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Diodes Background

Overview — The Ideal Diode

An ideal diode allows current to flow in only one direction. Every diode has a
characteristic “threshold voltage” — V1. An ideal diode has an infinite resistance
when the voltage across it, Vp, is less than V1 and zero resistance when the Vp is
greater than V1. The threshold voltage concept comes from the fact that a diode
is just a pn junction; the threshold voltage is defined by the concentration of
donors and acceptors in the junction. The |-V graph for an ideal diode should
look like:
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Figure 1 Ideal Diode IV Curve and Schematic

Real diodes do not exhibit this ideal behavior. This lab will explore the actual
behavior of diodes.

Diode Logic

Diode logic (DL) is a family of logic circuits that perform logic operations based
on the ability of the diode to conduct current in only one direction, under forward
bias. Figure 2 contains the schematics for OR and AND gates implemented in
DL. Vcc is a voltage source that defines the HI logic level, which should be
greater than the inherent diode voltage drop. The logic level LO is defined by 0
volts, or “ground”. In the OR circuit, the output C is raised HI whenever either A
or B are HI. In the AND circuit, output C is LO whenever either A or B are LO.
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Figure 2 OR, AND gates in Diode Logic



Half-Wave Rectifier

The half-wave rectifier is a circuit that allows only part of a sinusoidal input signal
to pass. The circuit is simply the combination of a single diode in series with a
resistor, where the resistor is acting as a load (see figure 3).
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Figure 3 Half-Wave Rectifier Schematic
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Figure 4 Half-Wave Rectifier, Voltage vs Time

When the input voltage is less than the threshold voltage, the output voltage is 0.
This is because when input voltage is less than the threshold voltage (and thus
the voltage across the diode is less than the threshold voltage), zero current
flows through the diode. By KCL, no current flows through the load resistor
resulting in no voltage drop via ohm’s law.

If, on the other hand, the input voltage greater than the threshold voltage,
essentially any current can pass through the diode (real diodes only approximate
this vertical line). The voltage drop across the diode will just be its threshold
voltage and the current through it will be defined by the load.



Name:
Student ID:
Section:
Date:

UNIVERSITY OF CALIFORNIA, BERKELEY
EE40: Introduction to Microelectronic Circuits

Diodes Prelab

1. Suppose Vi, is a sine wave that has amplitude voltage V,, frequency f, and
offset = OV. Suppose the threshold voltage of the diode is Vi = 500mV.
Describe and draw what you will see at the output. Make sure to include the
amplitude, frequency, and offset in terms of the input and V7.

() e

2. Explain where the threshold voltage of a diode comes from and how you will
measure the threshold voltage of a diode using the half-wave rectifier circuit.



3. Provide the truth table (include output voltage) and identify the logic function of
the following circuits. A, B are the inputs and C is the output. Assume large
signal diode model.

A
B C
Rs
Logic X
Veo
Rs
A C
Logic Y

4. Load Line: The I-V characteristics of a diode are plotted on the graph. Find the
circuit current I' and diode voltage V’ using the load line method.

/
N /

A | (ma)

0 1.2 p4 06 pE L0 )2 \Pﬁrnltsﬁ




	Overview – The Ideal Diode
	Half-Wave Rectifier


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


	Text1:  EE100: Electronic Techniques for Engineering


