
Voltage Controlled Delay Line For DLL 

Simulated on eSim from FOSSE 

Introduction 

Delay-locked loops (DLLs) can be considered as feedback circuits that phase lock an 

output to an input without the use of an oscillator. In some applications, DLLs are 

necessary or preferable over phase-locked loops (PLLs), with their advantages 

including lower sensitivity to supply noise and lower phase noise. This article deals 

with fundamental DLL design concepts. 
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Description 

 

Final DLL Circuit Schematic 

Throughout this paper we are simulating a pre-designed Voltage Controlled Delay 

Line(VCDL) on eSim. The figure above shows the final schematic of the VCDL test 

bench, which is mainly a simple topology of the DLL using simple Phase Detector 

(PD) which is the XOR gate between ADC/DAC modules to match the simulation 

requirements. The basic delay line is made out of simple inverters of the same 

sizing, each two of them compose a buffer which is the main single cell of the line. 

The current mirror connection at the left -two transistors- to generate the Pull Up 

Network(PUN) control voltage (Vcp) in contrast to the PDN which gets Vc out of the 

LPF smoothing circuit (R+C). 

Following are the complete details of the design and simulations. 

The VCDL is composed of 50 distributed over 2 DLL_25Cells, which results in 

transistor count of T = Cells * Transistors/Cell = 50 * 12 = 600 Transistors 

https://esim.fossee.in/


 

1 Cell Test Bench 



 

1 cell simulation results 

 

 

 



 



 



 



 

 

25 Cells schematic (25*firstDLLcell) 

 

25 cells symbol 

 

Simulation Setup 



 

 

 

25 Cells Simulation Output 

 

25 Cells Test Bench 



 

 

Don’t forget to include the highlighted line  

 



 

 

Around 13ns delay at the output 

 



 

IN/Out overlaid 

  



 



 

 

 

 

Delay Line Control Voltage (VC) change with time 



 

Error signal (after XOR) 
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