
IJSRD - International Journal for Scientific Research & Development| Vol. 5, Issue 12, 2018 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 314 

LDO Regulator using Comparator in 0.9 µm CMOS Process 

Rajesh. P1 Muthusamy K.2 
1,2Assistant Professor 

1,2Department of Electronics and Communication Engineering 
1,2RathinamTechnical Campus, Coimbatore, India 

Abstract— A low-voltage low-dropout (LDO) regulator that 

converts an input of 1 V to an output of 0.85–0.5 V, with 90-

nm CMOS technology is proposed. A simple symmetric 

operational transconductance amplifier is used as the error 

amplifier (EA), with a current splitting technique adopted to 

boost the gain. This also enhances the closed-loop bandwidth 

of the LDO regulator. In the rail-to-rail output stage of the 

EA, a power noise cancellation mechanism is formed, 

minimizing the size of the power MOS transistor. 

Furthermore, a fast responding transient accelerator is 

designed through the reuse of parts of the EA. These 

advantages allow the proposed LDO regulator to operate over 

a wide range of operating conditions while achieving 99.94% 

current efficiency, a 28-mV output variation for a 0–100 mA 

load transient, and a power supply rejection of roughly 50 dB 

over 0–100 kHz. The area of the proposed LDO regulator is 

only 0.0041 mm2, because of the compact architecture. And 

the LDO regulator is fed as an input supply to the comparator. 
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I. INTRODUCTION 

A comparator in a low-power 65-nm complementary metal–

oxide–semiconductor process (only standard transistors with 

threshold voltage Vt ≈ 0.4 V were used) is presented, where 

the circuit of a conventional latch-type comparator consisting 

of two cross-coupled inverters is modified for fast operation, 

even with 0.6 GHz at a low supply voltage of 0.65 V. The 

advantages of a high-impedance input, rail-to-rail output 

swing, robustness against the influence of mismatch, and no 

static power consumption are kept. To achieve a bit error rate 

of 10−9 at 1.2-V supply, an amplitude at the input of 16.5 mV 

at 4 GHz has to be applied. If the supply voltage is lowered, 

12.1 mV at 0.6 GHz/0.65 V is necessary. The power 

consumption of the comparator is 2.88 mW at 5 GHz (1.2 V) 

and 128 μW at 0.6 GHz (0.65 V). Drawback is on high speed 

comparators in ultra-deep sub micrometer (UDSM) CMOS 

technologies suffer from low supply voltages especially when 

considering the fact that threshold voltages of the devices 

have not been scaled at the same pace as the supply voltages 

of the modern CMOS processes in [1]. 

II. LITERATURE SURWAY 

In this project, an analysis on the delay of the dynamic 

comparators will be presented and analytical expressions are 

derived. From the analytical expressions, designers can 

obtain an intuition about the main contributors to the 

comparator delay and fully explore the tradeoffs in dynamic 

comparator design. Based on the presented analysis, a new 

dynamic comparator is proposed, where the circuit of a 

conventional double tail comparator is modified for low-

power and fast operation even in small supply voltages. 

Without complicating the design and by adding few 

transistors, the positive feedback during the regeneration is 

strengthened, which results in remarkably reduced delay 

time. Post-layout simulation results in a 0.18-μm CMOS 

technology confirm the analysis results. It is shown that in the 

proposed dynamic comparator both the power consumption 

and delay time are significantly reduced. The maximum clock 

frequency of the proposed comparator can be increased to 2.5 

and 1.1 GHz at supply voltages of 1.2 and 0.6 V, while 

consuming 1.4 mW and 153 μW, respectively in [2. 

A novel design of CMOS dynamic latch comparator 

with dual input single output with the differential amplifier 

stage is presented. The designed dynamic latch comparator is 

required for high-speed analog-to-digital converters to get 

faster signal conversion and to reduce the power dissipation, 

which is immune to noise than the previous works. In this 

paper, the design and analysis of a latch comparator using 

charge sharing circuit topology is illustrated to achieve low 

power and high-speed operation. The proposed circuit is 

designed using 0.18μm CMOS process. The simulated results 

shows that 100 MHz clock frequency with the power supply 

voltage (VDD) 3.3V and input range 3.3V produce the desired 

output signal. The topology of the proposed design is able to 

minimize the propagation delay and power consumption with 

the improved performances than other research works. 

Moreover, the different capacitor value and the transistor 

lengths produced the faster output, which is suitable for the 

successful operation of the ADC. A drawback is on the 

constant speed which makes more critical in [3]. 

An active-frequency compensation circuit for low 

dropout regulators (LDOs) is presented. Compared with the 

conventional compensation scheme, the proposed circuit can 

greatly boost the effective current multiplication factor by at 

least one order of magnitude without increasing any power 

consumption. Hence, the proposed circuit can generate an 

internal lower frequency zero and push parasitic poles toward 

extremely high frequency such that the loop bandwidth can 

be extended drastically. The required on-chip capacitance is 

reduced to 0.4 pF, comparing to 5 pF in the conventional 

compensation scheme. The slew rate at the gate drive of the 

LDO is also improved by the proposed error amplifier. 

Implemented in a 0.35- m 2P4M CMOS process, the LDO 

with the proposed active-frequency compensation circuit 

consumes 27 A ground current at 150-mA maximum output 

current with a dropout voltage of 200 mV. Experimental 

results show that the proposed LDO structure has achieved 

only 10% settling time of the conventional compensation 

scheme in [4]. 

III. PROPOSED SYSTEM 

The schematic diagram of the proposed dynamic double tail 

comparator. Due to the better performance of double tail 

architecture in low voltage applications the proposed 

comparator. The main idea of the proposed comparator is to 

increase ∆Vfn/fp in order to increase the latch regeneration 

speed. For this purpose, two control transistors (Mc1 and Mc2) 
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have been added to the first stage in parallel to M3/M4 

transistors but in a cross-coupled manner. 

The operation of the proposed comparator is as 

follows. During reset phase (CLK = 0, Mtail1 and Mtail2 are off, 

avoiding static power), M3 and M4 pulls both fn and fp nodes 

to VDD, hence transistor Mc1 and Mc2 are cut off. Intermediate 

stage transistors, MR1 and MR2, reset both latch outputs to 

ground. 

During decision-making phase (CLK = VDD, Mtail1, 

and Mtail2 are on), transistors M3 and M4 turn off. 

Furthermore, at the beginning of this phase, the control 

transistors are still off (since fn and fp are about VDD). Thus, 

fn and fp start to drop with different rates according to the 

input voltages. Suppose VINP > VINN, thus fn drops faster 

than fp, (since M2 provides more current than M1). 

As long as fn continues falling, the corresponding 

pMOS control transistor (Mc1 in this case) starts to turn on, 

pulling fp node back to the VDD; so another control transistor 

(Mc2) remains off, allowing fn to be discharged completely. 

By the time passing, the difference between fn and fp 

(∆Vfn/fp) increases in an exponential manner, leading to the 

reduction of latch regeneration time. Despite the 

effectiveness of the proposed idea, one of the points which 

should be considered is that in this circuit, when one of the 

control transistors (e.g., Mc1) turns on, a current from VDD is 

drawn to the ground via input and tail transistor  (e.g., Mc1, 

M1, and Mtail1), resulting in static power consumption. 

To overcome this issue, two nMOS switches are 

used below the input transistors [Msw1 and Msw2, as shown 

in Fig. 5.1.2]. As soon as the comparator detects that one of 

the fn/fp nodes is discharging faster, control transistors will 

act in a way to increase their voltage difference. Suppose that 

fp is pulling up to the VDD and fn should be discharged 

completely. 

 
Fig. 1: Schematic Diagram of the Proposed Comparator. 

Main Idea 

 
Fig. 2: Schematic Diagram of the Proposed Comparator with 

ldo regulator 

A. Delay Analysis 

In order to theoretically demonstrate how the delay is 

reduced, delay equations are derived for this structure as 

previously done for the conventional dynamic comparator 

and the conventional double-tail dynamic comparator. The 

proposed dynamic comparator enhances the speed of the 

double-tail comparator by affecting two important factors: 

first, it increases the initial output voltage difference (∆V0) at 

the beginning of the regeneration (t = t0); and second, it 

enhances the effective transconductace (gmeff) ofthe latch. 

Each of these factors will be discussed in detail.  

Effect of Enhancing∆V0: As discussed before, we 

define t0, as a time after which latch regeneration starts. In 

other words, t0 is considered to be the time it takes (while both 

latch outputs are rising with different rates) until the first 

nMOS transistor of the back-to-back inverters turns on, so 

that it will pull down one of the outputs and regeneration will 

commence. According to, the latch output voltage difference 

at time t0, (∆V0) has a considerable impact on the latch 

regeneration time, such that bigger ∆V0 results in less 

regeneration time.  

Effect of Enhancing Latch Effective 

Transconductance: As mentioned before, in conventional 

double-tail comparator, both fn and fp nodes will be finally 

discharged completely. In our proposed comparator, 
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however, the fact that one of the first stage output nodes 

(fn/fp) will charge up back to the VDD at the beginning of the 

decision making phase, will turn on one of the intermediate 

stage transistors, thus the effective transconductance of the 

latch is increased. In other words, positive feedback is 

strengthened. Finally, by including both effects, the total 

delay of the proposed comparator is achieved from3) 

Reducing the Energy per Comparison. 

It is not only the delay parameter which is improved 

in the modified proposed comparator, but the energy per 

conversion is reduced as well. In conventional, both fn and fp 

nodes discharge to the ground during the decision making 

phase and each time during the reset phase they should be 

pulled up back to the VDD. However, in our proposed 

comparator, only one of the mentioned nodes (fn/fp) has to 

be charged during the reset phase. This is due to the fact that 

during the previous decision making phase, based on the 

status of control transistors, one of the nodes had not been 

discharged and thus less power is required. This can be seen 

when being compared with conventional topologies. 

B. Simulation 

In order to compare the proposed comparator with the 

conventional and double-tail dynamic comparators, all 

circuits have been simulated in a 0.18-μm CMOS technology 

with VDD = 0.8 V.  Pre-layout simulation is used for 

simulation. The delay of the proposed double tail dynamic 

comparator is significantly reduced in low voltage supplies. 

By decreasing the supply voltage, three structures start to 

behave differently. It is evident that the double-tail topology 

can operate faster and can be used in lower supply voltages, 

while consuming nearly the same power as the conventional 

dynamic comparator. The case is even much better for the 

proposed comparator when compared to the conventional 

double-tail topology 

 
Fig. 3: Schematic Diagram of Existing System 

 
Fig. 4: Schematic Diagram of Proposed System 

 
Fig. 5: Output Waveform of Proposed System 

IV. CONCLUSION 

In this project, a comprehensive analysis of power and delay 

for dynamic comparators were done. Based on ldo regulator 

with comparator with low voltage, low power capability was 

proposed to improve the performance of comparator, mainly 

concerned in power consumption. Post layout simulation 

results in 90nm CMOS technology confirm that the power 

consumption of the proposed comparator is reduced to a great 

extent in comparison with all other dynamic comparators. 
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