.-'/

Wasit Journal of Engineering Science Vol. (3), No. (1), 2015 RS “‘s\ [:

Lanl) LAY aladiuly (BIT) £.55 Ssie 1Al £13) Cppeunl
(FPGA) 438, Jlo Lidlig dclibay)

b g daaly [ durigl) A0S [ Jo A 268 ) giSAl)
LAY

g5 e il e Greatl) 13a o) LAl el LY )5 dpeleY) 400 £ 58 AUl Lsaall
) w3 (2N2222A/ZTX) S350 55 npn - g55 o ( Bipolar Junction Transistors )(BJT)
ala )l Ll ¢ (Orcad Pspice) gy Jleainly siiihill slSlae Jee oo (V) Aajall cJalye &6 e
Jlaninls Lue llaia¥!) donaal) ul€uall NS I sl e dleaniod) calilall Jlestind cilKa 4al)
ISE, Project navigator ) gl Jleciul culss 2 syl Wy (MATLAB R2013b) zslix
(FPGA) 45, e aull dlayd) e 4l duelilhal) dpnasd) Glall by Guls (a3l ((P.14.2)

. (Field Programmable Gate Array)

Modification of BJT using Artificial Neural Network and

implemented it on FPGA
Dr. Hassan Fahad Khazal
Abstract

In this research the performance of the BJT has been improved using the "Feed
Forward — Back Propagation Artificial Neural Network" (FFBPANN). The use of this
type of networks led to improve the pre specified functions, by widening its bandwidth,
improving its sensitivity to the minimum and maximum values of input signals, and
reduce the effect of the rise of the temperature on its performance. The improvement
done on the type "npn" of the code "2N2222A /ZTX". The execution of this work
passed through three stages using various types of computer's programs. The first step
have been done using the "Orcad Pspice" program, the second stage; the collected data
from the first stage have been introduced as the input data of the "FFBPANN™" that
represented using "MATLAB R2013b" and the third stage have been done using the
(ISE, Project navigator (P.14.2)) in order to apply the results of second stage on the
"Field Programmable Gate Array" chip (FPGA).
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SIS 5 (LUT) o (9%) 5 Aanivadl (FPGA) 483 ) dalisa (30 (% 10) s Jiin) dpelihaay)
(13%) s> (I0Bs) wlal aYls <Ay sae o) LS (Flip Flops) 88 siall zal sl e (1%)
Jil vie (347.826 MH2z) s 4%l adle Jast 23 55 (ol 0 W G Joaall e A Slaud) Ll

(2.875nSeC) Auias g0

(FPGA) 438 1 AUl 73 gaill dpuanl) dua) Jhall dasiioal) 3 3¢aY) (1) Jot

Device Utilization summary
Logic Utilization Used Available |  Utilization
Number of Slice Flip Flop 10 29,504 1%
Number of 4 input LUTSs 2,718 29,504 9%
Number of occupied slices 1,615 14,752 10%
Number of slices containing only related logic 1,615 1,615 100%
Number of slices containing unrelated logic 0 1,615 0%
Total Number of 4 input LUTs 3,183 29,504 10%
Number used as logic 2,718
Number used as a route-thru 465
Number of bounded 10Bs 33 250 13%
Number of RAMB 16S 2 36 5%
Number of BUFGMUXs 1 24 4%
Number of MULT 18X18SIOs 24 36 66%
Average Fan out of Non-Clock Nets 2.06
Timing Summary:
Speed grade :-5
Minimum period:2.87nsec (Maximum frequency):347.826MHz
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