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Switches

¢ During the sampling phase

Vth=0.3V
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« With VCK of some high value, Vth of 0.3V, and Vin 0of 0.3 V
* Once reaching steady state
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Switches - A Few Cases (I) fiv
¢ Vthof0.3Vand VCKgoesfromQ0Vto1lV ® ok
1. Vin =0V while Vout = 1.0 V initially _T_
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* Through the settling transient i 1Cl ___-_l
e The transistor current direction ‘[ _l
e The transistor operating region Vinz oV = -
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Switches - A Few Cases (II)

¢ Vthof0.3Vand VCKgoesfrom0O0VtolV ¢ ——/;__—

1. Vin =0 V while Vout = 1.0 V initially
2. Vin =0V while Vout = 0.3 V initially

GV
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Switches - A Few Cases (III)

¢ Vthof0.3Vand VCKgoesfromQ0Vto1lV
1. Vin =0 V while Vout = 1.0 V initially
2. Vin =0V while Vout = 0.3 V initially
3. Vin = 0.3 Vwhile Vout = 0 V initially
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* Through the settling transient

e The transistor current direction
e The transistor operating region
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Switches - A Few Cases (IV)

¢ Vthof0.3Vand VCKgoesfromQ0Vto1lV
Vin = 0 V while Vout = 1.0 V initially

Vin = 0 V while Vout = 0.3 V initially

Vin = 0.3 V while Vout = 0 V initially fv
Vin = 1.0 V while Vout = 0 V initially
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Switches - A Few Cases (IV)

¢ Vthof0.3Vand VCKgoesfromQ0Vto1lV
4. Vin =1.0V while Vout = 0 V initially

* Through the settling transient

e The transistor current direction
e The transistor operating region
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On Resistance

1 LOS
¢ (Can be viewed as a resistor equal to |/
on
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* On-resistance and speed depend on the input level
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Using PMOS as Switch (I) /—T
¢ VCK goes down to turn on the switch 1
1. Vin = 1.0 V while Vout = 0 V initially Vi (g 1o T
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Using PMOS as Switch (II)

¢ VCKgoes down to turn on the switch
2. Vin =0V while Vout = 1.0 V initially

p Vout
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Pass Transistors

¢ Transmission gates or Complementary switches CK
« Complementary clock signals needed l

R =R |IR Vin

on,eff on,n on,p
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e Can be sized so that the on-resistance is, to the fil"‘St 0

the input level = Vthp and Vthn still vary d
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Charge Injection

¢ Inorder to reduce Ron and speed up the operation
1) Rail-to-rail clock signals needed f0version layev

2) Large transistors
=0V =wl O
3) Smaller holding capacitor 8 a '1: ¢

Qch = WLC, (Vpp — Vin — Vru)
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« Charge in the channel when ON
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Charge Injection

¢ Inorder to reduce Ron and speed up the operation
1) Rail-to-rail clock signals needed
2) Large transistors

3) Smaller holding capacitor
Qch = WLCo,(Vpp — Vin — Vri)

7,
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- Charge in the channel when ON -:_F-
- Causing a pedestal at the output when turning OFF D -

R
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