Lab. 14

CHARACTERIZATION OF
OUTPUT BUFFER



1. Output swing

Carry out the DC analysis of the class-AB buffer shown
in the next slide. Use 20 k€ load resistor (RL).

Observe the output voltage swing and the output current
swing for the input voltage swept from -2.2V to 2.2V.



Schematic

Class AB
amplifier

( \
|
VDD I
Jib emos.lib |
Ao VS 22V 2.2V 1my iref |
Aran 3us C!, P_flu P_1u P_flu I
M3 M5 T I
= 10uA — :
= = ,
|
W M3 M4 |
s = k=2 |
N_[u _| I_ H_fu I
2.5V §F” I
1k |
[ | |
|

V2 V3
F ¥ Mra T
K10 I I :
2.5V i by I
AC107 |
E 7 Mo | :
H_flu |
PULSE(-2.5V 2.5V 1us 100ps 10Mps 1us 2us) _I :
VSS I_

1
|

Shunt NFB




Parameters

MOSFET |L(m) |W(m) WIL
AS(mZ) PS(m)

M1, M9

M2, M8 2u 10u 33 30p 16u 165
M3, M4 2u 13u 16 39p 19u 104
M35.M6 2u 10u 3 30p 16u 15
M7a, M7b  2u 10u 1 30p 16u 5

M10 2u 10u 2 30p 16u 10



2. Transient response

Carry out the step response analysis. Remove 20 kQ load
resistor (RL) and put in the load capacitance of 10pF.

Observe the output voltage and SR = dV(out)/d(time), and
measure the value of slew rate at V(out) = 0V.



Setting of the mput pulse

AT Independent Vicltage Source - V3
Functions

() {none)

(@ PULSE(W1 W2 Tdelay Trize Tfall Ton Period MNeweles)
() SIME(Voffzet Wamp Freq Td Theta Phi Moycleg)
(CIEXPOVT W2 Td1 Taul Td2? Taul)

(I SFFM{voff Vamp Fear MDI Feig)

CIPWLIT w1 42 42,

() P'WL FILE: Browsze

Winitial (V]
Von[W] |25
Tdelay[z]: | lus
Trizelz]: | 100ps
Talllz]: | 100p=

Tonlz]: | lus

Tperiod[z]: | 2us

Additional Wl Points

Make thiz information visible on schematic:

DG Walue

Make thiz information visible on schematic:

Small signal &G analysis{ AC)

AG Amplitude: 1]
Ao Phase [ |

Make thiz information visible on schematic:
Farazitic Properties

Seriez Resiztancel[o]:

Parallel Gapacitance[Fl:

Make thiz information visible on schematic:

Gane|



3. Output resistance

e Draw up the schematic to measure the output
resistance and run the AC analysis for the
frequency range of 1Hz - SOMEGHz.

— Output resistance 1s defined as a small-signal resistance
of the output node when the input signal amplitude 1s
Zero.

 Plot the output resistance V(out)/(-I(V3)) and read
out the value at 1kHz.
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