOCK
Q K[L [Q cr K1 [Q K |1
O O O
a.3FF

b. Tan s6 xung clock = 8 . 200 Hz = 1600Hz

Ngan hang cau hoi thi nay da duoc thong qua b mon va nhém can bd giang day hoc phan.
Tp.HCM, ngay . 29.. thang .. 6..nam..2007 .. ..

Nguwoi bién soan
(Ki va ghi r0 ho tén, hoc ham, hoc vi)

ThS Lé Hoang Minh

T6 trudong bd moén: GVC Vi Pinh Phwong  ........... (Ki va ghi r6 ho tén, hoc ham, hoc vi)
Can b giang day 1: THSLé Hoang Minh. .......... (Ki va ghi r6 ho tén, hoc ham, hoc vi)
Can bo giang day 2: THS Nguyén ThiLudng.......... (Ki va ghi r6 ho tén, hoc ham, hoc vi)
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