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1403312 Digital Electronic Systems and Circuits Experiment No. 1A

Introduction to NI ELVIS-II Board

Objective:

The objective of this experiment is to introduce NI ELVIS |1 board.

Equipment:

1. NI ELVIS Il Series Prototyping Board.
2. AC/DC Power Supply and USB Cable.

3. Personal Computer.
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Figure 1.1: NI ELVIS Il Workstation parts locator diagram.

NI ELVIS Il Parts

1. NI ELVIS Il Series Prototyping Board.
Digital Multi Meter (DMM) Connectors.
Oscilloscope Connectors.

Prototyping Board Power Switch.

Status LEDs.

o g ~ wD

Variable Power Supply Manual Controls.
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1403312 Digital Electronic Systems and Circuits Experiment No. 1A

The workstation has following important indicators, controls, and connectors:
USB LEDs

e Ready: Indicates that the NI ELVIS 11 Series hardware is properly configure and

ready to communicate with the host computer.

e Active: Indicates activity on the USB connection to the host computer.
Prototyping Board Power Switch and LED

e Controls the power to the prototyping board.

Fixed Power Supplies

o +5V
e +15V
e -15V

Variable Power Supplies Controls

e Positive Voltage Adjust Knob: Controls the output voltage of the positive variable
power supply from Ov to +12V

¢ Negative Voltage Adjust Knob: Controls the output voltage of the negative variable
power supply from Ov to -12V

DMM Connectors

60VDC, 20Vrms max

Voltage

Resistance

Diode

Banana Jack (red): The positive input for voltage based DMM functionality.

Common Banana Jack (black): The common reference connection for DMM voltage,
current, resistance, and diode measurement.

e Current Banana Jack (red): The positive input for DMM current measurement.
Oscilloscope Connectors

e 10VDC, 7V rms max

e CH-0 BNC Connector: The input for channel 0 of the oscilloscope.

e CH-1 BNC Connector: The input for channel 1 of the oscilloscope.

Computer Engineering Department Umm Al-Qura University



1403312 Digital Electronic Systems and Circuits Experiment No. 1A

Procedure:

1. Connect the NI ELVIS Il workstation to your computer using the supplied USB cable.
2. Turn on the computer and power up NI ELVIS 11 workstation.
3. Click on the NI ELVIS Il Instrument Launcher Icon or shortcut. A strip of NI

ELVIS instruments appears on the screen.

S NI ELVISmx Instrument Launcher EI_Iﬂ—h]
=220 EEAsREEE®

oMM Scope FGEM VPS Bode DsA ARB Digln DigQut | Imped 2-Wire 3-Wire
Featured Instrumerts | Resources | My Files (& =

Figure 1.2: NI ELVIS Il Instrument Launcher Icon Strip

4. Connect two banana-type leads to the digital multi-meter (DMM) inputs [V -]
and [COM] on the left side of the workstation.

5. Connect other ends to one of the resistors.

6. Click on the DMM icon within the NI ELVIS 1l Instrument Launcher to select the
digital multi-meter.

{3 Digital Multimeter - NI ELVISn P T

[v=]v~]a=]a~ ][ [4F [ova] o [ )]
Mode Banana Jack Connections
Auto
: E2 oMM
"
» | [-com
Mull Offset
Device Acquisition Mode
E' Run Continuously El
Run Stop Help
» ] @

Figure 1.3: Digital Multi-meter, (DMM)

7. The DMM can be used in variety of operations such as voltage, current, resistance,
and capacitance measurement.
8. Click Ohm button to select the DMM to measure resistance then click RUN to

measure the value of resistor.
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1403312 Digital Electronic Systems and Circuits Experiment No. 1A

9. Click on the VPS icon within the NI ELVIS Il Instrument Launcher to select the

variable power supply.
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Figure 1.4: Variable Power Supply (VPS)

;*************************************************************

; Student Name: Student ID:

;*************************************************************

a. The measured value of +5V fixed power supply is V.
b. The measured value of +15V fixed power supply is V.
c. The measured value of -15V fixed power supply is V.
d. The measured range positive variable supply is from V to V.
e. The measured range negative variable supply is from V to V.
f.  The measured value of R1 using DMM is Q.

g. The observed value of R1 using color codes is Q.

h. The measured value of R2 using DMM is Q.

I. The observed value of R2 using color codes is Q.
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1403312 Digital Electronic Systems and Circuits Experiment No. 1B

Logic Gates Implementation using Diodes

Objective:

The objective of this experiment is to implement Logic gates using Diode Logic.

Equipments:

1. NI ELVIS Il Series Prototyping Board.
2. AC/DC Power Supply and USB Cable.
3. Personal Computer.
4

Diodes and Resistor.

Background:

In this experiment positive-logic gates will be constructed using diode logic (DL). Logic 0

state is represented as LOW, while logic 1 state is represented as HIGH.

Procedure: Part |
1. Connect the circuit as shown in the figure 1.5.
2. Apply voltage on terminals “A” and “B” as shown in the table 1.1.

3. Measure and record the voltage in table 1.1 using DMM on terminal “Y”".

A —ph—

5 — b
T

Figure 1.5: Logic Gate using diode logic

Y

Table 1.1: Logic Gate implementation using diode logic

Inputs Output
A B Y
ov ov
ov 5V
5V ov
5V oV

Computer Engineering Department 29 Umm Al-Qura University



1403312 Digital Electronic Systems and Circuits

Experiment No. 1B

Part Il

1. Connect the circuit as shown in the figure 1.6.

2. Apply voltage on terminals “A” and “B” as shown in the table 1.2.

3. Measure and record the voltage in table 1.2 using DMM on terminal “Y”’.

+5Y

:

A o—fa]
5 e

Y

MY

Figure 1.6: Logic Gate using diode logic

Table 1.2: Logic Gate implementation using diode logic

Inputs Output
A B Y
ov ov
ov 5V
5V ov
5V 5V

;*************************************************************

; Student Name:
;*************************************************************

b.

Student ID:

a. The figure 1.5 is the implementation of gate.
The figure 1.6 is the implementation of gate.
If all inputs in figure 1.5 are OV the output will be volts.
If any of the inputs in figure 1.6 is HIGH the output voltage willbe _ volts.

In figure

the diodes are connected in reverse biased.

The measured value of resistor in figure 1.5

ohms.
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1403312 Digital Electronic Systems and Circuits Experiment No. 2

Logic Gate Implementation using Transistor
Objective:

The objective of this experiment is to implement Inverter gate using transistor logic.

Equipments:

1. NI ELVIS Il Series Prototyping Board.
2. AC/DC Power Supply and USB Cable.
3. Personal Computer.
4

. Transistor and Resistors.

Background:

In this experiment inverter gate is constructed using transistor logic. Logic O state is
represented as LOW, while logic 1 state is represented as HIGH. The input is given to the

base of transistor while the output is taken from the collector.

Procedure: Part |
1. Connect the circuit as shown in the figure 2.1.
2. First apply +5 volt on terminal “V;” and measure output on terminal “V,”.
3. Secondly apply 0 volt on terminal “V;” and measure output on terminal “V,”.
4

Record the observations in the table 2.1.

+Vco

Rc
Vo

E

Figure 2.1: Inverter using transistor logic

Table 2.1: Inverter implementation using transistor logic

Input Values Output Values
Logic Value Voltage Logic Value Voltage
0
1
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Experiment No. 2

Part Il
1.

ELVIS instruments appears on the screen.

Launch Digital Writer NI Elvis as shown in the figure 2.2.

Click on the NI ELVIS Il Instrument Launcher Icon or shortcut. A strip of NI

Connect the outputs of the digital writer to the inputs of the circuit and take readings.

13 Digital Writer - NI ELVISmx

Lines to Write

Mumeric

Value =0

0-7 [
Pattern
Manual [=]
Manual Pattern ~@
I."'_ L HI
| | | | | | |
o WO W W W W WS o
Lines: 7 =1 5 4 2 1 a
Action Direction
Toggle |Rotate | | shift | | Left [+]
Dewvice Generation Mode
[=] Run Continuously [«
Run Stop Help

=]l = ]e]

Figure 2.2: Digital writer NI Elvis 11

;*************************************************************

Student ID:

;*************************************************************

; Student Name:

a. The transistor used in the experiment is NPN or PNP

b. The figure 2.1 is the implementation of

c. The measured value of Rg is

gate.

ohms.

d. The measured value of Rc is

ohms.
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1403312 Digital Electronic Systems and Circuits Experiment No. 3

NAND Gate Implementation using Transistor
Objective:

The objective of this experiment is to implement NAND gate using transistor logic.

Equipments:

1. NI ELVIS Il Series Prototyping Board.
2. AC/DC Power Supply and USB Cable.
3. Personal Computer.
4

. Transistor, Diodes and Resistors.

Background:

In this experiment NAND gate is constructed using transistor logic. Logic O state is
represented as LOW, while logic 1 state is represented as HIGH. The inputs are given to the
diodes which are connected in reverse biased and the output is taken from the collector of

NPN transistor. This experiment is continuation of experiment 2.

Procedure: Part |
1. Connect the circuit as shown in the figure 3.1.
2. Start making circuit from left side and make sure that first two diodes are connected
in reverse biased.
3. Connect next two diodes in series as forward biased.

4. Apply voltages as shown in the table 3.1 and record the output.

+5v

2.2K0Ohm
Vo

+5Y Re

4.7K0hm

4.7K0hm

Figure 3.1: NAND gate implementation using transistor logic
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1403312 Digital Electronic Systems and Circuits Experiment No. 3

Table 3.1: NAND Gate implementation using transistor logic

Inputs Output
Vo

A
0
0
1
1

= O | O @

;*************************************************************

; Student Name: Student ID:

LR b b b b b b b b b b b b i b b b b b b b b b b i b b b i b b i b b b b b b b b b b b b i b b i b b b b i b i 4
’

a. The transistor used in the experiment is NPN or PNP

b. The figure 3.1 is the implementation of gate.

c. The measured value of Rc is ohms

Construct the timing diagram of the gate.
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NAND Gate Implementation using TTL Logic
Objective:

The objective of this experiment is to implement NAND gate using TTL logic.

Equipments:

1. NI ELVIS Il Series Prototyping Board.
2. AC/DC Power Supply and USB Cable.
3. Personal Computer.
4

. Transistors, Diodes and Resistors.

Background:

The DTL NAND gate (which was studied in the last experiment) has limitation as speed of
operation, which is overcome in TTL NAND gate. The input transistor for TTL NAND gate
is multi-emitter transistor, which is made by using two transistors T1 and T2 in the
experiment.
Procedure:

1. Connect the circuit as shown in the figure 4.1.

B

2. Apply voltages and record the readings in table 4.1

+5V
2h2004 L
100K Ohm
g 3.3K Ohm § 1.5 KOhm
B hm
C

E B

»

Vo
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Figure 4.1: NAND gate implementation using TTL logic

;*************************************************************

; Student Name: Student ID:

LR R b b b A b b b b b b b I b b b b b b b b b b e b g b b B b b i b b b A b b b b I b b b b b b i b b b b e b i 4
’

Table 4.1: NAND Gate implementation using TTL logic

Inputs Output
Vo

A
0
0
1
1

| O | O @

a. The behavior of given circuit is like gate.

Construct the timing diagram of the gate.
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1403312 Digital Electronic Systems and Circuits Experiment No. 5

NOR Gate Implementation using TTL Logic
Objective:

The objective of this experiment is to implement NOR gate using TTL logic.

Equipments:
1. NI ELVIS Il Series Prototyping Board.
2. AC/DC Power Supply and USB Cable.
3. Personal Computer.
4

. Transistor, Diodes and Resistors.

Background:

In last experiment TTL NAND gate was implemented. In this experiment TTL NOR Gate is

implemented using similar logic.

Procedure:
1. Connect the circuit as shown in the figure 5.1.

2. Apply voltages and record the readings in table 5.1
+5V

100 Ohm

C

1.5K Ohm
4K Ohm

2N3904
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Figure 5.1: NOR gate implementation using TTL logic

;*************************************************************

; Student Name: Student ID:

LR R b b b d b b b b b b b I b A b b b b b i b b b e b b b A b b i b b b b b b b I b b b b b b b i b b b b i b g i 4
’

Table 5.1: NOR Gate implementation using TTL logic

Inputs Output
Vo

A
0
0
1
1

| O | O @

a. The behavior of given circuit is like gate.

Construct the timing diagram of the gate.
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1403311 Electronics Experiment No. 6

Logic Gate Implementation using NAND Gate IC

Objective:
The objective of this experiment is to implement logic gates using NAND gate IC.

Equipments:
1. NI ELVIS Il Series Prototyping Board.

2. AC/DC Power Supply and USB Cable.
3. Personal Computer.
4. 7400 NAND Gate IC.

Background:
In this experiment 7400 NAND Gate IC is used for implementation of Logic Gates

Procedure: Part |
1. To implement AND gate using IC 7400 provide binary input “A” on pin 1 and

input “B” on pin 2 of the IC as shown in the figure 7.1.
2. Check output “C” on pin 3. It should give NAND result.

3. Connect pin 3 with pin 4 and pin 5 and receive output “D” on pin 6.

Vee

[1a] [rs] [12] [wo] o] [o] [e]

R
7400

] L] La] el Ls] Le] 7]

GND
Figure 7.1: TTL NAND Gate IC 7400.

Table 7.1: AND Gate implementation using NAND Gate IC.

Inputs Outputs
A(Pin 1) B (Pin 2) C (Pin3) D (Pin6)
ov ov
ov 5V
5V ov
oV oV

LR b b b b I b b A b b b b I b b b b b b b i b b b b A b b b b A b b b b b b A b b b b e b b b b b b i b b b b i b i 4
’
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Experiment No. 6

; Student Name:

Student ID:

;*************************************************************

Procedure: Part Il

1. Implement NOR gate using IC 7400 in table 7.2.

2 . Draw the diagram of the NOR gate using NAND gate IC below the table.

Table 7.2: NOR Gate implementation using NAND Gate IC.

Inputs Output
A B C
0 0
0 1
1 0
1 1

Computer Engineering Department
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1403311 Electronics Experiment No. 6

Common Emitter Amplifier
Objective:

The objective of this lab is to implement Common Emitter (CE) amplifier.

Equipment:
5. NI ELVIS Il Series Prototyping Board.
. AC/DC Power Supply and USB Cable.

6
7. Personal Computer.
8

. Transistor, Capacitors and Resistors.

Background:

A common emitter amplifier is one of the three basic single-stage bipolar-junction-transistor
(BJT) amplifier topologies, typically it is used as a voltage amplifier. In this circuit the base
terminal of the transistor serves as input, the collector is the output, and the emitter is
common to both. It gives an inverted output and can have very high gain that may vary

widely from one transistor to the next.

Ri Ru VRL = Ic®
DC Biasing
Point (C::]

.,

Amplified
Cutput _Signal
Vee ’-"

Rz

Figure 9.2: A typical Common Emitter Amplifier
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1403311 Electronics Experiment No. 6

Procedure: (CE Amplifier)

1. Connect the circuit as shown in the figure 9.3.
2. Launch function generator from NI launcher and set 2V, 200Hz, Sine wave.
3. Launch oscilloscope select sources Al0 and All for input and output respectively.
4. Observe the waveform using oscilloscope.
5. Sketch the waveform on the graph paper.
% +15V
§ 4.7 KOhm 4.7 KOhm
Vo
Al +
FGEN Vi 1uF
2Vpp, 100 Hz & —}IT. B
1 KOhm 1 KOhm
Al -

Figure 9.3: Common Emitter Amplifier.

Fr_equency Amplitude DC Offset
I
\ S i §
o

00" "/“m.n 50" "/\5.0
. 2.00 12| vpp 0.00 [4]|v

L .
el 200m M Duty Cyde Modulation Type
200 12 Hz 50 [2]|og, None [
Start Frequen_cy' Stop Freguency Step Step Interval
100 (4 Hz 1k % |Hz 100 {2 Hz 1000 44| ms
Signal Route
Devl (NIELVISII+H) [= Prototyping board [ |

weep

Stop Help
||

Run 5
Manual Mode i @

Figure 9.4: NI Elvis Il Function Generator
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Experiment No. 6

Ei> ) Oscilloscope - NI ELVISmix EI_Iﬂ—hJ
Basic Settings | Advanced Settings
Sample Rate: 125,00 bl e . P . .
Source Source .
ALD AL
7] Enabled +|Enabled
Lo |w DC - x| » DC -
Scale Vertical Scale WVertical
ValtsDiv Paosition (Div) Valts,/Div Pasition (Div)
J J VW
2y 2ls 2V [v] 415
Time,/Div Type e
Immediate [=]
J )
2ms El
#  Timeout
Device Acquisition Mode

Cursors On

Devi(NIELVISIIH)  [=]

Run Stop Print

| Autoscale |

Run Continuously [=]
Log Help

L= )= /l=]l=]]le]

Figure 9.5: Output waveform of Common Emitter Amplifier.

;*************************************************************

14

Student Name:

Student ID:

;*************************************************************
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1403312 Digital Electronic Systems and Circuits Experiment No. 8

Common Collector and Common Base Amplifier

Objective:
The objective of this lab is to implement Common Collector (CC) & Common Base (CB)

amplifiers.

Equipment:
1. NI ELVIS Il Series Prototyping Board.
2. AC/DC Power Supply and USB Cable.
3. Personal Computer.
4

. Transistor, Capacitors and Resistors.

Background:

Common Collector Amplifier

The common collector amplifier, often called an emitter follower since its output is taken
from the emitter resistor, is useful as an impedance matching device since its input
impedance is much higher than its output impedance. It is also termed a *‘buffer' for this

reason and is used in digital circuits with basic gates.

The voltage gain of an emitter follower is just a little less than one since the emitter voltage is
constrained at the diode drop of about 0.6 volts below the base. Its function is not voltage
gain but current or power gain and impedance matching. Its input impedance is much higher
than its output impedance so that a signal source does not have to work so hard. This can be
seen from the fact that the base current in on the order of 100 times less that the emitter
current. The low output impedance of the emitter follower matches a low impedance load and

buffers the signal source from that low impedance.

Figure 10.1: Emitter Follower Circuit
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Figure 10.2: A typical Common Collector Amplifier

Common Base Amplifier:
The Common Base amplifier combines low input impedance with comparatively high output
impedance. It is also referred as current follower or current buffer, which senses the

current of a low impedance source and efficiently transfers it to a high impedance load.

The CB amplifier offers two crucial advantages over the CE amplifier:
e |t can provide higher output impedance and can act as a high quality current source.
e The parasitic capacitance between collector and base does not impact the high

frequency performance, which can result in more bandwidth.

If the CB amplifier is used as a voltage gain stage, it demands a low source impedance to

maintain a high voltage gain.

+Vece

. §R1 Re ¢, .
L
= c, Ry
V. o }

| i@ iﬁ_ -

Figure 10.3: A typical Common Base Amplifier
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Procedure: Part | (CC Amplifier)

1. Connect the circuit as shown in the figure 10.4.
2. Launch function generator from NI launcher and set 2V, 200Hz, Sine wave.
3. Launch oscilloscope select sources Al0 and All for input and output respectively.
4. Observe the waveform using oscilloscope.
5. Sketch the waveform on the graph paper.
& +15V
g 4.7 KOhm
1uF ¢
FGEMN Vi
i B
2Vpp, 100 H
pp 2 — IIT.
E Vo

Al +
% 1 KOhm 1 KOhm
Al -

Fr-equency Amplitude DC Offset
|
\ » '
o 0.0” "}“10.0 s0” "/‘5.0
2.00 [ vpp 0.00 12|y
7 N
o 200m M Duty Cyde Maodulation Type
200 12|Hz 5 None [
Start Frequer;cy Stop Freguency Step Step Interval
100 (4 Hz 1k (24 |Hz 100 (44 Hz 1000 44| ms
Signal Route
vI(NIELVISIIH)  [= Prototyping board [
Run Sweep Stop Help
Manual Made o ™ ©

Figure 10.5: NI Elvis Il Function Generator
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= Oscilloscope - NI ELVISmx lil_lﬂ—hl
Basic Settings | Advanced Settings
Sample Rate: 125.0 o G e . hare & e tbimas .
Source Source i
ATD [+] ALl =]
7| Enabled |Enabled
w[+] [pc = x[=] |BC -
Scale Vertical Scale Vertical
olts/Div Position (Div) Volts/Div Position (Div)
~ A ~

J J J
2V [] 22 2V [«] 4

Time /Div Type Slope
Immediate [=]
J )
2ms [+
#  Timeout
Device Acquisition Mode
Devl(NIELVISII+) [+ Run Continuously (=]
Cursors Settings B Display Measurements Graph Controls Run Stop Frint Log Help
o o el | SN RIS
G O VICcHO V| CH1 e
s i = = T Autoscale B | =] E ||| &
\ J

Figure 10.6: Output waveform of Common Collector Amplifier.

;*************************************************************

; Student Name: Student ID:

;*************************************************************
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Procedure: Part Il (CB Amplifier)

1. Connect the circuit as shown in the figure 10.7.
2. Launch function generator from NI launcher and set 1V, 200Hz, Sine wave.
3. Launch oscilloscope select sources Al0 and All for input and output respectively.
4. Observe the waveform using oscilloscope.
5. Sketch the waveform on the graph paper.
#® +15V
§ 4.7 KOhm 4.7 KOhm
Vo
Al+
1uF
! B
= I+
FGEN vi LF
1Vpp, 100 Hz @ H "
1KOhm 1KOhm
Al-

00" "/\10.0 5.0” "/‘s.n
. 1.00 [ vpp 0.00 [2]lv

Fr_equency Amplitude DC Offset
I
o
I

Duty Cyde Modulation Type
200 (5| Hz 50 []|ag, None [+ |
Start Frequen_cy Stop Frequency Step Step Interval
100 (4 Hz 1k 4| Hz 100 (24 Hz 1000 4| ms
Signal Route
15 I1+) - Prototyping board El

Sweep Help

Run ) Stop
Manual Mode e ™ @

Figure 10.8: NI Elvis Il Function Generator.
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5
EE> Oscilloscope - NI ELVISmix El_léj
Basic Settings | Advanced Settings
Sample Rate: 125, ol St . Charnel 1 Settinas .
Source Source )
ALD [=] ALl =]
7| Enabled /|Enabled
L | = DC - 1| w DC -
Scale Vertical Scale Vertical
Volts/Div Position {Div) Volts,Div Position (Div)
Y9V I
v [+ 2}s 2V [« 44
Time /Div Type Slope
Immediate =]
J )
2ms [
&  Timeout
Device Acquisition Mode
Devi{MIELVISII+)  [«] Run Continuously [=]
Cu SEEENLEEE 1= Graph Controls Run Stop Print  Log Help
= o (e | | @ | | W [[=] | &f][|@
YICHD V| CH1
= Properties Autoscale B | | o=t @f @
\ J

Figure 10.9: Output waveform of Common Base Amplifier

;*************************************************************

; Student Name:

Student ID:

;*************************************************************
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Conclusion
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