Beta multiplier referenced self biasing
http://www.odyseus.nildram.co.uk/RFIC_Subcircuits_Files/CMOS_Ref_Self_Biased_Current_Source.pdf
http://www.hpc.msstate.edu/mpl/education/classes/ee8223/pp69-73.pdf
http://www.ece.mcgill.ca/~grober4/ROBERTS/COURSES/AnalogICCourse/IC_Components_Ccts_HTML/sld043.htm
http://www.odyseus.nildram.co.uk/RFIC_Subcircuits_Files/Improved_CMOS_Cascode_Current_Mirror.pdf
http://www.odyseus.nildram.co.uk/RFIC_Subcircuits_Files/CMOS_Cascode_Current_Mirror.pdf
http://www.odyseus.nildram.co.uk/RFIC_Circuits_Files/BandGap.pdf
http://www.odyseus.nildram.co.uk/RFIC_Theory_Files/Miller_Effect.pdf
http://extenv.jpl.nasa.gov/presentations/Analog_Design_Techniques.pdf
http://ims.unipv.it/Microelettronica/PresentationNO04.pdf
ee3601.eng.au.edu/ee3601/lecture/EE3601-04.ppt
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Cascode classique :
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High swing cascode
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Avec une structure cascode, 
Le circuit suivant va permettre d’éliminer la tension VT de l’expression.
[image: ]
Nous allons réduire la chute de tension de M2 et M4
Pour calculer la valeur de la résistance, on fixe VOUTmin = 0.6V et VDSsat = 0.3V
Le courant I = 100µA

Calcul de VT+VSAT








Au final 






Pour les paramètres techno
http://www.ee.iitb.ac.in/~smdp/smdp_IEP_GOA_lectures/lab%20mannual.pdf

http://www.ece.umd.edu/newcomb/courses/spring2010/303/tsmc180nmcmos.lib
http://www.mosis.com/Technical/Testdata/tsmc-018-prm.html
http://www.edaboard.com/thread88365.html  bien
http://www.edaboard.com/thread142080.html bien
http://wenku.baidu.com/view/c656898483d049649b66584d.html
http://ihome.ust.hk/~ee_wwxad/courses/ELEC304_project_WANG_Wei.pdf
Kp=U0p*Cox*W/L
Kn=U0n*Cox*W/L
Kn = 405.36 cm^2/Vs * 0.4211 µAs/V(cm)^2 = 170.7 uA/V^2
Kp = 85.73 cm^2/Vs * 0.4211 µAs/V(cm)^2 = 36.1 uA/V^2
[bookmark: _GoBack]BCD  bipolar CMOS DMOS
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Conventional Cascode Current Mirror

Using longer transistor is not alwaysa good idea

Vaa to achieve high output impedance. The price is the

®F . chip area and transient response. Cascode structure
t : . o .
& L is an alternative to obtain high output impedance and
+ l good transient response
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Advantage: o

&0280s
+  Higher output impedance
+ Relatively good transient response (vs. long transistor current mirror)

Disadvantage: Lower output voltage swing
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Improved Cascode Current Mirror (1)

Vaa This structure is one of the most widely used
ias N\ Irer current mirrors.
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Advantage: Higher output voltage swing than conventional cascode
High output impedance

Disadvamage:IAddilional bias circuit (power consumption)

Note: Ibias is set to equal to or the maximum value of Iref
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Improved Cascode Current Mirror (1)
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Advantage: High output voltage swing
High output impedance
Disadvantage: More power consumption

Note: Ivias is set to equal to or the maximum value of Iref
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Improved Cascode Current Mirror (111)

Vad osar 207

Note: M4 shifts Vds1 to bias M3 and keeping M2 in saturation.

The use of M4 (matched with M3) allows to make Vds1=Vds2

Advantage: High output voltage swing
High output impedance

Disadvantage: More transistors are used (more Si area)
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Wilson Current Mirror

Besides cascode, negative feedback can also

I Va be used to increase the output impedance
ref
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Advantage: Higher output impedance

Disadvantage: Low output voltage swing
The match between Jour and Irer is not good when Irer is high
(This is due to mismatch between Vps: and Vbs2)
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> Improved Wilson Current Mirror

Another transistor (M4) is used to make
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. + Vi = Woer + 2V
Ms Vown = 2Vpsur + V1
1
Vi Ve R, ~
M 2¢,
- Vis - Ry w2
&n2€01803

Advantage: Higher output impedance
Better match between Irer and Jour
Disadvantage: Low output voltage swing
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Problems of the High-swing cascode

The VDS of M1 and the VDS of M3 are not the same.
Therefore the current iout will not be an accurate replica of
IREF due to channel length modulation as well as drain-
induced threshold shift.

A possible solution is to add an additional transistor M5 in
series with M3 so as to force the drain voltages of M3 and
M1 to be equal, thus eliminating any errors.




image15.png
Improved high-swing cascode
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Self-Biased Cascode Current Mirror
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