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Abstract: - G.A.L.S. system consist of the two main modules the asynchronous transmitter and the receiver. In This paper we are 
discussing about the receiver part of this system. Apart from transmitter part this receiver system is we can say that it is exactly 
opposite but some of the mechanism we have to take into account for its exact performance so as to get the exact transmitted data. 
This Receiver system we have to consider a design in our own way. As there can be other different methods of designing or 
explaining the system. In this system we considered some modules modules viz. clock generation (asynchronous), shift register , 
parity generator and asynchronous wrapper here we call it as Glue logic. So in this paper we are all together discussed about the 
concept and the method which we considered for designing G.A.L.S. Receiver System. 
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I.  INTRODUCTION  
In our previous paper of G.A.L.S. Transmitter System [1] 

we were discussed about the concept of the asynchronous and 
synchronous system, that how they work and how we were 
considered it here. Basically we were discussed about the 
transmitter asynchronous wrapper which consists of the parity 
generator and the shift register which is of 9 bit. As we were 
considered for transmission of a single byte data at a time i.e. 8 
bit, but we were used 9 bit shift register this is because of noise, 
which we were taken into consideration. While receiving the 
data, there may be a possibility of   getting the noise which is 
automatically induced during transmission process from 
transmitter to receiver. 

That’s the main reason we were considered an extra bit 
which will tell the parity of the transmitted data and for that we 
needed parity generator and we were successfully able to 
design a transmitter module which consist of a parity generator 
and a shift register which will get 8 bit parallel and serially 
transmit data along with the 9th bit that is parity bit which is 
generated by the parity generator. 

Now for that G.A.L.S transmitter Module we need a 
G.A.L.S Receiver module. In this paper we will discuss about 
the complete receiver module which is Globally Asynchronous 
and locally synchronous.  

    

Fig.1 
Figure shows the main block diagram of our G.A.L.S 

Receiver Module. The block diagram shows the receiver with 
the different modules in it. This paper consists of the receiver 
part. This receiver section consists of the four modules 1. 
Asynchronous clock generator as it results into baud rate. As 

the transmitter having it for transmission of the data, we also 
require it here for receiving data. 2. Parity bit generator, as it 
will be the check bit for the receiver section, which will taking 
into consideration that the data which is received is accurate or 
not. 3. 9 bit shift register, the asynchronous communication 
must me serial and last but not the least 4. Asynchronous 
wrapper, here we call it as a glue logic, which will attach all the 
parts with each other and acts as a one system. Now let’s 
discuss each and every part further in detail. 

II. ASUNCHRONOUS CLOCK GENERATOR 
As the asynchronous clock is also taken into consideration 

for the transmission of the data at the transmitter section and 
according to the baud rate the data is transmitted to the 
receiver section, hence for receiving the same data at the same 
rate we require the same baud rate, same speed for reception 
of the data. In simple words we can say that this asynchronous 
clock generator helps in generation of baud rate. Baud rate is 
the rate at which the data is received i.e. bits per second. This 
baud rate we can simply call it as asynchronous clock. For the 
generation of the asynchronous clock, we have to calculate the 
or we should at least know the speed of the clock on the 
processing speed of the system depends, then only we can able 
to find out the cutoff of getting trigger or getting the pulse. 
Here we considered this reset operation or getting the pule, the 
receiver inputs a serial data character whenever a new value is 
written to it. The serial data rate is 1800 bits-per-second 
(556uS per bit).    
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                   Fig.2 

 
Fig.3  

Figure 2 and 3 shows the RTL schematic of the 
asynchronous clock and the simulation results generated after 
the designing of the module. This Simulation is used to 
generate the 2400 bits per sec. After every 2400 bits gets 
counted the system will generate a clock pule or we can say 
trigger for the internal system to handle the data rate. 

 

III. SHIFT REGISTER 
For receiving purpose we firstly need a shift register, as in 

the asynchronous communication the data transfer must be 
serial, i.e. bit-by-bit so, shift register is the best option to have 
here in this module, as on every clock pulse there will be 
shifting of the only one bit. But here we required 9 bit shift 
register. As the system will receive the minimum 8 bit data at 
a time and along with the 8 bit data 1 single bit is of its party 
so that’s the reason we need 9 bit shift register. In order to 
receive 9 bits, bit-by-bit the 9 bit shift register is required as at 
the end we’ll get the complete 9 bit received data at the end 
point.  
 Following diagram will give the idea of how the data will be 
transferred from the transmitter and at the  receiver we will get 
the same data in same sequence. In transmitter module the last 
bit is 1st tramsmted and at the receiver the last bit of data id 
received first. 
 
 

 
   Fig.4 
 
 

The above figure shows that the start bit and stop bits also, 
right now we don’t take it in to account, as we are on the basic 
track. As the above figure shows the data bits which are 
received the first bit is received is parity bit but after the 
compete shifting of data, we get 9 bits in the same sequence in 
which transmitted from the transmitter section. Following 
Figure shows the RTL schematic of shift register. 

 

 
Fig.5 

 

 
Fig.6 

 
All internal operations of the Receiver are synchronized to the 
master ‘Clock’ input. Any asynchronous external control 
signals should be synchronized to the master clock using 
appropriate circuitry. During reception many systems need to 
have error detection and correction implemented into design. 
By adding a single bit to each byte of data, the occurrence of 
single-bit errors may be monitored. This extra bit is referred to 
as the parity bit. And same type of detection technique is used 
in transmitter. Depend upon the odd ones or even ones 
selection, a bit is generated and concanate with data bits. 
When parity select is changed in input pin then output will 
update the format after one clock cycle. Suppose if parity 
select is changed asynchronously to clock then that value will 
get update on next transaction. 

IV. PARITY BIT GENERATOR 
It is made up of XOR gates with multiplexer 2 to 1 at output 

of the parity generator. The schematic of symbol XOR parity 
generator for 8 bit is shown in the figure below. Applying a 
logic-1 to odd and even results in NOT parity other-wise 
parity at the output of generator. It means that, if Data-in 
having odd nos. of ones then the output will be zero, otherwise 
1. Following figure shows the RTL schematic of the Parity 
generator along with the simulations of even and odd parity. 
Basically the reason behind this parity generator is that after 
sending the data to the receiver end, if the receiver knows the 
parity of the receiving data, then at the receiver end it will 
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check that the bits which are sent are same parity of having 
some garbage value. If this happens that there will garbage 
value is appear or the detection of the different parity then the 
receiver will ask of the re transmission of the same transmitted 
bits.  Hence the receiver module is there for giving the 
acknowledgement to the transmitter for the retransmission. Is 
Positive acknowledgement is there then next data will be sent 
and if the Negative acknowledgement is given then the 
retransmission of the same data is sent.   

 

 
Fig.7 
 

 
Fig. 8 

 

 
Fig.9 

 
 Above Fig. 7,8 & 9 shows the RTL schematic of the 
Parity generator and Simulation result respectively.  

V. ASYNCHRONOUS GLUE WRAPPER 
This wrapper consists of each and every signal and the logic 
which we will required inside the module. All the three 
modules are attached to each other with the help of this 
wrapper. Hence we call it as a Glue Logic. In this, we 
simply port-map all the modules which we have discussed 

above. Thin this all the signals are taken into account, so as 
to receive the 8 bit actual data wich is transitted from the 
transmitter module by checking parity bit and as per the 
status of parity the acknowledgement is given with the 
constant baud rate, which will make the system globally 
asynchronous. Following Fig.10, 11 & 12 shows the RTL 
schematic and the simulation results. 
 

 
    Fig.10 
 
 

 
   Fig.11 

 

 
Fig.12 

VI. CONCLUSION 
Above, in this paper we have discussed everything, about 

the parity bit, shift register, glue logic, baud rate, and 
asynchronous clock which will make our system globally 
communicating transmitter, for that we just have to adjust our 
baud rate and start receiving the bits whatever we want to 
receive, with parity checker which will give acknowledgement 
to the transmitter module either for the retransmission of the 
same data or the transmission of the new data. But at the same 
time we have not discuss about the synchronous system. So 
you may think that how this system we are calling a G.A.L.S. 
System. 
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So I would like to highlight that, every single step inside 
each and every module is based on a clock pulses. As we 
already discussed that no clock cycle means no work done. 
This basically means that there is a local clock which will drive 
each and every module inside our transmitter. As we at the last 
step of the module, glued all the modules with each other, will 
also a proof that we need a clock here also, and with that clock 
only the baud rate will be calculated and generated which will 
make the complete system Globally Asynchronous that mean 
the system is internally synchronous i.e. Locally Synchronous 

. 
Hence, in this way we have succeeded in making a Globally 

Asynchronous and Locally Synchronous Receiver module. And 
we are sure, in the same way anyone can prepare their own type 
of transmitter with different methodology. 
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