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Module-2

3) a) Design a combinational circuit that will multiply two 2-bit numbers. (12 Marks)
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b) Implement full subtractor using 3:8 line decoder with active high outputs and active low enable input. (08
Marks)
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4) a) Implement following using 8 to 1 MUX with a, b, ¢ as select lines f(a,b,c,d)=>(0,1,5,6,7,9,10,15). (08 Marks)
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b) Implement a 1-bit comparator using 2:4 decoder 74139. (04 Marks)
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¢) Design a priority encoder for a system with three inputs, with the middle bit with highest priority encoding to 10,
the MSB with the next priority encoding to 11, while the LSB with the least priority encoding to 01. (08 Marks)
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Module-3

5) a) With a neat diagram, explain the workig of master-slave JK flip-flop along with waveforms. (10 Marks)
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b) Explain switch debouncer using SR latch with waveforms. (10 Marks)
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6) a) Write the characteristic equation of SR, JK, D and T flip-flops. (08 Marks)

Ans: Characteristics equation of SR flip-flop:




Characteristics equation of JK flip-flop:
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Characteristics equation of D flip-flop:
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Characteristics equation of T flip-flop:

b) Differentiate sequential logic circuit and combinational logic circuit. (04 Marks)




c¢) Explain the operation of SR latch with an example. (08 Marks)
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7) a) Design a 4-bit register using positive edge triggered D-flip-flop to operate as indicated in the tablebelow: (12

Module-4

Marks)

Mode Select Data line selected Register Operation

a ao

0 0 do Hold

0 1 d, Shift right

1 0 d» Shift left

1 1 d; Parallel load
Ans:
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Mode Select | Data line Register
a a selected Operation
0 0 d, Hold
0 1 d; Shift right
1 0 d, Shift left
1 1 d; Parallel load

b) Design a 4-bit mod-8 Johnson counter and also write the count sequence table. (08 Marks)
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mmmtﬁumﬁn
is one. This is connected back to the D input of

ﬁﬂmﬁuﬂhhm,TMﬂmhnhsM
edge produces Qu= 1 and Qy=0Q. = 0,
Qunﬂairn[b%memmm-mwmtl,;-l,@.-j,%=ﬂ,
Qp=0. The sequence of states is summarized in Table 542 After 8 states the same
sequence is repeated. _

In this case, four-bit register is used. So the four-bit sequence has a total of eight
states. Fig. 5.4.10 gives the timing sequence for a four-bit Johnson counter.

Sy [ 2 3 4 5 | In 7 I'l

w—
Qg | ’
ac —:—
5 i =

Fig. 5.4.10 HJWMnMM”

OR

8) a) Design a 4-bit binary ripple up counter using positive edge triggered t-flipflop with a count enable line. Write
the counting sequence and relevant timing diagram.
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(b) Design a synchronous counter to count the sequence 0, 1, 4, 6, 7, 5 and repeatusing positive edge triggered JK
flip-flops.
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Module-4

9) a) Explain Mealy and Moore model in a sequential circuit analysis.
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b) Design a sequential circuit using D-flip-flop for the state diagram. Show below in Fig.Q9(b). (12 Marks)
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Ans.
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OR

10) a) Construct the excitation table, transition table, state table and state diagram for the Moore sequential circuit
shown in Fig.Q10(a).
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b) Write short notes on: i) ROM, ii) RAM, iii) EPROM, iv) Flash Memory.

| Read Only Memories (ROM)

« We can't write data in read only memories. It is non-volatile memory ie. it can hold data even if
power is turned off. Generally, ROM is used to store the binary codes for the sequence of instructions

you want the computer to carry out and data such as look up tables. This is because this type of
information does not change.

» It is important to note that although we give the name RAM to static and dynamic read/write
memory devices, that does not mean that the ROMs that we are using are also not random access
devices. In fact, most ROMs are accessed randomly with unique addresses,

* The Fig. 641 shows the typical configuration of a ROM cell. It consists of a transistor T and switch P.
The transistor T is driven by the word line. The contents of
cell can be read from the cell when word line is logic 1. A Bitine Veo
logic value 0 is read if the transistor is connected to ground JIL L LF i
through switch P. If switch P is open, a logic value 1 is

read. The bit line is connected through a resistor to the
power supply. A sense circuit at the end of the bit line ‘@_1
generates the proper output value. Data is stored into a T FL{ EE"“..‘:?:.

ROM when it is manufactured.

* There are four types of ROM : Masked ROM, PROM,
EFROM and EEFROM or E*PROM. Fig. 6.4.1 ROM cell

soned (logss 1)
soied g 0)
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}thdnm Access Memory (RAM) |/ Read-Write Memories
* The memory in which the time taken to transfer information to or from any desired random location
15 always the same is called random access memory.

= There are two types of RAMSs .
s Static RAM - Dj.nmmIcRAM

ﬂm:m;ml

Memories that consists of circuits capable of retaining their state ag long as power is applied are
known as static memories. These are Random Access Memory (RAM) and hence combinely called

static RAM memories.
« Fig. 6.3.1 shows the one-bit memory cell for static RAM. The storage part of the cell is modeled by an
SR latch with associated gates to form a D latch.

e -
0

e L!J—n A o o —o]

o] = Rl | Willa
in} Lok diegrem m}mh“ F,

Fig. 8.3.1 One-bit binary cell
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o : 6-5 =
. Th'E' b i | s peet |
nary cell is capable of storing one bit

* The select mnput bles in its internal latch.
1A the L‘Eu f{l[ readin ﬂﬂd : .
i d/write input determines the
Operation of the cell when i} s selected, ' N A A Mt o
* When Read/Write - :
AN input is logic 1, read operation is performed; otherwise, write operation is

] Dynamic RAM (DRAM)

]Dvn-mwm

* Dynamic RAM stores the data as a charge on the capacitor. Fig. 6.3.2
shows the dynamic RAM cell. A dynamic RAM contains thousands B
of such memory cells. When COLUMN (Sense) and ROW (Control)
lines go high, the MOSFET conducts and charges the capacitor,

When the COLUMN and ROW lines go low, the MOSFET opens and
the capacitor retains its charge. In this way, it stores 1 bit. Since only i
a single MOSFET and capacitor are needed, the dynamic RAM

; : Fig. 6.3.2 Dynamic RAM
contains more memory cells as compared to static RAM per unit
area.

| _'Ilﬁl‘m

= The djn.nd;?nntaﬁe of ::Ijmam.i: RAM is that it necds mEres]'u.n,g of charge on the capa::itnr after every
few. milliseconds. This complicates the system design, since it requires the extra hardware to control
refreshing of dynamic RAMs.
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EPROM (Erasable Programmable Read Only Memory)

« Erasable programmable ROMs use MOS drcuitry. They store
1's and O's as a packet of charge in a buried layer of the IC
chip. EPROMs can be programmed by the user with a special
EPROM programmer. The important point is that we can
erase the stored data in the EPROMSs by exposing the chip to
ultraviolet light through its quartz window for 15 to 20
minutes, as shown in the Fig. 644

o It is not pnssi'ble to erase selective information, when erased
the entire information is lost. The chip can be reprogrammed,
This memory ig ideally syitable for product development,
experimental projects and college laboratories, since this chip can be reused many times, over.

Fig. 6.4.4 EFROM

EPROM Programming : =
« When erased each cell in the EPROM contains 1. Data is introduced by selectively progr. ing 0's

into the desired bit locations. Although only 0's will be programmed, both 1's and 0's can be
Pﬁgmud in the data.

o During PW‘-‘“""iﬂE address and data are H.P];r]-ied to address and data pins of the EPROM. When
the address and data are stable, program pulse is applied to the program input of the EPROM. The
i dpan puise dustion 8 srund B S S amplitude depends on EPROM IC. It is typically
55 V to 25 Y. In EFROM, it is possible to program any location at any time - either ihd:'v-iduajlq.:,

sequentially, or at random.
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%Fhuh Memory
Flash memories are read/write memories. In flash |
memories it is possible to read the contents of a Word line
single cell, but it is only possible to write an entire NG
block of cells. A flash cell is based on a single \

1
T O
transistor controlled by trapped charge. cekoeg

oxida s

»_| Floating gate
A typical flash memory cell uses a floating gate to F e Bitine
S0

store a bit by the presence or absence of a charge. If urce Drain
the floating gate is not charged (ie. neutral), then the L ‘ L
device operates almost like a normal MOSFET, a
positive charge in the control gate creates a channel
in the p-substrate that carries a current from source
to drain. If however the floating gate is negatively  '9- 8.4.5 Storage transistor with floating gats
charged, then this charge shields the channel region somewhat from the control gate and prevents the
formation of a channel between source and drain. The threshold voltage is the voltage applied to the
confrol gate at which a transistor becomes conductive. The presence or the absence of a charge resulis
in a more positive or more negative threshold voltage, In flash memory, programming (putting

electrons into the floating gate) means writing a 0, erasing (removing the charge from the floating gate!
means resetting the flash memory contents to 1.

Cantrol gate

p - substrate

The floating gate is completely surrounded by an isolation 1a : . :
er. ting galc
transistor to be used as non-volatile memory. yer. This enables the floating &

Advantages and Drawbacks

Disadvantage : Editing Ability : A computer can read h
chip, but it can only erase and rewrite in block unjts, @ specific byte from any address on the %

Disadvantage : Lifetime : Flash memory d :
100,000 program/erase cycles, o1y coes not have an infinite lifetime, It can only endure about
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