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EXAMINATION PERIOD CYFNOD ARHOLIADAU 
MAY 2019 MAI 2019 

 
MODULE CODE: PSDE 5006 / SGEE5000 

 
 

Electronics II 
 
TIME:  2½ HOURS  

THIS PAPER IS IN 2 PARTS: 
 

ANSWER ALL QUESTIONS IN PART A 
 

ANSWER TWO QUESTIONS OUT OF THREE IN PART B 
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Formulae 
 

Avf =
Av

1 + Avmv
 

 
 

f =
1

2π√LC
 

 

mv =
C1
C2

 

 

mv =
L2
L1

 

 

f0 =
1

2πCR √6
 

 

BW =
f0
Q

 

 
R1 =

a1
2πfcC1

 

 

C2 >
C1 × 4b

a2
 

 
R1 = 1

2πfca1c1
  

 
 

R1, R2 =
aiC2 ± �ai2C22 − 4biC1C2

4πfcC1C2
 

 
R1 = 1

πfc×C×a2
   , R2 = a2

4πfc×C×b2
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PART A – Answer ALL Questions. 
 
A1. A three-stage amplifier has a first stage voltage gain of 150, second stage voltage gain of 
200 and third stage voltage gain of 125. Find the gain of each stage and the total voltage gain 
in dB.  

(4 marks) 
 
A2. An amplifier rated at 150W output is connected to a 8Ω speaker. 
 

i. Calculate the input power required for full power output if the power gain is 45dB 
 

ii. Calculate the input voltage for the rated output if the amplifier voltage gain is 30dB 
 

(6 marks) 
 
A3. A multistage transistor amplifier uses transformer coupling. The output impedance of one 
stage is 20kΩ while the input impedance of the next stage is 1.5kΩ. Determine the inductance 
of the primary and secondary of the transformer for perfect impedance matching at a 
frequency of 600Hz. 

(5 marks) 
 
A4. State and briefly describe 3 advantages of negative feedback.  

(6 marks) 
 
A5. Find the capacitance of the capacitor required to build an LC oscillator that uses an 
inductance of L1 = 5uH to produce a sine wave of frequency 20MHz.  

(4 marks) 
 
A6. Explain the principle of operation of the Colpitts oscillator. 

(6 marks) 
 

A7. Explain the main features of the Butterworth filter type.  Illustrate your answer with 
appropriate bode plots. 

(5 marks) 
 
A8.  The VHDL code for a standard logic gate is shown below.  
 
 i. What are the inputs and outputs for Gate1? 
 
 ii. Draw the entity for Gate1. 
 
 iii.  Explain the operation of Gate1 with the aid of a truth table. 
 
 

library IEEE; 
use IEEE.STD_LOGIC_1164.ALL; 
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entity Gate1 is 
   port ( 
      A: in STD_LOGIC; 
      B: in STD_LOGIC; 
   C: in STD_LOGIC; 
   D: in STD_LOGIC; 
      Y: out STD_LOGIC 
    ); 
end Gate1; 
 
architecture BEHAVIORAL of Gate1 is   
 
begin 
  Y <= A and B and C and D; 
end BEHAVIORAL;  

 (4 marks) 
 
 
 

Total Marks for Part A = 40 
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PART B – Only answer 2 of the following 3 questions (B1, B2, B3) 

*If you answer all 3, only B1 and B2 will be marked* 
 

Question B1 – Special Amplifiers 
 

a. An amplifier feeding a resistive load of 2k has a voltage gain of 75dB. If the input 
signal is 1.2mV, find: 

 
i. The output voltage 
ii. The load power 

(4 marks) 
 

b. Figure B1.1 shows a direct coupled two-stage amplifier. Determine the DC voltages for 
both stages if Vcc is 15V. 

 
 

 
Figure B1.1 

 
(11 marks) 

 
c. The Q of a tuned amplifier is 100.  If the resonant frequency for the amplifier is 2MHz, 

find the bandwidth and the cut-off frequencies. 
 

(3 marks) 
 
 

d. The voltage gain of an amplifier without feedback is 2400.  Calculate the voltage gain 
of the amplifier if negative voltage feedback is introduced in the circuit.  Given that the 
feedback fraction mv = 0.02. 

(3 marks) 
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e. State and describe 3 advantages of tuned amplifiers. 
 

(6 marks) 
 
 

f. For the tuned amplifier shown in Figure B1.2, determine the resonant frequency of the 
amplifier for the following component values:  C = 0.33uF, L = 47mH. 

 
 
 
 
 
 
 
 
 
 
  

 
 
 
 

Figure B1.2 
 

(3 marks) 
 
 
 
 

Total Marks for Question B1 = 30 
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Question B2 – Filter and Oscillator Design 
 
a. Using a 220pF capacitor for all stages and with  5nF and 70nF capacitors also available 

for Stages 2 and 3 respectively; design a 5th order unity-gain 3dB Tschebyscheff low 
pass filter with corner frequency (fc) of 100kHz. 

 

 
 

(20 marks) 
 

b. Calculate the capacitor value required for a Colpitts oscillator so that the frequency of 
oscillation is 30MHz. Take mv  to be 0.25 and the inductor value to be 20uH. 

(7 marks) 
 
 

c. A  tuned  collector  oscillator  circuit  uses an  LC  tuned  circuit  with  L1 =  47μH  and  
C1= 300pF.  Calculate the frequency of oscillator. 

(3 marks) 
 

 
 
 
 

Total Marks for Question B2 = 30 
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Question B3 – Finite State Machines and VHDL 
 
a. Using the Moore machine model, design a traffic light controller. The circuit will have 1 

input (Trigger), 3 outputs (red, amber, green) and should behave as follows: 
 

• Red 
• Red/amber 
• Green 
• Amber 
• Red 

 
The circuit should wait when at red or green until the ‘Trigger’ input goes high. On 
red/amber and amber it should wait for 1 state then automatically progress to the next 
state. 

(22 marks) 
 

b. The VHDL code for a standard logic gate is shown below.  
 

i. What are the inputs and outputs for Gate1? 
 

ii. Draw the entity for Gate1. 
 

iii. Explain the operation of Gate1 with the aid of a truth table. 
 

 
library IEEE; 
use IEEE.STD_LOGIC_1164.ALL; 
entity GATE1 is 
port ( 
   A , B, C, D: in STD_LOGIC; 
   LT, RBI, BI: in STD_LOGIC; 
   OA, OB, OC, OD, OE, OF, OG: out STD_LOGIC; 
    ); 
end GATE1; 
 
architecture BEHAVIORAL of GATE1 is   
signal O : STD_LOGIC_VECTOR(0 TO 6); 
 
begin 
  process (BI,LT,RBI,A,B,C,D) 
 begin 
    if BI='0' then O<="1111111"; 
  elsif LT='0' then O<="0000000"; 
  elsif (A='0' and B='0' and C='0' and D='0' and RBI='1') then O<="0000001"; 
  elsif (A='1' and B='0' and C='0' and D='0') then O<="1001111"; 
  elsif (A='0' and B='1' and C='0' and D='0') then O<="0010010"; 
  elsif (A='1' and B='1' and C='0' and D='0') then O<="0000110"; 
  elsif (A='0' and B='0' and C='1' and D='0') then O<="1001100"; 
  elsif (A='1' and B='0' and C='1' and D='0') then O<="0100100"; 
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elsif (A='0' and B='1' and C='1' and D='0') then O<="1100000"; 
  elsif (A='1' and B='1' and C='1' and D='0') then O<="0001111"; 
  elsif (A='0' and B='0' and C='0' and D='1') then O<="0000000"; 
  elsif (A='1' and B='0' and C='0' and D='1') then O<="0001100"; 
  elsif (A='0' and B='1' and C='0' and D='1') then O<="1110010"; 
  elsif (A='1' and B='1' and C='0' and D='1') then O<="1100110"; 
  elsif (A='0' and B='0' and C='1' and D='1') then O<="1011100"; 
  elsif (A='1' and B='0' and C='1' and D='1') then O<="0110100"; 
  elsif (A='0' and B='1' and C='1' and D='1') then O<="1110000"; 
  elsif (A='1' and B='1' and C='1' and D='1') then O<="1111111"; 
    end if; 
end process;   
   OG<=O(6); 
   OF<=O(5); 
   OE<=O(4); 
   OD<=O(3); 
   OC<=O(2); 
   OB<=O(1); 
   OA<=O(0); 
end BEHAVIORAL; 
 

(8 marks) 
 

Total Marks for Question B3 = 30 
 
 

 
 
 



 
 

 
 

 
 
 
 

EXAMINATION SOLUTIONS 
(to accompany the examination paper sent to the external examiner  

but NOT to be seen by students) 
 
 

Programme: HNC in Electrical & Electronic Engineering Level: 5 

Module: PSDE5006 /SGEE5000 Electronics II 

Author: M Hall Page: Page 1 of 9 

 
 

Part A Question Marks 
 

A1 
 
 
 
 

A2 
 
 
 
 
 

A3 
 
 
 
 
 
 
 
 
 

A4 
 
 
 
 
 
 
 
 
 
 
 
 

 
A1 = 20log150 = 43.5dB 
A2 = 20log200 = 46dB 
A3 = 20log125 = 42dB 
Total = 131dB 
 
Pin = 150 / antilog(45/10)  = 4.7mW 
Av = antilog(30/20) = 31.6 
Vout = √𝑃𝑃 𝑥𝑥 𝑅𝑅 =  √150 𝑥𝑥 8 = 34.6V 
Vin = Vout/Av = 34.6/31.6 = 1.1V 
 
 
For impedance matching, Zout of transistor = Zprimary 
Therefore, Zout = 2πfLp 
  20000  = 2π x 600 x Lp  
  Lp = 20000 / (2π x 600) = 5.3H 
 
For impedance matching, Zin of next stage = Zsecondary 
Therefore, Zin = 2πfLs 
  1500  = 2π x 600 x Ls  
  Ls = 1500 / (2π x 600) = 0.4H 
 
Consistency of Gain.  
An important advantage of negative feedback is that the resultant gain of the amplifier 
can be made independent of transistor parameters or the supply voltage.  
 

𝑨𝑨𝒗𝒗𝒗𝒗 =
𝑨𝑨𝒗𝒗

𝟏𝟏 + 𝑨𝑨𝒗𝒗𝒎𝒎𝒗𝒗
 

 
For negative voltage feedback in an amplifier to be effective, the designer deliberately 
makes the product (Av x mv) much greater than unity. Therefore, in the above equation, 
the  “1” can be neglected, the Av

’s cancel and the equation becomes 1/mv.  The gain 
now depends only upon the feedback fraction mv. 
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A5 
 
 
 
 
 
 
 
 
 

A6 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

A7 
 
 

 
 
 
 
 
 
 
 
 

 
Improves frequency response.  
As feedback is usually obtained through a resistive network, the voltage gain of the 
amplifier is independent of signal frequency. The result is that voltage gain of the 
amplifier will be constant over a wide range of signal frequencies. The negative voltage 
feedback, therefore, improves the frequency response of the amplifier. 
 
Increases thermal stability.  
The output of an amplifier can change due to variations in ambient 
temperature. This changes the gain of the amplifier, resulting in distortion. 
However, by applying negative voltage feedback, voltage gain of the amplifier 
is stabilised. Suppose the output of an amplifier has increased because of 
temperature change. This means more negative feedback since feedback is 
being generated as a portion of the output. This increased feedback signal 
oppose the increase in amplification and maintains it at a constant level.  
 

𝒇𝒇 =
𝟏𝟏

𝟐𝟐𝟐𝟐√𝑳𝑳𝑳𝑳
 

Rearranging for C1 

 
 = 1

5𝑢𝑢 x (2𝜋𝜋 ×20𝑀𝑀)2
 

= 12.67pF 
 

It uses two capacitors placed in parallel with an inductor L and the centre of the two 
capacitors is tapped. The tank circuit is made up of C1, C2 and L. The frequency of 
oscillations is determined by the values of C1, C2 and L and is given by ; 

 
When the circuit is turned on, the capacitors C1 and C2 are charged. The capacitors 
discharge through L, setting up oscillations.  The output voltage of the amplifier 
appears across C1 and feedback voltage is developed across C2. The voltage across it is 
180° out of phase with the voltage developed across C1 (Vout).  It is easy to see that 
voltage fedback (voltage across C2) to the transistor provides positive feedback. A 
phase shift of 180° is produced by the transistor and a further phase shift of 180° is 
produced by C1-C2 voltage divider. In this way, feedback is properly phased to produce 
continuous undamped oscillation. 

 
 

The Butterworth low-pass filter provides maximum passband flatness. Therefore, a 
Butterworth low-pass is often used as anti-aliasing filter in data converter applications 
where precise signal levels are required across the entire passband. The rate of roll-off 
is 20dB/decade. 
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A8 

 
 
 
 

 
 
 
 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 

 

 
The inputs are A, B, C, D 
 
The output is Y 
 
The entity is: 

 
 
The device is a 4 input AND gate 
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Q. B1 Question Marks 
 

a. 
 
 
 

b.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

c. 
 
 
 
 
 
 
 
 

d.  
 
 
 
 
 

e. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Vout = Vin x antilog(75/20) = 6.75V 

 Pload = V2/R = 6.752/2000 = 22.8mW 
 
 

First Stage 
IR1 = IR2 = Vcc / (R1 + R2) = 15/122k = 123uA 
 
VB1 = VR2 = IR2 x R2 = 123u x 22k = 2.7V 
 
VE1 = VB1 – 0.7 = 2V 
 
IR4 = VE1 / R4 = 2m / 4.7k = 425uA 
 
Assuming IC1 = IR4, then VC1 = VCC – IC1R3 = 15 - (425u x 22k) = 5.6V 
 
Second Stage 
VB2 = VC1 = 5.6V 
 
VE2 = VB2 – 0.7 = 4.9V 
 
IR6 = VE2 / R6 = 490uA 
 
Assuming IC2 = IR6, then VC2 = VCC – IC2R5 = 15 - (490u x 10k) = 10.1V 

 

𝐵𝐵𝐵𝐵 =
𝑓𝑓0
𝑄𝑄

  

 = 2M / 100 = 20kHz 

 Lower frequency = f – ½ Bandwidth = 2M – 10k = 1.99MHz 

 Upper frequency = f + ½ Bandwidth = 2M + 10k = 2.01MHz 

 

𝑨𝑨𝒗𝒗𝒗𝒗 =
𝑨𝑨𝒗𝒗

𝟏𝟏 + 𝑨𝑨𝒗𝒗𝒎𝒎𝒗𝒗
 

  
  = 2400

1 + (2400 × 0.02)
 = 49 

 
 

Small power loss. 

A tuned parallel circuit employs reactive components L and C. Consequently, the 
power loss in such a circuit is very low. If a resistive load is used in the collector 
circuit, there will be considerable loss of power, therefore, tuned amplifiers are 
highly efficient. 

High selectivity. 

A tuned circuit has the property of selectivity i.e. it can select the desired 
frequency for amplification out of a large number of frequencies simultaneously 
impressed upon it. For instance, if a mixture of frequencies including the wanted 
frequency is fed to the input of a tuned amplifier, then maximum amplification 
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f.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

occurs for the wanted frequency. For all other frequencies, the tuned circuit offers 
very low impedance and hence these are amplified to a little extent and may be 
thought as rejected by the circuit. On the other hand, if we use resistive load in the 
collector, all the frequencies will be amplified equally well i.e. the circuit will not 
have the ability to select the desired frequency. 

Smaller collector supply voltage.  

Because of little resistance in the parallel tuned circuit, it requires only a small 
collector supply voltage VCC. On the other hand, if a high load resistance is used in 
the collector for amplifying even one frequency, it would mean large voltage drop 
across it due to zero signal collector current. Consequently, a higher collector 
supply will be needed. 

Consistency of Gain.  
An important advantage of negative feedback is that the resultant gain of the 
amplifier can be made independent of transistor parameters or the supply voltage.  

 
For negative voltage feedback in an amplifier to be effective, the designer 
deliberately makes the 
product (Av x mv) much greater than unity. Therefore, in the above equation, the 
“1” can be neglected and the equation becomes 1/mv.  The gain now depends only 
upon the feedback fraction mv . 
 

 
 =   𝟏𝟏

𝟐𝟐𝟐𝟐 × √𝟒𝟒𝟒𝟒𝟒𝟒 ×𝟎𝟎.𝟑𝟑𝟑𝟑𝟑𝟑
 

  
 =  1.28KHz 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Any 3, 2 
marks 
each 
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Q.B2 Question Marks 
 

a. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
a1 = 5.6334 
a2 = 0.7620,   b2 = 2.6530 
a3 = 0.1172,   b3 = 1.0686 

 
Stage 1 

 
 =  5.6334

2𝜋𝜋 × 100𝑘𝑘 × 220𝑝𝑝
 

 
 = 40.75kΩ 
 
 Stage 2 

 𝐶𝐶2 ≥  𝐶𝐶1 × 4𝑏𝑏
𝑎𝑎2

 

 

 ≥ 220𝑝𝑝 × 4 × 2.6530
0.76202

 ≥ 4𝑛𝑛𝑛𝑛  

  
Taking C2 as 5nF 

 

𝑅𝑅 =
𝑎𝑎𝑖𝑖𝐶𝐶2 ± �𝑎𝑎𝑖𝑖2𝐶𝐶22 − 4𝑏𝑏𝑖𝑖𝐶𝐶1𝐶𝐶2

4π𝑓𝑓𝑐𝑐𝐶𝐶1𝐶𝐶2
 

 𝑅𝑅1 = 0.762 × 5n − �(0.762 × 5n)2 − 4 × 2.653 × 220p × 5n
4𝜋𝜋 × 100𝑘𝑘 × 220𝑝𝑝 × 5𝑛𝑛

 = 1.54𝑘𝑘Ω   

𝑅𝑅2 = 0.762 × 5n − �(0.762 × 5n)2 − 4 × 2.653 × 220p × 5n
4𝜋𝜋 × 100𝑘𝑘 × 220𝑝𝑝 × 5𝑛𝑛

  = 3.98𝑘𝑘Ω  

 

Stage 3 

𝐶𝐶2 ≥  
𝐶𝐶1  ×  4𝑏𝑏

𝑎𝑎2
 

 

 ≥ 220𝑝𝑝 × 4 × 1.0686
0.11722

 ≥ 68𝑛𝑛𝑛𝑛  

  
Taking C2 as 70nF 

 

𝑅𝑅 =
𝑎𝑎𝑖𝑖𝐶𝐶2 ± �𝑎𝑎𝑖𝑖2𝐶𝐶22 − 4𝑏𝑏𝑖𝑖𝐶𝐶1𝐶𝐶2

4π𝑓𝑓𝑐𝑐𝐶𝐶1𝐶𝐶2
 

 𝑅𝑅1 = 0.1172 × 70n − �(0.1172 × 70n)2 − 4 × 1.0686 × 220p × 70n
4𝜋𝜋 × 100𝑘𝑘 × 220𝑝𝑝 × 70𝑛𝑛

 = 361Ω   

𝑅𝑅2 = 0.1172 × 70n + �(0.1172 × 70n)2 − 4 × 1.0686 × 220p × 70n
4𝜋𝜋 × 100𝑘𝑘 × 220𝑝𝑝 × 70𝑛𝑛

 = 487Ω  
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b. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

c. 
 
 
 

 
 𝒎𝒎𝒗𝒗 = 𝑪𝑪𝟏𝟏

𝑪𝑪𝟐𝟐
 

  
 0.25 = C1/C2, therefore C2 = 4C1 
  

  
 Rearranging for CT 

 
  = 1

20𝑢𝑢 x (2𝜋𝜋 ×30𝑀𝑀)2
  = 1.4pF 

 

  
 Dividing top and bottom by C1 gives 

  
 If C1/C2 = 0.25, then C2/C1 = 4 and 

  

1.4𝑝𝑝 =  
𝐶𝐶2

1 + 4
=  
𝐶𝐶2
5

 

 
∴  𝐶𝐶2 = 1.4𝑝𝑝 × 5 = 7𝑝𝑝𝑝𝑝 
 

and  𝐶𝐶1 =  𝐶𝐶2
4

 = 1.76pF 

 
 
 𝒇𝒇 = 𝟏𝟏

𝟐𝟐𝟐𝟐√𝑳𝑳𝑳𝑳
 

  

 =  1
2𝜋𝜋�47𝑢𝑢 ×300𝑝𝑝

 

 = 1.34MHz 
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Q. B3 Question Marks 
  

a. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Allocate states and draw state diagram 
 
S0 = Red, S1 = Red/Amber, S2 = Red/amber, S3 = Green, S4 = Amber, S5 = Amber 
 
 

 
 
 
 
 
 
 

 
 

  
 Draw State table 
  

Current Next Next Output 
 T=0 T=1 T=0 T=1 
   QA+ QB+ QC+ QA+ QB+ QC+ R A G 

S0 S0 S1 0 0 0 0 0 1 1 0 0 
S1 S2 S2 0 1 0 0 1 0 1 1 0 
S2 S3 S3 0 1 1 0 1 1 1 1 0 
S3 S3 S4 0 1 1 1 0 0 0 0 1 
S4 S5 S5 1 0 1 1 0 1 0 1 0 
S5 S0 S0 0 0 0 0 0 0 0 1 0 

 
  

Draw Karnaugh Maps 
  
    QA+            QB+ 

BC 
TA 

00 01 11 10  BC 
TA 

00 01 11 10 

00 0 0 0 0  00 0 1 1 1 

01 1 0 X X  01 0 0 X X 

11 1 0 X X  11 0 0 X X 

10 0 0 1 0  10 0 1 0 1 

 
QC+ 

 
 

     
    Red 

 
 

   

BC 
TA 

00 01 11 10  BC 
A 

00 01 11 10 

00 0 0 1 1  0 1 1 0 1 

01 1 0 X X  1 0 0 X X 

11 1 0 X X       

10 1 0 0 1       

 
 
 

 
 
 

     
 
 

    

 
 
 

2 
 
 
 
 
 
 
 
 

4 
 
 
 
 
 
 
 
 
 
 
 
 
 

4 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

S0 S4 S3 S2 S1 S5 

T=0 

T=1 T=X T=X 

T=0 

T=1 T=X 

T=X 



 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

b.i 
 
 
 

ii. 
 
 
 
 
 
 

iii.  
 
 
 
 
 
 
 
 
 
 
 
 

 
Amber 

 
Green 

BC 
A 

00 01 11 10  BC 
A 

00 01 11 10 

0 0 1 0 1  0 0 0 1 0 

1 1 1 X X  1 0 0 X X 

 
 Derive Boolean Expressions 
  
 𝑄𝑄𝐴𝐴+ = 𝐴𝐴𝐶𝐶̅ + 𝑇𝑇𝑇𝑇𝑇𝑇 
 
 𝑄𝑄𝐵𝐵+ = 𝑇𝑇�𝐵𝐵 + 𝐵𝐵𝐶𝐶̅ +  𝐴̅𝐴𝐵𝐵�𝐶𝐶  
 
 𝑄𝑄𝐶𝐶+ =  𝐴𝐴𝐶𝐶̅  +   𝑇𝑇𝐶𝐶̅ +  𝑇𝑇�𝐵𝐵 
 
 𝑅𝑅𝑅𝑅𝑅𝑅 =  𝐴̅𝐴𝐵𝐵� + 𝐵𝐵𝐶𝐶̅  
 
 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 = 𝐴𝐴 + 𝐵𝐵�𝐶𝐶 + 𝐵𝐵𝐶𝐶̅ 
  
 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 = 𝐵𝐵𝐵𝐵 

 
The inputs are A, B, C, D, LT, LBI and BI. 
 
The outputs are OA, OB, OC, OD, OE, OF, OG. 
 
The entity is: 

 
 

Truth Table 
 

 
 

LT is an active low lamp test which turns on all the segments when LT = 0 
RBI and BI control the ripple blanking which turns off unused displays 
A, B, C, D are the input signals and take the binary value of the decimal number to be 
displayed. 
a, b, c, d, e, f, g are the drive signals to each of the segments in the display. 
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