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ABSTRACT 
An efficient high throughput FIFO (First-In-First-Out) system 

using GALS (Globally Asynchronous Locally Synchronous) 

technology is designed for data transfer from one domain to 

another domain with the development of a modeling and 

simulation framework whoseresults are obtained as 

RTL(Register-Transfer Level) Schematic. Integration of 

several of IP (Intellectual Property) cores into a single chip in 

order to fulfill the demand of latest applications, leads to 

various timing issues especially interfacing between the 

different clock domains. The GALS technology provides a 

clock distribution feature for the same. A general purpose 8-

bit synchronous core designfavoringthe GALS technology is 

used for the designing. The model is implemented in VHDL 

(Very High Speed Integrated Circuits Hardware Description 

Language) with Xilinx ISE (Integrated Synthesis 

Environment) Design Suite 14.5 Version software and 

simulated using ISim tool. The synthesis results show 

improved throughput andreduced chip area usingGALS. 
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1.   INTRODUCTION 
First-in-first-out (FIFO) is one of the basic methods to handle 

the incoming data in any task management system whether it 

is wired or wireless [1]. The synchronization of the internal 

components has the advantage that the reset presented to all 

functional flip-flops is fully synchronous to the clock present 

and will always meet the reset recovery time. On the other 

hand,in asynchronous system the circuit can be reset with or 

without a clock present. Moreover, high speeds can be 

achieved in asynchronous circuits as the data path is 

independent of reset signal. 

The individual advantages of synchronous and asynchronous 

concept in different areas lead us to the design of the system 

partially synchronous and partially asynchronous. 

2.   GLOBALLY ASYNCHRONOUS 

LOCALLY SYNCHRONOUS 

As the size of equipments of latest technology isshrinking, it 

is becoming difficult and expensive to distribute a global 

clock signal with low skew throughout a single processor [2]. 

Asynchronous processor designs overcome this trouble as 

they do not possess a global clock. It is difficult to design 

fully asynchronous system due to metastability issues. 

Therefore, Globally Asynchronous Locally Synchronous 

(orGALS) system is taken into account. The flexibility in 

independently controllable local clocks provides the effective 

use of another energy conservation technique like dynamic 

voltage scaling [3].For some designs of GALS like a 5-clock 

domain GALS processor, the power consumptionreduces by 

10%. 

The gap between fully synchronous and GALS 

implementations is decreased by designing of fine-grained 

voltage scaling along with enhanced power efficiency.Designs 

of conventional microprocessor are synchronous [4]. In these 

circuits, a common clock signal is there as a timing reference 

for the whole circuit for all tasks. Although, asynchronous 

system made up of self-timed circuits lacks any global timing 

reference[5]. 

GALS system consists multiple individual synchronous 

modules which work with their own local clocks and 

communicate asynchronously with another modules.The 

prominent feature of this system is the presence of global 

timing reference and use of various individual local clocks (or 

clock domains), possibly running at different frequencies. 

GALS design is preferred more because of its global clock 

distribution feature. 

The increase in die sizes and increasing transistor counts 

would result in expensive distribution of high-frequency 

global clock signals with lower skew throughout a large die 

when design effort, die area, and power dissipation are 

considered. Requirement of careful design and fine-tuning of 

a global clock distribution network is somewhat removed 

while using GALS system. IP cores and system-on-chip (SoC) 

are gaining popularity among the designers now-a-days [6]. 

Multiple cores on single chip would not have possible with 

the with a single clock system; every core has different clock 

requirement and separate operating frequency.   GALS 

systems with a particular asynchronous interface will ease the 

design reuse [7]. 

In the microprocessors field, global clock distribution issue is 

the prominent reason to study the GALS system design. The 

development of a modeling and simulation framework and its 

corresponding results as synthesized circuit using GALS is 

described in this paper. 

3.   DESIGN 
Various timing issues are generated on integration of several 

of IP cores into a single chip in order to fulfill the increasing 

demand of latest applications, most prominently interfacing 

between the different clock domains. These issues are better 

managed by the GALS technique that divides a chip into 

several independent local subsystems working on different 

clock signals, along with keeping the system optimized. 

4.   RESULT 
The RTL Schematic as a result of implementation program in 

Xilinx is as shown in Fig 1 and Fig. 4 using VHDL [8]. It is 

followed by their respective testbench waveforms obtained 

during simulation using ISim simulator [9]. The numbers of 

address bits are2-bit and latch of 4-bit for RTL Schematic as 
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shown in Fig.2, whereas for RTL Schematic shown in Fig. 5, 

(component names are also changed) address is of 8-bit and 

latchof 16-bit. It is clear from the RTL’s that even on 

increasing the address bits number of components remains 

unchanged, which  shows reduction in chip area.   

The behavioral model of simulation in the form of 

corresponding testbench waveforms in Fig. 3 and Fig. 6 

shows the decrement in time period of waveform from 

nanoseconds to picoseconds, which indicates the 

improvement in throughput of FIFO design [10, 11]. 
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5.   CONCLUSION 
A general purpose 8-bit synchronous core isdesigned firstly 

and then converted into GALS core to improve the throughput 

of the FIFO system design.  The model thus obtained is 

implemented in VHDL using Xilinx ISE 14.5 Version 

software and simulated using ISim tool. The RTL Schematic 

shows the improved throughput and less area using GALS 

technology [12]. This core can be integrated into a single (IC) 

Integrated Chip [13] to generate a multi core system for 

further designing in future. 
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