Lab 6.12 – A PNP Emitter Follower
In this lab we are going to use a bipolar PNP transistor (A 2N3906 small signal PNP Transistor) and build a “Common Collector” amplifier (AKA an Emitter Follower). It is called a Emitter follower since that describes its behavior, the Emitter (output) AC voltage is always approximately equal (there is a DC offset due to the Device threshold voltage) to the Base AC voltage.
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Notes:
· Rsig is the output impedance of the AC signal generator
which is 50 ohms for the function generator on our lab bench so do not put a physical source resistor in your actual circuit.
· The capacitors are there to block DC and at audio
frequencies should have a negligible reactance.
· V+ and V- (15 volts) are ideally at AC ground 
 	(often bypass capacitors are used to insure this)

As with any design, you first select the resistors to put the transistor at a reasonable operating point. Then draw the AC (small signal) version of the circuit (capacitors are short circuits and the power rails are AC grounds and replace the 2N3906 transistor by a small signal model (I prefer the current controlled current source model here) to calculate the voltage gain (approximately 1), input impedance (A bit less than RG, and output impedance (very low – ignore RL).
The Emitter Follower is an effective “Buffer Amplifier” that isolates your signal source from the load. 
· It will not “load” the signal source (high input impedance)
· The output “follows” the input (unity voltage gain)
· The output voltage is almost independent of the load resistance (low output impedance)
Most of these characteristics are due to a high degree of negative feedback in this circuit. Note that the input to the transistor is VBE which is the input voltage minus the output voltage and the feedback gain is high due to the transistor gain (Beta).
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LAB6.12

PNP Emitter Follower
(See Section 6.8.5, p. 460 of Sedra/Smith)

OBJECTIVES:
Tostudy a PNP-based emitter fllower by

- Compleding the DC and smallsignal analyss based on s theortical
behavi
Simulating 0 compare the rsals ith the paper anlysi

* Implementng it n an experimental setin, 4king measurements,and co-
paring s performanee withtheortical and simlated res

- Qualitaively seing the mpactof ransistoo-ransistr vriaions.

MATERIALS:

Laboratorysetup, inluding breadboard
P ansistor (.8, NTE2322)

© 3largen, 474F) capacitors

« Soveral resitors of varying sices

© Wires

PART 1: DESIGN AND SIMULATION

Conside the circu show i Figurs L6.12

ol i couping capacors nd
ot o D i s
Busadontis 68 460555,
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Design the amplificr such that I = 1 mA and 4, =095 VIV. Use supplies of V. =
SN R =150 . and Ry 10K What i the iniraum value of R that
Saishes th dekign regpirements? Obtain the datshect for the PNP transstor
hat will b sed. In our la book,perform the llowing.

Point Ansigsis

=" Sketh  DC mode of the cieuitinyourab book,replaing he arge-valued
Couplingcapaciors Ceyand Cesbyopen cieuits o Smpliiy you iy also
it . Ruge a0 Ry} What 1,7 What are ¥y and ¥

+ Based on herequited value o f, whit is R?

Achnaigss
" Sketeh  smal-signal model o th crcut i your ab book, rplacing the
ransistor with s snal-signsl model ey 8 T model, gnorin 1) eplc-
g the capacitors with shor circuts, and eplacng ¥ and ¥~ with an AC
round. Labe the base ofth transisto s , ., the sll-signal vtz
the nput.
+ What i the rato of w/sg? How would you approimate it in furher
calcuatons?
Derive an exprssion fo 4, =
What s themimiman vae of R, tht satistes he design requiements?
What s the v of £,2 What s 2 What s 47
Calculate te output ressane of your i

Simatation
" Simulate the performanc of your circui. Use capacior vlues Ccy = Ce
"6 4F and the vl of Ry based on your preceding calculations. Use &

10 . 1F1 sinusoid with no DC component appled at v

+ Fromyoutsimultion, eport the DC values of Vy, ¥, and I How clocly
o they match your caeultions? (Remermber: The simulator has its o,
‘more complex model o the el transisor, s ther should be some small
vadatons)

+ From your simulation, report A, How closey docs it match your
cxlalations?

PART 2: PROTOTYPING

- Assmble the cireit nto your breadbourd using th specfied companent
o and thos st cleulted. Note hat R, Fpresents the output rsist-
nce ofthe unction gepersor,andthrefore youshould ot ncude i your

PART 3: MEASUREMENTS

+ DCbiaspoint measurement; Using  dightal mulimeer, measure the D volt-
g8 ofyour cicuit at th base (V) and emites (V) of your ransisor
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AC measurement: Using & funcion generato, appy & 10-m¥y s, -z
inusoid withno DC component (0 your circut. (Yote: Some fcio gen
eratorsanly allow inputs a5 small s 0 V. I his i i case, ue that
e nsesd)

- Usingan sclloscope,gencrae lots of v, and ;s 1.

+ Using o diital mulimeer, measure i seistos 0 thrce significan gt

PART 4 POST-MEASUREMENT EXERCISE.

+ Caleulatethe values of Vg and Vi hat you obained n the ab, How do
they compare o your pre fabcauiatons? Explainany discrepanci.

* Buscd onhe measured valies of Vs and ¥ and your measured esstor val-
s, what s the real vl of 7 based on your lab messursments?
What s the measured vl o A, How does it compare to your pe-ab cal-
cultions? Explain any discspaneies.

© What would happen if you used the funcion generator with S0-2 outpat
esitance 1o drive your ko resistr direetly? Wht gain would you gt?
What would happen i he outpu resistance ofthe function genertion was
changed rom 502 to $KQ? What do you conclude? Recalthe vale ofou-
putrsistanceyou caleulted arir
Hint: The sngle biggest soure of variations from your pre-ab simultion
el will e due t variatonsin .

PART 5 [OPTIONAL]: EXTRA EXPLORATION

+ Add 3 0.0 resisor between the functon gencrator output and capacitor
Cor How doesthe g ofyourcrcul change? Can you expain this?




