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Lecture 8

Sample (Track) and Hold 

Welcome to
046188 Winter semester 2012

Mixed Signal Electronic Circuits 
Instructor:  Dr. M.  Moyal  

www.gigalogchip.com
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Agenda 

Part I : SAMPLE AND HOLD Basics 

Part II : Errors & Circuit Technique
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Some ADCs can’t do without it 

But
In high speed/accuracy it’s the limiting elements in ADCs

It’s the source of KT/C Noise Offset, Gain and Harmonics 

It’s one more source effected by clock jitter input 

It’s the source of Power consumption (maybe the highest) 

Why we need it

Source: P. Grey
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Ideal 

Source:  TAMU

SAMPLING: 

The Sample and hold keeps the analog value fixed
for a clock duration. 
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S/H – Non Ideal 
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Off-Feed through:  =   (Cp/Cs+Cp ) Vin

Key:    Watch for routing metals over the switch transistor
L min and stack metal will add to Cp  
Normally not a big issue….Cp is very small ~ 5-25e-15F

Source:  TAMU
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capacitors Saturation Linear Off

C gate to S 2/3Cox+Cov 1/2Cox+Cov Cov

C gate to D Cov 1/2Cox+Cov Cov

C gate to B 0 0 Cox//Ccb+..

C drain to B
C source   B

Cj(diode)
CJ

Cj
Cj 

Cj
CJ

Voltage
dependance

Summary lect. 1: The switch make up 

Source:  T.H. Lee. 



Technion 046188/2012  Lect 8

offset error  

Offset-like  

Gain-like  

Source:  P. Grey

Total Error=sum of 2
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“Circuit solutions” Clock feed through improvement 

if M1= W/L use M 1=W/2L  

M1 
M2 

Source: P. Grey
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Noise:  Model 

ADC-In class derivation: KT/C<LSB*LSB/12 
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Settling 



Technion 046188/2012  

Settling time error input is changing

Lect 08
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Basic fast S/H ( Open loop)

Source:  TAMU

Use differential structure..
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Boost the gate: Linearization design

Key: Qsf2 is P ch follower   - on board operation.. 
Vcc of follower need higher voltage, speed of follo wer high, more Idd..
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Boot strapping

In class analysis

VCC

Vin

gnd=0v

1) Short with 1 to vss and 
2) Load Vcc and ground on C
3) Close 2 Load Vin were gnd was and
4) inject VCC+Vin on the gate
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END Lect. 8

www.gigalogchip.com


