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1 Abstract 

In this work, we proposed a Field Programmable Gate Array (FPGA)-based hardware 

architecture to accelerate the parameter extraction process of the MOSFET model. Parameter 

extraction of PSP MOSFET model is studied as a computational intensive process and it has been 

accelerated on reconfigurable hardware using SoC platform. With increasing complexity in 

MOSFEET model, parameter extraction of MOSFET model became a compute-intensive task. To 

reduce the computational time, novel approach of MOSFET parameter extraction at hardware level 

using Xilinx's Zynq 7000 SoC ZC706 and Xilinx's Ultrascale MpSoC ZCU104 board is reported. 

Extraction of PSP MOSFET model for 65 nm technology nMOS devices has been carried out using 

Particle Swarm Optimization (PSO) algorithm. Two different hardware architectures are proposed. 

One architecture is HW-SW Co-design architecture to accelerate the optimization process (i.e. PSO 

algorithm) which is implemented and tested on Zynq 7000 FPGA board.  FPGA realization of PSO 

is  found to be performing  3.71 times faster with respect to ARM based software implementation. 

Performance of the ARM soft-processor inside the Zynq 7000 SoC is further enhanced by 

Asymmetric  Multi-Processor (AMP) system configuration which enables concurrent and 

independent running of both ARM cores. Implementation results reveal that ARM CorTex A9 

processor performs 1.66 times faster in AMP configuration as compared to single core execution. 

Second architecture is aimed to accelerate execution time of PSP model library by its FPGA 

realization. Xilinx's Ultrascale MpSoC board is considered as a target board. High Level Synthesis 

(HLS) tool is used to make the custom HDL (Hardware Descriptive Language) module of PSP 

model library (SiMKit). The FPGA implementation of SiMKit library is functionally tested for Cg-

Vg (Gate-to-source capacitance versus Gate-to-source voltage) characteristic. The results show that 

the FPGA framework performs 168 times faster than ARM CorTex A9 dual core processing system. 

Further, 1.256 time speedup is measured as compared to software implementation on CPU running 

with 1.7GHz  Intel's core-i3 processor having 8 GB RAM for the single run.  

We have used the measurement data which is earlier used and reported in [1][2]. With the 

available measurement data, 36 global and local parameters of PSP MOSFET model are extracted. It 

is demonstrated that the SoC implementation of PSO algorithm is able to accurately minimize the 

rms error between model generated data and experimental data below 9.5%. 
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2 Brief description on the state-of-the-art of the research topic 

2.1 Motivation 

The need for hardware accelerator based computer architecture is progressively increasing 

with rising computational demand of complex and big data applications in recent years. To achieve 

high efficiency in data-intensive computing, study of heterogeneous hardware accelerators, have 

become a topic of intrest.  

With downscaling of the MOSFET devices, parameter extraction of MOSFET model has 

become a computational intensive task. MOSFET models have many device specific parameters in 

order to express the behavior of the MOSFET. For example, PSP level 102 MOFET Model has 

more than 70 parameters while BSIM level 54 is having more than 150 parameters for the 

consideration of various short-channel effects of the MOSFET. Model parameters need to be 

precisely extracted such that model can imitate the behavior of MOSFET circuit accurately. 

However, difficulties in determining the values for the model parameters arise because of either the 

approximations used to derive the device model are far from reality or the accurate determination of 

a given parameter sometime depends on the value of other parameters which is not accurately 

known. The expanded multi-dimensional nature of MOSFET models make the parameter extraction 

issue extremely difficult, and hence, needs efficient nature inspired optimization algorithm for the 

best fit to the actual device. Usually, it takes hours of computational time [1] to optimize and 

estimate the parameters. The time-efficient hardware approach is requisite to accelerate extraction 

process. With the recent advancement in SoC (System on Chip) and MCSoC (Multi-Core SoC) 

reconfigurable architecture along with High Level Synthesis tools, it is possible to accelerate such 

computational intensive application in a time-efficient manner.  

2.2 Background 

 The traditional parameter extraction of various compact MOSFET models by way of various 

optimization techniques and algorithms is addressed by many researchers. Parameter extraction of 

PSP MOSFET model has been addressed in [3] using Levenberg-Marquardt (LM) algorithm for 

optimization of a 65nm CMOS device. R. A. Thakker, et.al. in [1] and [2] have proposed PSO to 

optimize the PSP model parameters on the similar 65nm CMOS device. They proposed modified 

Hierarchical PSO (HPSO) and PSO with memory loss (ML) operation for further improvement in 

the matching. Levenberg-Marquardt (LM) algorithm is used for parameter extraction of EKV-

MOSFET model in [4] and [5]. Hybrid Genetic algorithm is applied to optimize BSIMPD MOSFET 
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model parameters in [6], while PSO is successfully used as an optimization algorithm for the task 

parameter extraction of MOS MODEL11 Level 1100 (MM11) in [7]. The effect of optimization 

algorithm on parameter extraction is discussed in [8]. In [9], effect of hot-carrier stress on PSP and 

BSIM4 MOSFET Model parameters for 65nm technology MOSFET device is studied. 

 In addition, Zynq SoC platform is used for hardware acceleration in the diverse field of 

applications. In [10], Zynq SoC platform is found fast and reliable for hardware accelerator for HD 

video compression process known as motion estimation. Boyer Moore algorithm is implemented as a 

hardware accelerator in Zynq 7000 SoC for on-line pattern search in TCP packets for Deep Packet 

Inspection (DPI) network monitoring application by [11]. Three different FPGA co-processor design 

is presented for LSTM (Long Short Term Memory) architecture of Recurrent Neural Network 

(RNN) by [12]. HW-SW co-design is presented in [13] for acceleration of the histogram of oriented 

gradients (HOG) algorithm on Zynq 7000SoC. 

3 Definition of the problem 

 The aim of this research work is to develop a hardware accelerator architecture to improve 

the performance and reduce the total computational time for parameter extraction process of PSP 

MOSFET Model. Conventional approach of parameter extraction of various compact MOSFET 

models like BSIM, PSP, MM11, EKV is addressed by many researchers by way of various 

optimization techniques and algorithms.  However, the arithmetical complexity of the model library 

and optimization algorithm limit implementation at a software level. Software implementation (e. g. 

C language code) of MOSFET Model like PSP and BISIM is a huge code, and it demands a large 

amount of CLBs, LUTs and DSP Slices when implemented on FPGA. With highly advanced High 

Level Synthesis Tool (i.e Xilinxs' ViVado) and Ultra low power FPGAs (i.e Xilinx's Ultrascale 

MPSoC), it is now possible to fit this type of complex design in to an FPGA fabric 

 To reduce the time latency of the PSP MOSFET Model parameter extraction process, high 

level synthesis (HLS) based System on Chip (SoC) architecture framework is presented. 

Performance of the model is accelerated by offloading computational-intensive functions in FPGA 

logic together with application specific instruction set processor (ASIP). Further, this thesis explores  

PSO algorithm in the process of parameter extraction. 
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4 Objective and scope of work 

 The purpose of this work is to explore possibilities of implementation of compute intensive 

application on hardware. The MOSFET Model parameter extraction is one such compute intensive 

problem. The objective of this work is to propose a hardware architecture for PSP MOSFET Model 

parameter extraction process using evolutionary algorithm. 

Scope of the work: 

 To implement time efficient Particle Swarm Optimization algorithm in FPGA and analyse the 

performance with the standard benchmark functions. 

 To develop a hardware architecture which accelerates the process function of the PSP 

MOSFET model library (SiMKit). 

 To implement a hardware architecture which accelerates PSO function. 

 To build an interface between MODEL library and FPGA for HW-SW Co-design. 

 To integrate the PSP SiMKit custom IP into FPGA -PL system through AXi- interconnect.  

 To setup the ARM CPU for Asymmetric Multi Processing (AMP) configuration for dual core 

operation. 

 To compare the performance of the parameter extraction process of PSP MOSFET model for 

two algorithms: PSO and TLBO optimization algorithms. 

5 Original contribution by the thesis 

FPGA based hardware accelerator is proposed for parameter extraction of PSP MOSFET 

model using an evolutionary algorithm for 65nm technology node nMOS device. Particle Swarm 

Optimization algorithm is applied to optimize the various global and local parameters. In particular, 

the original contributions for this thesis are summarized as: 

 Hardware-software Co-design framework is proposed for PSP MOSFET model parameter 

extraction of 36 various global and local parameters. 

 Two different time-efficient hardware architecture is presented: 1) Optimizer algorithm 

acceleration, and 2) SiMKit library acceleration. 

 Performance of the proposed hardware architecture is analysed and compared with other 

soft-implementations. 

 The fitting performance of PSO based parameter extraction method is compared with the 

other optimization technique i.e. TLBO for validation. 
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6 Methodology of research, results/comparisons 

6.1 Parameter Extraction and Optimization Algorithm 

 Device parameter extraction process is a method of finding an optimized set of model 

parameters to match the model generated output with a measured set of data for various device 

characteristics. Block level functional diagram is as shown in Fig.1. An optimization algorithm is fed 

with measurement data which is practically measured for various characteristics (I-V, C-V) for a 

given device, and details of parameters to be extracted. The optimization algorithm, with every 

iteration, matches the model responses (generated by model library equations) with measurement 

values. Role of the optimization algorithm is to tune the model parameters by the heuristic approach, 

such that with the help of extracted parameters, MOSFET model provides best matching output for 

various characteristics like drain current (𝐼 − 𝑉), gate capacitance (𝐶 − 𝑉) and transconductance (𝐺𝑚 − 

𝑉) of MOSFET device. In this work, total 36 local and global parameters of PSP MOSFET model 

which are extracted with 65nm technology nMOSFET device, for various width and length ratio 

(W/L)  ranging from 10µm/ 1µm to 70nm /1µm. Parameter extraction is a global multidimensional 

optimization issue. In this work, PSO is explored as an optimization algorithm. In addition, 

TLBO(Teaching Learning Based Optimization) algorithm [16]  is also tested and analyzed to 

optimize the PSP model parameters. 

Fig. 1 Block level functional diagram of the parameter extraction process. 

 Particle swarm optimization (PSO) is a population based stochastic optimization technique 

developed by Dr. Eberhart and Dr. Kennedy in 1995 [14]. This algorithm is inspired by the social 
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behaviour of birds flocking or fish schooling in search of food. PSO is initialized with a group of 

random particles (each holding a possible solution) and then searches for an optimum solution by 

updating particles' position after every Δt time. Velocity (v(t)) and a new position (x(t)) of each 

particle are calculated by equations (1) and (2). These equations are representing working of PSO 

algorithm. It illustrates how the velocity and positions are upgraded. In the parameter extraction 

process, particles represent parameters' values along with its minimum and maximum boundary 

value as a search space. 

 
))((2*2))((1*1)(*)( txxrptxxrptvwttv Gbestbest 

 (1) 

 
)()()( ttvtxttx   

(2) 

where x(t) and v(t) represent particles' position and velocity, respectively. w is particle's inertia 

weight, 𝑝1, 𝑝2 are acceleration constants. Commonly used value of w is 0.7298 and for 𝑝1,𝑝2 it is 

1.4798. 𝑟1,𝑟2 are random numbers between 0 to 1. 

6.2 Parameter Extraction strategy of PSP MOSFET Model 

PSP MOSFET model is one of the widely used surface-potential based compact MOSFET 

model [15], which considers all relevant physical effects (i.e. mobility reduction, velocity saturation, 

DIBL, gate current, lateral doping gradient effects, STI stress, etc.). 

The PSP MOSFET model is a surface potential based MOSFET model jointly developed by 

Gildenblat and Philips NXP [15]. It is a combination of various features of SP (Surface Potential 

Model developed at Pennsylvania State University) and MM11Model (developed at Philips. It has 

around 70 parameters correspond to capture the behaviour of MOSFET device. They are mainly 

classified as a) Geometry independent parameters, b) Geometry-dependent (local) parameters and c) 

Interpolation parameters [17]. 

Parameters must be extracted in successive steps. In order to extract local parameters and 

global parameters, measurement of devices with different widths 𝑊(175𝑛𝑚 𝑡𝑜 10𝜇𝑚) and different 

lengths 𝐿(70𝑛𝑚 𝑡𝑜 1𝜇𝑚) is used. Parameter extraction is carried out in 6 consecutive steps as 

follows. Starting with long channel device of W=10μm and L=1μm, step 1 to 6 are performed. Next, 

the parameters for the device with W=10μm and L=70nm are extracted, keeping the long channel 

device type parameters fixed at the values obtained previously. 

Step 1: Flat band voltage (VFB) and doping-related parameters (NP etc.) are extracted from 

either Cg−Vg characteristics or Id-Vg characteristics. 

Step 2: Mobility (MUE), series resistance (RS), and body bias dependent parameters 

(VNSUB etc.) are extracted from Id-Vg data. 
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Step 3: DIBL(Drain Induced Barrier Lowering) and below-threshold CLM (Channel Length 

Modulation) parameters are extracted from the sub-threshold region of Id-Vg measured data. 

Step 4: CLM and velocity saturation parameters (THESAT etc.) are extracted from Id-Vd 

measured data. 

Step 5: Refinement of the parameters extracted in step 3 is carried out over shorter range of 

10-30% range for the relevant parameters. 

Step 6: Gate leakage parameters are extracted from Ig-Vg measured data. 

Table 1 shows a detail of the parameter to be extracted and the experimental conditions for 

measurement characteristics used to extract these parameters. Various experimental measurement 

conditions for different characteristics are described. 

Table 1   List of parameters to be extracted related to measurement characteristics and experimental setup 
 

Characteristics Experimental measurement setup Parameter extracted 

Cg-Vg 

Vbs=0v 

Vds=0v 

Vgs= -1.5v to 1.5v with 25mv steps 

VFB,NEFF, NP, DPHIB 

Id-Vg 

Vbs=[0,-0.45,-0.9v] 

Vds=[0.05,-0.45,-0.9v] 

Vgs=0 to 0.9v with 25mv steps 

BETN,VNSUB, 

DNSUB,NSLP 

CS,XCOR MUE,THEMU 

FETA,RS RSG,CT 

Gm-Vgs 

Vbs=[0,0.45,0.9v] 

Vds=0.05v 

Vgs=0 to 0.9v with 25mv steps 

CFB ,CF ALP2 

Id-Vd 

Vbs=[0,-0.45,-0.9v] 

Vds= 0 to 0.9V with steps of 25mV 

Vgs=[0.4,0.65,0.9v] 

THESAT, ALP1 

THESATB , ALP, 

THESATG,VP, AX 

Ig-Vg 

Vbs=0v 

Vds=[0.05,-0.45, -0.9v] 

Vgs=0 to 0.9v with 25mv steps 

NOV,IGOV GC2,GC3 

TOXOV,GCO, IGINV 

6.3 Proposed Hardware Architecture 

 Parameter extraction of PSP model consist of two major computational unit: (1) Optimization 

algorithm and (2) Model Library -SiMKit [17]. We have proposed two hardware architecture as 

described below. 

A. Optimization algorithm acceleration architecture 

 The Zynq-7000 All Programmable SoC is one of the popular Xilinx's SoC which integrates 

Processing System (PS) having a dual-core ARM Cortex-A9 APU (Application Processing Unit) and 

Programmable Logic (PL) in a single device [18]. Design flow diagram with respect to PS and PL 

contribution is shown in Fig. 2. In this architecture process of the optimizer, i.e. PSO algorithm is 

accelerated on FPGA hardware.  
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Fig. 2 Design flow of Zynq SoC  based optimization algorithm acceleration 

 

 Measured data files and parameter files are stored in SD memory unit. ARM APU reads these 

data files and accordingly, initiate the extraction process stepwise. In the beginning, PSO algorithm 
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experimentally measured values. PS is providing fitness values of each particle to PSO algorithm in 

PL. On the basis of fitness values, particles' personal position (Xbest) and globally best particle 

(Xgbest) are identified and updated. This way fitness of all the particles are updated and repeated 

over a specified number of iterations. This iterative process continues until the termination criteria 

are satisfied. In this work termination criteria is set as per three conditions: 1) number of iteration is 

reached to maximum value of 500, 2) improvement in solutions not observed continuously for 100 

iterations and 3) solution reaches the specified minimum min square error (i.e.1e-6).  

 To calculate matching error, Root- Mean- Square (RMS) formula is used as shown in eq.(3).  
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where, Ŧ𝑝  represents a total number of measured points in a given characteristic. 𝑦𝑖𝑒𝑥𝑝 and 𝑦𝑖𝑚𝑜𝑑𝑒𝑙 

represent measured value and model generated values at given test point, respectively. 
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Fig. 3  Conceptual layout of Zynq  SoC  based optimization algorithm accelerator. 

 Fig.3 shows the conceptual hardware architecture of the above design flow. Programmable 

system (PS) part consists of ARM Cortex A9 runs on a 600 MHz clock. SiMKit model library is 

executed by ARM A9 in Asynchronous Multi-Processing (AMP)[19] configuration which makes 

both ARM CPU core to run parallel. PSO provides a set of possible solutions in term of parameters 

values. SiMKit library generates response according to parameters values for each measured test 

point (Ŧ𝑝).  PSO operation is split into a three hardware blocks: pso_initialize, pso_evaluation, and 

pso_update. AXI timer block is used to calculate the latency of the process. 

B. Model Library (SiMKit ) acceleration architecture 

Fig. 4  Design flow of  with SiMKit Model library accelerator architecture 
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 In this proposed architecture, as shown in Fig. 4, PS controls the SD memory file I/O 

operation and PSO algorithm optimization process. In PL - FPGA, PSP model library is 

implemented. SiMKit is a C library designed for PSP MOSFET Model by NXP(Inc.). It is more than 

30,000 line complex C code which needs comprehensive floating arithmetic and logarithmic 

computations. 

 With the help of High Level Synthesis (HLS) tools, an attempt has been made to build 

custom IP wrapper of SiMKit library on Xilinx's Ultrascale ZCU104 MPSoC board. FPGA 

realization of this code requires an enormous amount of logic optimization efforts as well as 

systematic profiling of C Code. HLS creates 33 instances, 84 expressions, and 15318 variable 

registers while synthesis. Further, a large volume of DSP Slices (minimum 400) and LUTs 

(min.1,00,000) is essential to fit this library into an FPGA structure. Zynq 7000 SoC board does not 

provide such logic resources, hence this architecture is implemented on Xilinx's Ultrascale+ MpSoC 

ZCU104 board [20]. This design is successfully tested for  Cg-Vg characteristic using ILA 

(integrated logic analyzer). The hardware architecture for this accelerator design is shown in Fig. 5. 

Fig. 5 Conceptual layout of the SiMKit Model library accelerator architecture  
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 In this work, experimental measurements reported previously in [1] is used. It includes I-V 

and Cg-Vg characteristics of different devices with a width (W ) and length (L) of MOSFET device 
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Table 2 PSO algorithm parameters value 

Algorithm parameter PSO 

No. of particles  40 

Max. No of Iteration  500 

Inertia w  0.7198 

Cognitive coefficient p1  1.49618 

Social coefficient p2  1.49618 

Termination Criteria  Mean Square error < 1e-6   or    Max. 

Iteration (500) Reached  or No 

Improvement for 100 iterations 

 As PSO is an evolutionary algorithm, the performance of the algorithm is checked by taking 

10 independent runs (trials). The results are compared with two various implementation: SW 

implementation - in which complete process is run in ARM Cortex A9 soft processor and HW-SW 

implementation - in which optimizer task (PSO algorithm) is accelerated on FPGA hardware. 

Extraction accuracy is measured in term of rms error between measurement data and model 

generated response. For both short channel (L=70nm) and long channel (L= 1um) NMOS device, 

rms error is measured and average of 10 run is shown in Table 3.  

 

Table 3 Mean Square Error report (S = Short Channel L=70nm,W=10um, L = Long Channel L=1um,W=10um) 

Characteristic Device 

           Avg. rms error (𝛆𝐫𝐦𝐬) (%) 

ARM A9 

Implementation 

HW-SW 

Implementation 

𝐼𝑑 -𝑉𝑑    

(𝑉𝑔𝑠=0.4; 0.65; 0.9V; 𝑉𝑏𝑠= 0,-0.45; -0.9V) 

S 4.29 4.07 

L 7.95 5.56 

𝐼𝑑 -𝑉𝑔  

(𝑉𝑑𝑠  = 0.05V 𝑉𝑏𝑠 =0,-0.45,-0:9) 

S 8.13 7.58 

L 9.30 7.96 

𝐼𝑑 -𝑉𝑔  

(𝑉𝑑𝑠  = 0.9V; 𝑉𝑏𝑠 =0;-0.45;-0.9) 

S 7.89 7.85 

L 8.45 6.92 

𝐼𝑑 -𝑉𝑔  

(𝑉𝑑𝑠  = 0.45V; 𝑉𝑏𝑠  = 0;-0.45;-0:9) 
S 9.49 9.04 

𝐼𝑔 − 𝑉𝑔  

(𝑉𝑑𝑠 = 0.05,−0.45,−0.9𝑣, 𝑉𝑏𝑠 = 0𝑣)  
L 1.80 2.23 
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Fig. 6  Comparison of Measured and Model generated characteristics of  long channel (L=1um) NMOS device with 

parameter extracted using PSO : (a) Id-Vg at Vds = 0.05V,(b) logarithmic plot of Id-Vg at Vds =0.9V after extraction of 

gate current parameters, (c) Id-Vd and (d) Ig-Vg characteristics. 

Fig. 7 Comparison of Measured and Model generated characteristics of short channel (L=70nm) NMOS device with 

parameter extracted using PSO : (a) Id-Vg at Vds = 0.05V,(b) logarithmic plot of Id-Vg at Vds =0.9V, (c) Id-Vg at Vds = 

0.45V and (d) Id-Vds characteristics. 
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 Comparative graph of Id-Vg  (linear and log scale), Id-Vd , and Ig-Vg  characteristics with 

measurement data and the model generated results obtained by the SoC implementation are shown in 

Fig.6 and 7. A good matching between measured and model values in various regions for both 

L=1μm and L=70nm channel length devices can be observed. Table 4 describes the hardware 

acceleration report for the HW-SW co-design architecture used to accelerate the optimization 

algorithm(PSO) in Zynq 7000 SoC. Table 5 shows the acceleration report for the SiMKit library 

acceleration architecture developed in Ultrascale+ MpSoC. FPGA implementation of SiMKIt library 

is  implemented on Xilinx's ZCU104 Board with 100 MHz clock cycle. Illustrated results are taken 

from Integrated Logic analyzer (ILA) for a single run for Cg-Vg characteristics.  

Table 4 Hardware acceleration report for PSO acceleration design (Zynq 7000 SoC, ZC706 board) 

 PSO 

Implementation 

Short 

Channel  

Long 

Channel  
Total 

Avg no.of 

Iteration run 

Avg. Total Time 

(Sec) 

ARM Cortex 3473.5 4333.6 7807.2 Sec 4863 

FPGA 3485.5 4324.0 7809.6 Sec 4974 

PSO 

Execution Time (Sec) 

ARM Cortex 3.8802 4.1167 7.9964 Sec  

FPGA 1.0439 1.1110 2.1542 Sec  

 

Table 5 Hardware acceleration report SiMKit library acceleration design ( Ultrascale+ MpSoC, ZCU104) 

 SiMKiT library Implementation 

 
ARM Cortex A9 

(Single Core,600MHz) 

ARM Cortex A9 

(Dual Core,600MHz) 

FPGA 

(Xilinx Ultrascale+) 

CPU with 1.7GHz 

i-core 3 Processor 

with 8GB RAM 

Avg. Single run 

Execution Time 

(mili sec) 

9.493 5.695 0.03369 0.042328 

  

7 Achievements with respect to objectives 

 PSO is used in the process of parameter extraction of PSP MOSFET model for 65µm  

technology node nMOSFET device and its time-efficient hardware realization is proposed. 

 Zynq7000 SoC based hardware-software co-design is proposed where the operation of the 

optimization algorithm is accelerated on FPGA. AMP (Asynchronous Multi-Processing) dual 

core ARM A9 model is proposed to further reduce the computational overhead on the 

processing system (PS). 

 UltraScale +MpSoC based hardware implementation of PSP SiMKit model library is 

proposed which accelerates the model performance in terms of computational time compared 

to the state-of-the art software implementation. 



16 
 

8 Conclusion 

In this research work, the parameter extraction of PSP MOSFET model for 65nm technology 

nMOSFET device is analyzed, and the process is accelerated on FPGA based hardware accelerator. 

We have extracted 36 PSP MOSFET model parameters using PSO optimization algorithm on 

Xilinx's Zynq 7000 SoC and UltraScale+ MpSoC platform with two separate hardware architecture. 

To the best of our knowledge, this is the first attempt where MOSFET  model parameter extraction 

problem is addressed at the hardware level. With the help of High Level Synthesis tool, PSP model 

library SiMKit is implemented on FPGA in Xilinx's UltraScale+ MpSoC board. HW-SW Co-design 

is presented for Zynq 7000 SoC platform for PSO process acceleration. Hardware implementation of 

PSO gives 3.71 fold acceleration with respect to the ARM A9 processing time. Hardware 

implementation of SiMKit model library is achieved 168 fold speed up compared to ARM A9 (dual 

core,600MhZ) and 1.256 time speedup compared to CPU (1.7GHz, Intel core-i3). 

The SoC implementation of parameter extraction process demonstrates very good agreement 

between measurement data and model generated characteristics. The mean square error between 

measurement data and model-generated data is found to be less than 9.5%. 
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