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INSTRUCTIONS: Answer question one and any other two questions 
 

QUESTION ONE (30 MARKS) 

a) Distinguish between PROM, EPROM, EEPROM.    (3 Marks) 
 

b) Explain the following performance characteristics of logic families: 

i. Fan-out  

ii.  Noise immunity 

iii.  Propagation delay 

iv. Power requirement 

 (4 Marks) 

c) State the reason why the Emitter Coupled Logic is called non-saturating logic 
and state the main advantage accruing from this.   (2 Marks) 
 

d) With diagrams differentiate between current sourcing and current sinking as 
used in logic families.       (4 Marks) 
 

e) Using a ROM READ operation timing diagram, discuss the ROM READ 
cycle.          (5 Marks) 
 

f) CMOS devices are easily damaged by static charges, making them electrically 

delicate, state any two precautions that should be taken when working with 

these devices.            (2 marks) 
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g) A ramp Analogue to Digital converter (ADC) has a clock running at a frequency 
of 1MHz. The input voltage ranges from 0 to 40.95 V for a 12-bit output. 
Determine:                                                                                     
i. The resolution of the ADC 

ii. The digital equivalent of 7.828V 
iii.  The conversion time for VA=7.828V 
iv. The maximum conversion time for this converter 

(5 Marks) 
h) Construct a 16 x 8 RAM module using a 16 x 4 RAM ICs 

(5 Marks) 
 

QUESTION TWO (15 MARKS) 

a) A certain memory has a capacity of 4K×8. Determine: 
i. The number of input and data output lines of the memory 

ii.  The number of address lines of the memory 
iii.  The capacity in bytes 

(3 Marks) 
b) The data sheet of a certain eight-bit ADC lists the following specifications: 

resolution eight bits; full-scale error 0.02% of full scale; full-scale analogue 
input +5 V. Determine 

i. The quantization error (in volts) 
ii. The total possible error (in volts).     

              (4 marks) 
c) Fig. Q2(c) shows a logic circuit. 

 

Fig. Q2(c) 

i. Describe its operation. 
 

ii.  Draw its truth table and hence identify the logic gate. 
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iii.  The logic circuit in Fig. Q2(c) would still operate as expected even if 
D1 and Q3 were removed (and R4 connected directly to Q4). Discuss 
two advantages of having Q3 at its output stage.  

(8 Marks) 

QUESTION THREE (15 MARKS) 

a) Define the following terms with respect to Digital-to-Analogue converter 

(DAC): 

i. Resolution 

ii.  Settling time 

iii.  Temperature Sensitivity 

         (3 Marks) 

b) The resolution of an 8-bit weighted resistor- DAC is 0.2V. Determine: 

i. The output voltage when the input code is 01100100. 

ii.  The maximum analog output voltage 

        (4 Marks) 

c) Differentiate between static and dynamic Random Access Memory (RAM). 

Draw the circuits of one cell of each and explain their working. (8 Marks) 

   

QUESTION FOUR (15 MARKS) 

a) The capacity of 2K ×16 PROM is to be expanded to 16 K ×16 PROM. Find 

the number of PROM chips required and the number of address lines in the 

expanded memory.  

         (4 Marks) 

b) The Fig. 4(b) shows a certain CMOS logic gate. Describe its operation, give 

the truth table, and hence identify the logic gate.   (5 Marks) 

c) Design a Programmable Logic Array (PLA) realization of full-adder with 
inputs A, B, C and outputs Sum and Carry.     (6 Marks) 
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Fig. Q4(b) 

 

QUESTION FIVE (15 MARKS) 

 
a) As an engineer working with an electronics factory in Meru County you are 

tasked with choosing the memory technology for the electronic devices 
manufactured by your factory. Discuss when it will be ideal to use: 

i. TTL memories 
ii.  ECL memories 
iii.  CMOS memories 

(3 Marks) 
b) With a block diagram, explain the working of a successive approximation type 

digital voltmeter.  
(6 Marks) 

c) The data sheet of a quad two-input NAND gate specifies the following 
parameters: IOH(max.)= 0.4 mA, VOH(min.)= 2.7 V, VIH(min.)= 2V, VIL(max.)= 
0.8 V, VOL(max.)= 0.4 V, IOL(max.)= 8 mA, IIL(max.)= 0.4 mA, IIH (max.)= 20 
A, ICCH(max.)= 1.6 mA, ICCL(max.)= 4.4 mA, tpLH = tpHL = 15 ns and a supply 
voltage range of 5 V. Determine: 

i. the average power dissipation of a single NAND gate, 
ii.  the maximum average propagation delay of a single gate, 
iii.  the HIGH-state noise margin 
iv. the LOW-state noise margin 
v. the number of  NAND gate inputs that can be driven from the output of 

a NAND gate of this type. 
(6 Marks) 


