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Abstract - There's a specialized chip-selection signal used for addressing and controlling an individual slave in most 

frequent SPI schemes with one master and several slaves arrangement that we can meet when design. But the complication 
of such a scheme is that if the number of slaves increases in the circuit, there are also more chip-select lines and the circuit 
becomes complex and this is difficult to design. In such a situation, maintaining the minimality of the design becomes a 
challenge. A developer can use other techniques, such as daisy chaining with fewer terminals on the master computer but 
with the significant lack of a small bandwidth for communication. A comprehensive comparison research with general SPI 
and Daisy-chained SPI systems is described in this paper. 
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I. INTRODUCTION 

 

As stated, in SPI circuit there is one master and there 

can be multiple slaves. This master slaves 

configuration can be implemented by two methods: 
1. Regular SPI Multislave Configuration. 

2. Daisy wheel configuration 

 

A. Regular SPI Multislave Configuration 

There is a single master in this mode and multiple 

chips for the individual slaves are necessary from the 

master. The data and clock on the MISO / MOSI lines 

are available on the MISO / MOSI lines when the 

chip select signal is activated by this slave master for 

a particular slave. The drawback this paper intends to 

identify is noted when multiple chip select signals are 

activated simultaneously for each slave in the same 
time. The MISO information is broken because the 

master doesn't recognize which slave sends the data. 

As seen in the adjacent figure1, with each slave the 

number of selected lines increases which means the 

complexity of the circuit increases as the number of 

slaves increases. This increase in the number of 

slaves that can be connected on the circuit in the 

output lines required by the master for every slave. A 

MUX for generating a chip select signal is one way to 

boost the amount of slaves to be used in normal 

mode. 
 

 
Fig 1. SPI regular method 

 
Fig:2 Regular SPI Timimg Diagram 

 

Illustration 2. SPI mode, sampled on increasing rim 

and shifting to falling edge, CPHA= 0: CLK idle 

state= low. 

Illustration 2.  Overview demonstrates the prevalent 
SPI mode procedure by sampling the information on 

the upward edge and shifting on the downward edge.  

Data on the MOSI and MISO lines are shown in this 

figure. The transmission beginning and end are 

shown by the pointed green line, the bottom of the 

sample is marked orange and the bottom is specified 

in blue. 

 

B. Daisy Chain Method 

 
Fig3 SPI Daisy chain Block Diagram 
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The slaves are configured in the daisy chain mode to 

link the chip select signals for all the slaves and to 
propagate data from one slave to the next. Every 

slave gets the same SPI clock in this setup 

simultaneously. The master data are linked straight to 

the first boy and that boy gives the next boy and so 

on.In this configuration all data sent by the master is 

shifted into all devices and all data sent from each 

device is shifted out to the next. Figure 4 shows the 

clock cycles and data propagating through the daisy 

chain. 

 
Fig4. Daisy-chain configuration: data propagation. 

 

Simulation Result: 

 

Fig5. Regular SPI Timing Diagram 

 
Fig6 SPI Daisy chain Timing Diagram 

II. CONCLUSION 

 
The comparative study carried out shows that the 

circuit becomes much more complex and difficult to 

implement because of the higher number of chip 

selector lines required in the regular SPI 

configuration and thus has smaller applications while 

the daisy wheel configuration is much less complex 

and easier to implement, if the number of the slaves 

required is much less than the number of chip select 

lines required. 
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