BAI 3: MACH PEM NHI PHAN KHONG PONG BO

I. Muc tiéu, D) dung va trang thiét bi:

1) Muc ti€u:

Huwéng din thi nghiém Thiét ké hé thong so

Gitp HSSV thuc hién lai noi dung di hoc & 1y thuyét, tir 6 mé rong hon
bang cach két nbi nhiéu IC.
Gitp HSSV van dung dugc kién thire chuyén mon vao thuc té, thiét ké duoc

mach dém 1én theo yéu cau.
2) Do dung va trang thiét bi:

Kit thi nghiém.

Kim, tua vit, mé han.

Day cam Board.

So' d6 chan linh kién
IC cho bai thuc hanh: 7473, 7476.
II. DPém lén nhi phin KDB

3) Mach dém Ién dung JK - FF

a) DPanh so do chan cho mach:

Led QA Led QB Led QC Led QD
+Vcc +Vce +Vce +Vce
J Q J Q J Q J Q
[CK>——0pcLk Op CLK Op CLK Op CLK
—K|560—x —K|560—x —K|560—x — K|z a p—X
O O (@) O
T 7473 T 7473 T 7473 T 7473
+Vee < ’ : :
b) Rép mach. Dién gia tri vao bang trang thai:

Ck | Qa| QB |Qc|Qp| Dec
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Huwéng din thi nghiém Thiét ké hé thong so
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¢) Két luan:

Mach dém trén, néu xung ck th@ 23 thi gid tri thip phan tuong Ung

III. Mach dém lén MOD m:
4) Cach tac dong ngd vao KPB:
Mach dém 1én MOD m thi tai gi4 tri m ta lay cic ngd ra ¢ mirc [1] qua cong
NAND(AND) tac dong dén cac chan Clr’(Clr)
Vi dy: ¢ém 1én MOD 10: tai gia tri 1010(1010) ta ldy Qs, Qp qua cong
NAND tac dong dén cac chan Clr’.
5) Rap mach (Luu y: cdp ngudn cho IC):

a) Panh so do chan cho mach:

Led QA Led QB Led QC Led QD
+Vce +Vcc H+Vce +Vce
J Q J Q J Q J Q
CLK CLK CLK Op CLK
K| ap—x K|z p—x K|z a p—x I—K| ap—x 7400
(@] (@]

o o
| o
(&) o
T73 T743 ‘I743 T743

b) Rép mach. Dién gia tri vao bang trang thai:
Ck | Qa|QB|Qc|Qp|Dec
0]0]0]0] O

O |0 | [ | |h (W |~ (O
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Huwéng din thi nghiém Thiét ké hé thong s6

10
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¢) Két luan:

Mach dém trén, néu xung ck thir 23 thi gid tri thip phan tuong Ung

6) Bai tap:
a) DungIC JK - FF v& va rap mach d&ém 1én MOD 6
b) Dung IC JK - FF v& va rap mach dém lén MOD 7
IV. Mach dém 1én chin tir s6 m dén s6 n (n#2M):
7) Céch tac dong ngd vao KPB:
Mach dém 1én chan tir s6 m dén s n thi tai gia tri (n+1) ta léy cac ngd ra ¢
murc [1] qua cong NAND(AND) tac dong dén mot s6 chan Clear (Clear) = R
va Pre(Pre) =S dé dit sé m.
S6 m: bit ndo c6 gia tri [1] thi tac dong dén chan Pre (Pre) ctia FF bit do; bit
nao cé gia tri [0] thi tac dong dén chan Clear (Clear) cua FF bit do.
Céc ngd vao KPB con lai nbi sao cho khong tac dong,
Vi du: Mach dém chin tir s6 2 dén s6 8 thi tai gid tri (8+1) =9 (1001,) ta 1dy
cac ngd ra Qa. Qp (co6 gid tri [1]) qua cong NAND tac dong dén cac ngd
va0 KDB Clr 4cp;Pres dé datsé 2 (00107).
{S6 2(0010,): bit c6 gia tri [1] 1a cua FF B thi tic dong dén chan Pres; bit
co gia tri [0] 1a ctia FF A,C,D thi tdc dong dén chan Clear acp}.
Céc ngd vao KPB con la: Cirg; Preacp = [1]. {ndi sao cho khong tac
dong.}

8) Rép mach (Luu y: cap ngudn cho IC):
a) Panh so do chan cho mach:
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Huéng din thi nghiém Thiét ké hé thong sd

+Vce Led QA Led QB
+Vce +Vee o
E: 1Ll
JilaQ —J I Q
CLK Op CLK
K| Qp—x 1« |5 Qp—x
(&)

+Vce

+Vce

Led QC

+Vce

+Vee Led QD

7400

b) Rép mach. Dién gia tri vao bang trang thai:

Ck | Qa| QB |Qc

Qo | Dec

O |0 [ [N [ |hA (W |~ O
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¢) Két luan:

V.  DPém xubng nhi phan KDB
9) Mach dém xudng dung JK - FF

a) Panh so dd chan cho mach:
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Huwéng din thi nghiém Thiét ké hé thong so

Led QA Led QB Led QC Led QD
+Vce +Vce +Vce +Vce
J Q J Q J Q J Q
[CK>——ObcLK _I——O CLK c‘_li—o CLK _li—o CLK
—K|5QO —K|5Q —K|500 — K|y p—=
(@) (@) (@) (@]

]’ 7473 ]’ 7473 ‘I 7473 T 7473
+Vee < - . ‘

b) Rap mach. Dién gia trj vao bang trang théi:
Ck | Qa| QB |Qc|Qp|Dec
0000 O
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¢) Két luan:
Mach dm trén, néu xung ck thér 23 thi gid tri thap phan tuwong uUng

d) Giai md mach dém trén sang LED 7 doan.
VI. Mach dém xudng chin tir s6 n xuéng sé6 m (m # 0):
10) Céch tac dong ngd vao KPB:
Mach dém xuéng chin tir sé m dén s6 n thi tai gia tri (m-1) ta lay cac ngd ra
& muc [0] qua cong OR(NOR) tic dong dén mot sd chan Clear (Clear) = R
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Hwéng din thi nghiém Thiét ké hé thong sb

va Pre(Pre) =S dé dit so n.

S n: bit nao ¢ gia tri [1] thi tac dong dén chan Pre (Pre) ctia FF bit d6; bit nao

c6 gia tri [0] thi tic dong dén chan Clear (Clear) ciia FF bit do.

Cac ngd vao KDB con lai nbi sao cho khong tac dong.
Vi du: Mach dém chan tir s6 8 dén sd 4 thi tai gia tri (4-1) =3 (00115) ta lay
cac ngd ra Qc, Qp {c6 gia tri [0]} qua cong OR tac dong dén cac ngd vao
KBB Clr 4sc;Prep dé dat sd 8 (1000,).
Céc ngd vao KPB con 1a: Clrp; Preapc = [1]. {ndi sao cho khong tac
dong}

11) Rap mach (Luu ¥: cap ngudn cho IC):
a) Panh so do chan cho mach:

+Vee Led QA Led QB +Vee Led QC| Led QD
+Vce I +Vce I +Vce I +Vce ([
E: E: E: Ll
4 4 4 "4
JlaQ JlaQ JlaQ ° +— JiaQ
CLK CLK CLK 4,——0 CLK
K| Q K| Q K| Qp '>—K|560—D
o 7432

7476

o
-
O
7476 ] 7476 ] 7476

b) Rép mach. Dién gia tri vao bang trang thai:
Ck | Qa| Qs |Qc|Qp|Dec
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Hwéng din thi nghiém Thiét ké hé thong so

15
16

¢) Két luan:

VII. Baitap:

a) Dung IC JK - FF v& va rap mach &ém 1én chin tir s6 2 dén s6 9

b) Dung IC JK - FF v& va rap mach dém 1én chin tir s6 3 dén s6 7

¢) DungIC JK - FF v& va rap mach &ém xudng chan tir s6 9 dén s6 2
d) Dung IC JK - FF v& va rap mach dém xubng chan tir s6 7 dén s 3
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