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Abstract: This paper substantiates anADC 12-bit 
SAR with1V input voltage was built in this paper. 
Using 180 nm technologies, the structure description 
of various sub blocks was implemented in cadence 
virtuoso. Comparator was created for proper operation 
to remain in saturation and could be used 
withdifferential amplifier. The comparator is thechief 
blockof power consumption, so we focused mainly 
much of ability we make to design this module. 
Boosting the accuracy of DAC sub block, the ladder 
network R-2R was chosen. Asynchronous control 
logic in driving ADC the SAR logic power consumed 
is 165.8uw with input voltage of 1v. 

Key words: Comparator, control logic, DAC, low 
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I. INTRODUCTION 

Because digital media could be more quickly and 
efficiently accessed, processed, distributed, analog 
data must be transformed into digital form. Even then, 
the real world is digital, so analog to digital converter 
(ADC) is required at the receiving end portable 
systems, implantable equipment and extremely 
effective computer networks require power, field, 
Since the ADC is the crucial component of almost all 
communicationnetworks,much more attention helps to 
pay to the design of ADC.ADC is the key component 
in designing power-limited systems. Depending on 
the system's applications and requirements, ADCs 
could be of various kinds such as Flash, Sigma Delta, 
SAR ADC; each includes merits capacity and 
limitations. Such ADCs are identified according to the 
designer's capabilities. Flash ADC is the quickest 
ADC at which output is acquired in one stage but as 
the resolution increases and also the bit number 
decreases, the count of comparators growing quickly 

leading to an increase in area consumption and power. 
If the main criteria are higher resolution, then the 
ADC Sigma Delta (or ADC form implementation) is 
introduced. It's the most sluggishADC and its 
complexsetting too. Several improved and hybrid 
systems including such as Flash pipeline, SAR 
pipeline, SARflash is developed and discussed. To 
enhance processing speed and power consumption 
optimization. These ADCs have reduced the group of 
components, and that is not better to adjust power 
consumption beyond a certain limit.SAR ADC has 
becoming a bigger subject to study for its excellent 
power efficiency. It will be used for applications of 
medium resolution, high speed and low power and 
small section. This is in the making of an appropriate 
option such as biomedical purposes software. It 
consumes less power to its simple structure and 
therefore innovation scalable as all with its elements 
or parts are digital other than a comparator. There 
were some other tasks connected to improve SAR 
ADC results and this document focus mostly for the 
extraction of loads. The differential amplifier was 
used even with fewer disturbances and higher 
standard noise reduction mode and common source 
amplifier phase have been used as a second 
amplification phase and level to keep the transistor in 
the area of saturation Section II defines the mainSAR 
ADC architecture. Section III describes various 
structures of the architecture as well as its diagrams 
and operation of the control logic. The observations 
and analysis of the simulation are given in the Section 
IV and Section V accordingly. 

II. SAR ADC STRUCTURE 

Because digital media could be more quickly and 
efficiently accessed, processed, distributed, analog 
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data must be transformed into digital form. Even then, 
the real world is digital, so analog to digital converter 
(ADC) is required at the receiving end portable 
systems, implantable equipment and extremely 
effective computer networks require power, field, 
Since the ADC is the crucial component of almost all 
communication is shown in figure 1. 

 

Fig 1: SAR ADC Architecture 

III. Design of SAR ADC  

A. Track and Hold Circuit 

An equivalent Sample and hold circuit is a device in 
which specified span is used to obtain voltage 
constantly variable analog signals and locks at a 
stable value. These are fundamental analog memory 
instruments that are applied in ADC to get out of 
some input signal gap which will occur harm 
mechanism of change. Using a condenser, this sample 
and hold circuit keeps electrical charge to it and then 
maintains. At only one switching system such as 
transistor in the field effect and one active amplifier 
sample and hold samples the input data and gives to 
comparator. The sample hold circuit is shown in 
figure 2. 

INPUT

CLK

C=50f

OUT

 

Fig 2: Track and hold circuit 

The op amp will switch off and high impedance will 
be maintained for its output. Unit gain buffer linked 
take the sample and keep the output phase will be 
always functional during both sample and hold mode 
and gives the voltage on hold condenser using the 
sampling and retaining circuit. Using an operational 
amplifier, it displays the track and hold circuit. It 
isconnected by the transition to two op-amps. The 
sampling method will be on when the switch is in 
lock state. If the switch is unlocked, the holding will 
be activated. Connecting the condenser to the second 
op-amp implies keeping the condenser. We obtain 
samples of analog signals with the help of the 
condenser by using the sample and hold circuit. For a 
certain period of time, it maintains samples. When a 
stable signal is generated, the analog to digital 
converter can be used to alter it into a digital signal. 

B. Comparator 

A comparator is an electronic device that contrasts 
with two input values are added to it, generating. The 
comparator’s performance value specifies which input 
is higher otherwise lower. Realize this comparator 
falls within the range of applications of non-linear IC 
that comparator is the primary power consumption 
block in the structure that’s the thing much of the 
progress has been put over this section. The 
comparator produces a high or low logic output factor 
depends between analog input and band gap voltage is 
shown in figure 3. For this function the comparator 
becomes an improved operational speed and strong 
resolution. 

opam
pVref

-Vcc

Vout

Vin

VCC

 

Fig 3:  Op amp as comparator 

C. Digital to Analog Converter 

There are several possibilities to implement DACs 
along with binary weighted resistors split capacitor 
array weighted capacitor structure etc. A sector 
criteria increase as the bit count increases while in 
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scenario in the binary weighted resistor array type 
DAC. Therefore, corresponding resistor levels are 
dynamic. 
In the DAC weighted capacitor type, the same 
problems occur; even now it occupies small area than 
the previous form. The condenser splitting process 
therefore decreases area and power consumption thus 
improves   efficiency of those parasites. To improve 
accuracy, the DAC block was implemented using 
ladder R-2R network is shown in figure 4.In these 
only just2 variablesof resistor were applied to shorting 
up the issue of pairing. 
Precision and accuracydepend on thevalues of the cho
sen resistors.Inmuch architecture, digital word bits are 
converted into analog signals. DAC architecture is 
selected on the basis of the code requirements of the 
data converter. It is necessary to take into account 
requirements such as accuracy, power, location, the 
voltage from the reference voltage to the source is 
stored and released. Transistor current sources can 
also be used to produce analog output voltages by 
output currents. 

 

Fig 4: Resistor Ladder Network 

D. Successive Approximation Register Logic 

Many ADC designs were developed over the years to 
satisfy the needs of a variety of applications. The 
predominating systems for industry and science were 
four of them, i.e. the successive register for 
approximation (SAR), delta-sigma (delta), the 
pipeline and the flash system. Every converter 
provides its benefits and unique drawbacks. 
Thedesign of selection for moderate-to-high 
resolution low to spatial resolution sampling speeds is 
widely used as the successive analog to digital 
converter reference register (ADCs). SAR sampling 
speeds historically did not exceed 5 max comparisons 
per second; however, the case is not as mentioned 
later with system scaling and newfound techniques. 
SAR ADC resolutions typically range from 8-16-bit, 

and low power consumption and a limited die area are 
given by the SAR ADCs. The approach is suitable 
with broad variety for the applications like compact 
devices, manufacturing review and the processing of 
information / signals obtained. The SAR conversion 
uses a binary search algorithm as its name implies. 
The inner circuit is therefore much easier to run than 
the full ADC sampling frequency. In general, the 
inner circuit runs at least as quickly like resolution 
forthe Analog-to-Digital Converters ample rate. Thus 
a 10 bit, 1 MS/S SAR ADC [4]. Internally does not 
operate any slower than 10 MHz, allowing for the 
resolution of all 10 bits in one sample time. An SAR 
ADC's fundamental structure is very basic and can be 
seen in Figure 5 even though it developed over the 
years with further variations and development. A test 
(or monitor-and-hold) carries the analog input voltage 
(VIN). Its N-bit register shall then be fixed for a 
medium-range (MSB is fixed to 1, with all remaining 
bits lean to 0), thus causing a value of the digital-to-
analog conversion (VDAC) often to match VREF/2 as 
VREF might be voltage of reference given for the 
ADC. This is the result with a half-interval search for 
itsDigitalizationofAnalog Voltage. The comparator 
then determines whether VIN reaches or is less than 
VDAC. The performance of the comparator is logical' 
high' when VIN is higher than VDAC, and the MSB of 
the N bits record is 1.When VIN is lower than VDAC, 
the theoretical ‘low' is the comparator performance, 
and the registry MSB is transformed into 0. A SAR 
command controller changes down towards another 
step then apply that process to most sections. After 
the sampled analog voltage is done, the digital term 
N-bit will be made ready for conversion in the 
register. 

 

Fig 5: Schematic View of SAR ADC 
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IV. DTMOS LOGIC 

VDD

outVin

pd

pd

 

Fig 6: DTMOS Logic Diagram 

For adaptive threshold CMOS, their pinch off voltage 
was changed progressively match its operational 
status upon the device here the NMOS and PMOS 
transistor body is biased dynamically as shown in 
figure 6. Sufficient body biasing voltage to both 
PMOS and NMOS transistors are provided by the 
potential dividers which are connected to the input for 
that inverter. The maximum input impedance in ideal 
mode provides lower conduction losses whereas a 
small voltage level makes to large output switches in 
aggressive state. It could attain adaptive CMOS 
threshold while binding the gate with body attached. 
DTMOS input power is constrained mostly by 
constructed-in diode ability in mass silicon 
machineries. A p-n diode must be negative voltage 
among source and body. 

 

Fig 7: Power consumption of 12 Bit SAR ADC 

 

Fig 8: Power consumption of 12 Bit VTCMOS SAR 
ADC 

 

Fig 9: Power Consumption of 12 Bit MTCMOS SAR 
ADC

 

Fig 10: Power consumption of 12 Bit DTMOS SAR 
ADC 

V. RESULTS AND EXPLORATION 

Hence results obtained during this aspect can be 
found in this chapter, where their implications are 
addressed as well as the use of CMOS 180 nm 
technology for circuit implementation. The obtained 
results with different low power techniques are shown 
in figures from 7-10. The output of the SAR ADC can 
observe in the figure 11.  

 

Fig 11: simulation results of 12 Bit SAR ADC 

Table-1 Comparison with Existing Work 
Parameter Base 

paper  
In this work  

Input supply (V)  1.2 1 

Resolution (bits)  8 12 

Sampling 
Rate(MS/s)  

0.1-20 0.1-30 

 

466.1 uw 

210.2uw 

193.5 uw 

165.8 uw 
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Table-2 Power Consumption Values 

 

VI. CONCLUSION 

This paper12-bitsuccessive ADC approximation is 
functionally concluded with 1V supply voltage and 
which is simulated in cadence 180nm CMOS 
technology this paper mainly focuses on. Minimum 
power comparator and Digital-to-analog converter 
(DAC) as more power is used by SAR ADC. The 
SAR ADC is more appropriate to biomedical 
applications such as Pacemaker MRI and EEGS. 
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