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) 1. What kind of flip-flop is the most popular component to compose a register? ®SR @D @JK @T
) 2. How many address lines are required in an 8Mx16 RAM? ©12 @18 ®23 ®24

) 3. Which one is non-volatile memory? © Registers @SRAM @ DRAM @ Flash memory

) 4. Ina ripple counter, all flip-flops use the same clock signal.

SR EAE (98 4)

. Derive the following terms for the sequential circuit shown in Fig. 1.

(1) Input (Excitation) equations  (5%)

(2) State equations and output equation (6%)
(3) State table (8%)

(4) State diagram  (5%)

. The state diagram for sequence detector which detects a sequence of three or more consecutive 1’s in a

string of bits coming through an input line x is shown in Fig. 2(a).

(1) Complete the state table as shown in Table 1 using natural binary encoding for state assignment (i.e., So
=00,5;=01,S,=10,S;=11). (4%)

(2) Use D flip-flops and derive the simplified flip-flop input (excitation) equations and output equation
using the K-map.  (4%)

(3) Draw the logic diagram of sequence detector with D flip-flops as shown in Fig. 2(b).  (4%)

(4) Use JK flip-flops and complete the state table and JK flip-flop input as shown in Table 2. (6%)

(5) Use JK flip-flops and derive the simplified flip-flop input (excitation) equations using the K-map.
(6%)

(6) Draw the logic diagram of sequence detector with JK flip-flops as shown in Fig. 2(c).  (4%)

. Design the synchronous sequential circuit using T flip-flops with the state diagram as shown in Fig. 3(a).

(1) Complete the state table as shown in Table 3.  (8%)
(2) Derive the simplified flip-flop input (excitation) equations.  (6%)
(3) Draw the logic diagram with T flip-flops as shown in Fig. 3(b).  (5%)

. Please answer the following problems.

(1) Briefly explain the operations of the 4-bit universal shift register shown in Fig. 4.  (6%)
(2) Briefly explain the read and write operations of the 4 x 4 RAM and the memory cell as shown in Fig.
5(a) and 5(b), respectively. (8%)

. Using an 8 x 2 ROM shown in Fig. 6 and a 3 x 4 x 2 PLA shown in Fig. 7, implement the truth table shown
in Table 4. (13%)
0 Table 1 Table 2
N\
v Present Next Present Next
— . State Input State Output State Input State Flip-Flop Inputs
. A B X A B y A B X A B Ja K, Is Kg
0 0 0 0 0 0
0 0 0 1 0 0 1
0 1 0 0 1 0
0 1 1 0 1 1
1 0 0 1 0 0
1 0 1 1 1
A 11 0 1 1 0
1 1 1 1

\/ Fig. 2(a)




-] o, ) —_r £ A4 = %, s 2, oL BN
WP LA F-FHERS-FHFT1 ki AP AT F
g5 e
Fip-flop D JK T
_— X T A \y
characteristic| (t+1) =D Q(t+1) =JQ+K'Q Q(t+1) =T®Q =D
equation e .
D Qt+1) J K|Qt+1) T | Qt+1) L.
characteristic PYE I R —
table 0|0 0 00 0 (,'{E!.)\ B o
R 0 1|0 i o'(n) clk
e 101 — Clock
1| Q(n Fig. 1
P —B
an ae=n| J Kk ev ee=1 T (00 (01) T
excitation 0 0 0 X 0 0 0 Clock
table 0 | 1 X 0 1 1
1 0 X 1 1 0 I @ @ .
1 I X 0 1 1 0 ’ Fig. 2(b)
Fig. 3(a)
Select Parallel cutpats
J S'->I|aw l_ l— l»— l»—
' i [ 1 [ & ™ [ . [s
P —1 53 Output Input —»{ BC |— Output . ‘1‘ = | ‘:‘ 2 T ) oD
_ p 1
{>° Read/Write
5'4 ReadWrite ‘:::‘I. : ‘i"f& : ‘:‘;L; ‘:::ll
Fig. 5(b) | I ]
Serial | Scrial
e ] e
|nI..J| s I’.ual-l\-l inputs
> S— Fig. 4
Word 1 } } )
]
Addres | _— * c—5 ] R L A
fapis ' ¥ i ¥ 3 M O
2 =} — S
T T T ¥ [
1/
Bl ) ) I } O
L R -
Memory e bd ] [] [] IT\
enabile = . ! ]_) —1> Clk
Woed i i CCBFAN UU 0 e L
ReadWrite { * } * L F Clock
U U (2 U Fig. 7 . Fig. 2(0)
. : ig. 2(c
Fig. 5(a) | | g
Output data
Table 3 Table 4 0 I 1— A
Present State Next State Flip-Flop Inputs A B C Fl I:2 . B
. A2 2
Ay A A Az Ay Ay Taz Tar Tao 0 0 0 0 0 . .
0010 O B2 d-ec::dtr 4 —r — A
010[1 0 c» ] -
0111 1 6
100|1 0 =
1011 1 O
110{0 1 Qv !
111(0 1 .
Clock .
Fig-6 ¢ F, "* Fig. 3(b)



