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Introduction:

For this lab assignment, consider the following BJT Differential Amplifier circuit in Fig 1.
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1.

Pre-Lab Exercises:

1)

2)

3)

4)

Hand DC Analysis. Assume Rui=Riz=% (i.e., opens), Ves1=Ve2=Ground, =100,
Va=100V, Vee..n=0.7V. Record all results in attached Summary Table.

a) Calculate |«

b) Calculate Ve

c) Calculate Vci

d) Calculate Ve

e) Calculate total DC Power, Poc

Hand Midband AC Analysis in Differential-Output Mode (DOM). Assume:

Veu=Vei=Vez, Ru1=4.7kQ2, Riz==, [1=100, Va=100V, Veeon=0.7V. Record all resulls
in attached Summary Table,

a) Calculate Ag
b) Calculate Rig
c) Calculate Rua
d) Calculate Acm
)] Calculate Riem
f) Calculate Roem

g} Calculate CMRR

Hand Midband AC Analysis in Single-Ended-Output Mode (SEOM). Assume:

Ven=Ve2, Rui=0, Rz=470kQ), =100, VA=100V, Record all resulls in attached
Summary Table,

a) Calculate Aq
b) Calculate Rig

c) Calculate Ros
d}) Calculate Acn
e) Calculate Ricm
f) Caleulate Rocm

a) Calculate CMRR

Re-do all above calculations in PSPICE {except for the Rod's and Racm’s since
PSPICE includes Ry in these calculations) using Transfer Function Analysis with
Bias Point Delails on (similar to how you did your Homework #1). Loock at your
xxx.out file for the answers. Record all results in attached Summary Table. For
PSPICE, set VAF=100, BF=100.

Laboratory Experimentation

1)
2)

3)

Measure and record all your resistor values before building your circuit.

Using your Lab Kit and components, build the BJT Differential Amplifier circuit in
Fig. 1. Use an LM3046 Transistor Array component for the four matched NPN
transistors, Malch-up LM3046's 1-Q4 just as they are called out in Fig. 1. (An
LM3046 device spec is attached for your reference). IMPORTANT: Make sure
Pin #13 is connected to VEE=-15V or else you'll fry the LM3046 chip.

DC Analysis: Ground both Ver and Ve2. Set Rii=Ri2=w (i.e., opens) Measure
all DC node voltages and branch currents as listed in Pre-Lab Exercise 1
above. (Note: when measuring branch currents, please do not use the DC
Current option on your DMM due to its inherent unreliability. Instead, always
measure the DC vollage across the series resistor using your DMM and then use
Ohm's Law to get the current). Record all your resulls in the attached Summary
Table.



4) Midband AC Analysis in Differential-Oulput Mode (DOM): Set Rui=4.7kQ and
Riz=x. (Note, vou=vci-vcz. Measure vou differentially on the oscilloscope and
use the Math mode).

a} Measure Ag: Use the 10-to-1 source attenuator circuit shown in Fig. 2 to
create v and connect to ve:. Connect vez to GND. Sel the frequency of vs
to approximately 10kHz. Monitor vau while slowly increasing the vs source
until vau=1V p-p approximately. Then, precisely measure vou and v and
calculate Ag=voulVin.

b) Measure Ris: Follow Rin procedure on attached sheet.

¢} Measure Roa: Disconnect Ru1. Follow Row pracedure on attached sheet.

d) Record all your results in the attached Summary Table.

5) Midband AC Analysis in Single-Ended-Output Mode (SEOM): Set Rui=x and
Ri2=470k. (Note, veu=vez. Measure vou using simple single-ended method on
the oscilloscope).

a) Measure As: Use the 10-lo-1 source attenualor circuit shown in Fig. 2 to
create vin and connect to ver. Connect vaz to GND. Set the frequency of vs
to approximately 10kHz. Monitor vau while slowly increasing the vs source
until veu=1V p-p, approximately. Then precisely measure veu and vin and
calculale Ag=vou/vin.

b) Measure Ros: Disconnect Riz. Follow Rauw procedure on altached sheel,

¢) Measure Acm: Reconnect Ri:. Disconnect vez from GND, connect ver and
vez logether and connect both directiy to the function generator making vs=via
(i.e., don't use the 10-lo-1 attenuator circuit in Fig.2). Set vs=vin=2V p-p and
10kHz approximately. Then precisely measure vin and veur and calculate
Acm=VourVin.

d) Calculate resulting CMRR.

e) Record all your results in the attached Summary Table.

6) Lab Check-Off: | must witness your Lab set-up and operation in order for you to
receive your required Lab Check-Off.

Lab Notebook:

Please record ALL your Pre-Lab Exercise calculations and lab data neatly, clearly and
professionally in your Lab Notebook. Please follow the formal Lab Notebook format
guidelines as explained in class.

Lab Report:

Please write-up and hand-in your Final Lab Report along with your Summary Table.
include your Pre-Lab Exercise calculations and your properly labeled PSPICE files,
Compare and contrast your theoretical Pre-Lab calculations with your Lab
measurements. Explain similarities and discrepancies. Your Formal Lab Report should
be typed, neat, professional, concise and clear. It should contain the following sections:

1) Title Page

2) Executive Summary (i.e., summarized purpose of lab experiment)

3) Lab Results Discussion

4) Conclusions

5) Summary Table (typed)

6) Attachment: Pre-Lab Hand calculations (brief)

7} Attachment:  Pre-Lab PSPICE print-outs (5 annotated schematic files and 5
corresponding and annotaled .oult files)

B) Attachment: Xerox-copy of the “initialed and dated" page from your lab notebook
certifying check-off of your lab 1 work
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1)

2)

Rin and R, Measurements

Ry Measurement:

1kQ2 R’
g -

+

Ve 1000 v, OF é’

l 0 ot

a) Select R'=R;, (expected).

b) With the input source circuit (including R’) connected to R, (i.e. va1) as shown
above, set vs such that v2=vi:=ve1=50mV p-p and approximately 10kHz. Then,
precisely measure vz and record.

c) Without disturbing the v; setting, disconnect the entire input source circuit
(including R’) from Ri; and then precisely measure the resulling open-circuit
voltage of the input source circuit, vy, and record.

d) Calculate Ri, as follows:

V2
V-V,

Rout Measurement:

1k

.|..
Vs 100Q v, < R

a) Select R'=Rou (expected).

b) With Ry (or Ri2) removed, connect R’ across the output. Set v such that
v2=vou=0.5V p-p with an approximate frequency of 10kHz. Then precisely
measure v2=Vou and record.

c) Without disturbing the v. setting, disconnect R' and precisely measure the
resulting open-circuit output voltage, vi=veu, and record.

d) Calculate Rou as follows:

V,—V,

Rout =R’ v,




Summary Table

Parameter

Hand
Part II: 1), 2) and 3)

PSPICE
Part II: 4)

Lab
Part Ill: 3), 4) and 5)

DC:

lo

Ve

Ve

Vez

Poc

AC (DOM):

Ad

Rid

Red

N/A

Acm

N/A

Ricm

N/A

ROCIT\

N/A

N/A

CMRR

N/A

AC (SEOM):

Ad

Rid

N/A

Rod

N/A

Acm

Ricm

N/A

ROCITI

N/A

N/A

CMRR
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Name:

EE371 Lab 1 Final Report Grading Rubric

[tem

Excellent

Acceptable

Incomplete
or Missing

Title Page?

Exccutive Summary (i.e., summarized purpose of lab
experiment)?

Discussion of Lab Results (with figures/schematics)?

Conclusion

Summary Tablc (typc-written)?

Attachment: Pre-Lab hand calculations

Attachment: Pre-Lab PSPICE printouts (5 annotated
schematic files and 5 corresponding/annotated .out files)

Attachment: Copy of lab notebook *“check-off” page

Manhattan layout?

Photograph of circuit is included?

Report text is type-wrilten?

Section headers?

Equations are type-written or neatly hand-written?

Figures/schematics/attachments are neat, properly
labeled, and properly referred to in text?

Report is grammaltically well-wrilten, neat, clcar, and
concise?

Comments:

Final Grade:




