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= Create the following schematic.
* The diode is taken from analogLib
* Note that NO model is associated to this 'generic' diode

K \&/ 6 Edit Object Properties \:’/ ) &) X
Apply To only current n instance B &)
Show _ system o user o CDF
Browse Reset Instance Lahels Display
Property Value

Library Name analogLihl

Cell Name diode

View Name symbol

Instance Name Do

Add Delete hodify

DeviCe arem

Junction perimeter factor

CCS Exercise: Diode © P. Fischer, ZITI, Uni Heidelberg

Page2




RUPRECHT-KARLS-

UNIVERSITAT
HEIDELBERG

= Perform a DC simulation of VDIODE from 0...1V
 An error occurs:

Error found by spectre during hierarchy flattening.
ERROR (CMI-2119): DO: Instance (of type diode) requires the use of a model.

= Now assign a model with name 'diodel’ to the diode:

* Run the simulation again. You get a different error:

Error found by spectre during circuit read-in.
ERROR (SFE-23): "input.scs" 36: The instance "D0' 1s referencing an wndefined model
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= Create a text file MyDiode.1ib with the following model
definition:
.MODEL diodel d

+IS=1e-08 RS=0.05 N=1.5 EG=0.6
+XTI=0.05 BV=50 IBV=5e-08 CJO=le-11 VJ=0.7 M=0.5

= The simulator needs to know about this file:
* In Setup->Model Libraries..., add the file MyDiode.1lib.

ﬁnalyses Variables Qutputs

#* Design ...
@2 Simulator/Directory/Host ...

) ) ) L el ML U WSV U T G

High-Performance Simulation ... : L o 18mm_rf_O&/UMC_18_CMOS/.

@ Model Libraries .. , - o mm_tT_OA/UMC_16_CMOS/ i

£= Temperature ... ' - o _1T_OA/UMC_18_CMOS/. /Mod

Yo Simuil . 8 | <Click here to add rmodel file> |
Simulation Eiles ... —;

MATLAB/Simulink »
&) Environment ...

= Run the simulation again.
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¥ Exercise 6.1: Simple Rectifier

* The diode can be used to generate a DC voltage from an
AC voltage. In the simplest case, the negative parts of the
AC wave are cut away:

Vin
-%" N Vout

vsin RIoad = 1kQ

» Use a sinusoidal source vsin from analogLib (transient sim...)
Set parameters Frequency = 50Hz (half way down in the
parameter list), Offset = 0, Amplitude = 10V

* Look at V.. What is the peak amplitude. Why not 10V?
« Change R4 to 1TMQ. How does the peak amplitude change?

* Go back to R4 = 1kQ2. Add a capacitor of 1uF in parallel to
Rcaq- What happens?

* Which C do you need to guarantee V_ , > 8V? Calculate!
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Exercise 6.2: Full Wave Rectifier

* The full wave rectifier ('Graetz') uses 4 diodes to utilize the
negative half-wave as well:

* make a Schematic

* How does V_, look like for C, .. =0
« How does the circuit work?
* What is the peak amplitude? Why?

* What C,__4 do you need to guarantee V_,, > 8V? Calculate!
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= A voltage dependent capacitance is part of the diode model.
* Implement the following circuit:

R = 1kQ

.MODEL diodel d B
+IS=1e-08 RS=0.05 N=1.5 EG=0.6
: 0 IBV=Se-08 CJO=le-11

DC=BIAS
AC=1

0.7 M=0.5 FC=0.5 TT=1e-09

= Make an AC sweep from 1M to 1G or so for BIAS = 1V
* What is the corner frequency?

= Change BIAS to 10V or 0.5V
» Does the corner frequency change?
* Is it changing in the right 'direction'?
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