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ABSTRACT 

      Reducing power is leads to constrain of most 

important factor in analog-mixed signal systems. The 

proposed Technique of FPAA RASP 2.9v is 

containing 36 CAB for computation and 24 VMM for 

routing matrix. The dynamically controlled is allowed 

for runtime system modification. By using the floating 

gate as switch matrix we can reduce the mismatch 

errors. A filter has been designed and its performance 

has been analysed. The reducing power factor is 

achieved by reducing number of switching transistor. 

Switching transistor has been reducing number of 

switching frequency. It achieves low power signal 

processing. 
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1. INTRODUCTION 

    Analog signal processing is any signal 

processing conducted on any analog signals. This 

differs from digital which used a series of discrete 

quantities to represent signal. Analog values are 

typically represented as a current or electric charge 

and voltage around components in the electronic 

devices. A field programmable analog array is an 

integrated device containing configurable analog 

blocks and interconnects between the blocks. 

Unlike the FPGA devices tend to be more 

application driven than general purpose as they 

may be current mode or voltage mode devices. 

FPAA operates in two different modes as 

continuous time mode and discrete time mode 

discrete time mode devices possess a system 

sample clock where the continuous time mode 

devices work more like an array of transistors or  

 

op-amp which can operate at their full bandwidth. 

FPAA are two parts which are considered to be 

essential in designing computational elements and 

interconnects. Computational elements are 

arranged in configured analog blocks. Interconnect 

are arrange as a switch that connects in and our of 

the CAB. CAB has the basic elements as Field 

effect Transistor, OTA and Capacitors which are 

used to connect the CAB and Interconnect and 

perform the switch matrix. 

2. RELATED WORK 

FPAA RASP Design Flow 

    The RASP FPAA provides the granularity for 

implementing the largest variety of circuits with 

CAB containing basic analog elements such as 

FETs, OTAs and Capacitors. 

SWITCH MATIRX 

   RASP uses the Floating Gate as a switch matrix 

element. It uses Transmission Gate and Memory 

element separately to configure switch matrix 

where the transmission gate is used to control the 

memory bank. This floating gate switch matrix is 

used to combine transmission gate and memory 

element as a single device and used as a switch 

matrix, so it detects which is to be open and close 

and it reduces the power consumption. 

Floating Gate Switching Matrix 

   Floating gate switching matrix is used to combine 

transmission gate and memory element as single 

element. By using the tunnelling and injection 
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techniques we can operate the switch to be open or 

close. By adjusting the threshold value we can use 

more conductances in floating gate than in 

transmission gate. Floating gate is used a switch 

matrix in analog signal processing blocks since can 

be used for computation and program for any 

threshold value with non limited ON or OFF 

Conductance. 

 

  

 

 

Fig 1: Floating Gate as Switching Element 

 

VECTOR MATRIX MULTIPLIER 

    Vector matrix multiplication is used in Analog 

Signal Processing blocks which can be used for 

implementing large computation, image 

transformation and FIR filtering. By performing 

this in hardware it increase computation speed and 

reduce the power consumption due to parallel 

computation and FET operation at sub threshold so 

this VMM make use in idle condition in real time 

application. The frequency limitation of the VMM 

is primarily due to the time constants of the floating 

gate witches. The time constant is exponentially 

dependent on bias current through the floating gate 

multipliers, with lower time constants for higher 

bias currents. The time constants vary from 

25micro seconds for 19 nano ampere of bias 

current to 250 micro seconds for 6 nano ampere 

bias current. 

3. Reconfigurable Analog Signal 

Processing 

     The main advantage of the FPAA is the 

reconfigurable process in analog design 

methodology. The system use same chip to be 

reprogrammed to the connection switches in switch 

matrices. So it reduces the time for the fabrication 

drastically, while compared to the traditional 

analog design flow, which take the more times to 

design. In traditional analog design flow, if any 

error in the testing part it again has to be layour and 

then it had to fabricate and tested. So it consumes 

more power and time. 

RASP 2.5  

    In RASP 2.5 it has 16 full CAB, 40 small CAB 

for total 56 CAB. The RASP 2.5 has two 

dimensional CAB array with its architecture view. 

 

 

Fig 2: Architecture view of RASP 2.5 

RASP 2.7 

    The rasp 2.7 occupies a 3mm*4.5mm die and 

consists of 72CAB. It contains 9*8 arrays of CABs. 

RASP occupies top and bottom of row, while the 

remaining CABs are used for general purpose 

RASP 2.8a 

    RASP 2.8a is the genera; purpose FPAA which 

is designed by 0.35 micrometer. It is consist of 8 

rows by 4 columns of CAB associated with the 

floating gate. The routing lines in RASP 2.8a which 

drastically reduce the parasitic capacitance size. 

The CABs in the RASP 2.8a contain often used 

analog elements, such as 500fF capacitors, nFET 

and pFET transistors, operational 

Transconductance amplifiers and buffers. RASP 

2.8a is uses the special application multiinput 

Translinear method in CAB and its interconnects to 

implement in the switch network. 
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Fig 3: Architecture view of RASP 2.7 

Multi Input Translinear Element 

   MITE has more than on input and exhibit current 

voltage relationship and it is easiest to implement 

in sub threshold MOS transistor and couple the 

multi input on a floating gate. This produces the 

current proportionally to the exponential sum of the 

weighted of couple inputs. MITEs can be used for a 

variety of computation such as products, quotients, 

fixed power-law relationships and ODEs. 

MITE FPAA Implementation 

   FPAA has a floating gate switch matrix exactly 

like the other RASP FPAAs, but with MITEs in the 

CABs arranged in the Translinear loops. MITE has 

two gate terminals which are connected to its 

neighbours in a loop. The gates are also wired out 

to the switch matrix so depending on where the 

incoming signal enters then leaves the loop a 

different computation will be performed. 

4. ANALOG-MIXED SIGNAL 

IN RASP 2.9V 

       The proposed technique uses a analog mixed 

signal language to implement in FPAA tool. The 

analog mixed signal is used to writ the performance 

of real values and it is used to map on the system. 

The filter has been designed and performance has 

been seen in MATlab and VHDL code has been 

generated and it is implemented in synthesis tool. 

The intermediate code is generated by the synthesis 

tool itself. RASP 2.9v is containing 36 CAB for 

computation and 2 

 VMM for routing matrix. The dynamically 

controlled is allowed for runtime system 

modification. 

 

Fig 4: Power Analysis Report 

The power analysis is shown for the filter designed 

in MATlab and it synthesized in Xilinx synthesis 

tool. The intermediate code which is generated in 

system generator is run in intermediate software 

and netlist has been created. The power analysis is 

shown the filter has achieves the low power and 

netlist has been used to place the element in FPAA 

tool and filter performance has been analyzed in 

order to check the analog signal module. 

 

Fig: Netlist Generation 
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Netlist is generated as for the design of filter in 

designer tool and the performance has been carried 

out. 

5. CONCLUSION 

       A Field Programmable Analog Array used for 

accurate low power signal computation to increase 

the signal computation in mixed signal systems. 

The proposed technique of FPAA RASP 2.9v is 

containing 36 CAB for computation and 24 VMM 

for routing matrix. The dynamically controlled is 

allowed for runtime system modification. By using 

the floating gate as switch matrix we can reduce the 

mismatch errors. The filter has been designed for 

application and it has been verified in MATlab. 

The reduction in switching frequency will tends to 

reduce the number of transistors and it makes to 

achieve low power signal processing. 
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