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Abstract

a—Si:Hisakind of amorphous silicon in which the silicon atoms are not arranged in a Bravais
lattice. In 1969, while there was a revival of interest in non- a — Si: H, the year 1969 also saw
the manufacturing of a — Si: H. A lot of studies are being done currently on the inefficient but
low-cost possibility of using a-Si: H as the active substance in solar cells. In the study, they
have reported the outcomes of a numerical implementation of an a — Si: H solar cell produced
by the Plasma-Enhanced Chemical Vapour Deposition (PECVD) method, and the thicknesses
of the process were determined using Atomic Force Microscopy (AFM). They also investigate
the impact that the thickness of the a — Si: H p-layer has on the opeﬁ-circnit voltage (V,,),
Short-circuit current (J,.), fill factor (FF), and conversion efficiency (Ef) characteristics of the
Solar cell. The hydrogen dilution ratio that is used during the process of deposition is one of
the parameters which can have an impact on the cfficiency of Solar cells. Solar cell cfficiency
could be improved by 5.6% due to B2's effects. In addition, the thickness of the p-layer was
changed between 400 along with 800 nano-meters. A modification in thickness results in a

5.91% development in the Eqr of the Solar cell.
Keywords: Solar Cells, Amorphous silicon, Atomic Force Microscopy, PECVD,
semiconductor

1. Intreduction

The p-n junction is the simplest Scmiconduc!o.r 'junclion and is used to segregate
photogenerated charge carr icr 5“'" Solar cells by pr DV'fJ"'E an interface between the p-type and
n-type regions of a single scmlcqnduclur, The capacity to control the material's conductivity
by doping is a hallmark of scmxﬁcclmduulurs u'ud must be shown before the material can be
considered for use in solar cells. This Wi the situation with amorphous Silicon (a-8i). In 1965

the first a-Si layers were dcs’crivbcd as hlm's u]'»lsiliunn from silane formed jn a radio frequenc 5
glow discharge. It wasn't until Dundce lexvclslly's Spear and Lacombe demonstrated that a-S)f
could be doped type and p-type by using phosphine or diborane in the glow discharg l
mixture that it was generally believed that a — §j exhibjjeqy scmiconducting qualitics [l]&.,e ¢

This discovery was all the more remarkable since it disproyeq the

: widely hel i
Si could not be doped. There was a delay in feCopmzing the sign ¥ held notion that 2 —

ificance of hydrogen 1o the

Y66

Jorbm o d



gifécapron

e ;13 3T : 1 O TH-FE, 2021
AU dS
BT, Ar6UT AT . o foE
2= forafaramer, e, sitef Aam.a. foer farafamm, e
. = viw ot 3. T @, fifE
et favafaemaa e e
ST. TS Yehtyr e gf.a:ﬁrafwﬁs
FRA femdie favafiemem, St il il
" e 1, fafuerer
B al o fiim favafaares, sm
FoIers freafene, semeres <t e T fie
21, giueh it fererht Az ATeTqR fvafeam, amerg

< I INeTE favafaemer, TRER




Gitcapinoy

- 7o TR SR A et W e & sum
N e

vTEr BTAT, QTT fHTT, TA0a0TH0 HETfEeT, MUaT

T 9T, TeAos0TH0 HgTlaenerd, st

79 friwE e i afesiie 790§ e @ geh fafEm w1 fefed 339 $ 99 ¥ WER 7 A% 39 fH9 § fgaEn 1984
i YR g e T R e T el % e % fow 1 fy-fiw @ f5 e s sfee s
% WY T R SH T H A & W G F G F1 qw F Geh b % o9 # geed & ateEea § g2, S
T RO ® T Y i S g 0 g seni @ fl 9 W Sy e ae E ST S 31 S A
T ¥F T ST (OEE F G % S99 U WER 5N e IUE Y T 71 1088 § wER sifufTId w1 9OidE wE evel &
fedl it eO & ToQ 3 WaMm ffd T wrdse dm % foxia fmt qen s aw @) g€ @2 @ T R 9 ae sed st
W T IR FE e R T saiel @ wefe | ositen O s @ Ww @ 59 T et ® e o g9 fatEm ®
T =10 7 w2+ wEum fE mn R e gafes fre @ S wee S SRl 9o Aediue SR & foau weeE
fan T e 1 o weensll R oft ey fafael &1 s wa @ ws qon ok 9 oifues e fafeel o weer R # 2
& 1w g T w1 a5 Ria 99 % gEeH 9 arie fadta Pl e wRens gR Saee B A1 e
T T 1988 F AR Sl AR & AfuE 9T T 9aEge 9 @ fa sne e giedd fea 2

(1) R &g & e o #1 WA 90E g) 1989 § U R T sifuftam @ onefi w1 Wi T oo 1 e 1990
A W o At st fawm S w1 ol @it aeh s g 81 9% A% oy s 4 @ s oy o e
sar % wdA, fod woor vd fawm # g T e @ w9 F aE oy e @ o 08 S 5 srevas s
aﬂémaﬁwmzﬁlW{aﬁw@ﬁmwﬁuaﬂmmﬁwﬁwmﬂqm%,mma}a
%M%@ﬁrﬁ?%mﬁwﬁm%mmwaﬁfﬁwwmm%%~Eﬂw—ﬁ.iﬁaﬁﬁ,gﬂﬁﬁ
1 graum sl

(2) Wﬂqﬁ@ﬁmﬁaﬂwmwxsﬁﬁw,T‘aﬁ%mﬁzﬁwsﬁmw%ﬁ'mmwnw“rqiﬁﬁ
AR % e § A yfadqfa v fafem 6 # e e geel we 31 get 9w § fatem 5 g
fza'r?r:gwqﬁwaﬁfa?mamuﬁiﬁm#ﬂ—hwwmﬁammmmaﬁmﬁqmammé,
e wfagfa wd fafin ard #1oawd A e TR F aEl s deE F B IR WE R 2
- % e e A o A i derd wivz A, s qen wffs SR © g o 56 weEr
a%quﬂ?w%ﬁwmva'mﬁumma?aﬁ*mwﬁmﬁ’mmqfavﬁ'faﬁmﬂi‘éaﬁfdvﬁ%tﬁﬁ!fmaﬁm
A€ 1947 e giavfa wfaar afufeam 1956 % srnta 9o o sifumm o a9 e sfafa fafrrg w5 fafeg & T
¥ 379 Wi THEE vd wfagfasi @ wa-fawg 9 wmag wi n»mﬁnﬁﬁaﬁﬁawmwmﬂﬁmnﬁﬂfaﬁﬁm
ag o feffa fafy a6 9 dolldmor g @ ;

(3) %ﬁz%ﬁﬁt‘{ﬂg‘sﬁm‘rﬂ‘maﬁﬁﬁ—msf"f-zmﬁrfuirzaitnmtnmloxxﬁ?ﬁmﬁlmﬁvﬁmééﬁﬁuﬁwaﬁum
‘W%Iﬁwiﬁ‘m@‘fﬂﬁﬁqﬁﬁ?THP'}T{T"WFTIﬁ‘quﬂTﬁm94-.mumﬁm3}ﬁ$mmmm
‘zﬁm%fwﬁmmﬁvﬁaﬂwfﬁmﬁmwm*Mhéwwmmmmwwmﬁ,mmm
?ﬁﬂ%ﬁ*ﬂ?ﬂiﬁfﬁmﬁm?’ffﬁﬁﬂﬂﬁ?ﬁ'ﬂﬂ’ﬁﬁ&ﬁmﬁjﬁﬁﬂqma}mzﬁmwﬁmﬁm

TAE-FTE, 2021 (3819)




g% : 12 3k : 6 O TIE-KE=T, 2020

WIS U
2= foafoemem, dreem, sifafc dt.emu, foeR fovafammed, g
ST, 491 iR frant <%, . &, e
feeett forafomera T FAARAEET, T
sl foaemdie favafemem, SR ﬁfﬁ‘m'm
.y fawer 3t e
i R fas favafaem, s
o diues wnit

R A INEAT faafoEerE, T




Gfccapror

ST Sehl ol AT T T H TG
T s 1]

vty OTHT, TR NI, TA00TE0 ETeneTd, ST

arforser farsimr, eiosloudo WeTleenerd, et

TR & i @ $ HHE J =S S0 H ©H e geaqy 71 sEifn fawm @ fa 9 g5 w1 aevasa s
%lsar'gﬁm@ma@bﬁ@ﬁ&ﬁﬁ@m%mﬁmﬁmwm%,ﬁa-ﬁ:%mﬁﬁﬁfw@?ﬁm
% fou o7 rahE TEEl W SR SO e g1 STarE o &t v s 6w w0 qn e % faq s ggfea
FQ § SRS Y1 F1 AN 9 7o & T SNl qw a0 B Wewed 2 €, Rl ik S auq 1 dwl § 5 He T
3 T 9 HEd 21 U P ) gfie § o SR 1 o Aeequl WE AET S 2 FElE S § gra S e w1 S &
fore e FfmEm SE1 391 @1 TF Teeel w1 31 59 TER S99 F WeEEd S ae gefi-fFai w7 G 3w Heh A dE65
3y & SN UE F A § e AeE Hid 2| SH-FET g YF hl The w6 qe =, B we fafmn & w9 9 sEm
% for sifafer g1 =1 =aeen F6@ & fan o fava & 9o faekfa 3o & Sl A o Briwy wE awar § wafe gfe & 2
9RA § 41 S T S e F ot Aol @1 ST WHA TF S F1 [AHIE HEH k1 ST G I I &1 ekl h ULRLT
F =% § 9% FMEEE F1 A< 990§ TR g7 21 vy w9 9 39 R # 399 Uipd 9ol 7 S o el w1 Fen § AR
gfg #1 21 399 sfsia FEd T qur srgeed &s § @i T R

=1 F B wF fAfE 1 AR 9 e WEHR A T SR reRgsharsi i 9 eian o 9o IA H] 35 Had
TH-feR wm faa o om fed d9 a6l § 39 fefa 4 gai@ gur gan @) |l % Hd vl ue At e ame da-iad am
HfTF T8 FU FT TAFEA T AIHEA B AavEasast # [ & A w8 w21 fag w2 et we
i faa gff 1 3K 951 #1 B9 9 31 IRE & AREF S g TN T FH B KY T 9w HEwia-gst F1 e
% for €1 e ST €1 T2 U FHfy ST AR a1 W YSh B STeREsH Bl Yfi AT S 9gd HH I 2| $HH &I R
7% ¢ f5 AR S% 94 UG S O S I 97 U9 A @ ®9 W e 8 W W W Hed] & a1 A4 91 912 24 2 21 o
T H & ITAM A Al F7] B0 F <A T # TG 1 Y get O WiEd Hio w1 vt & g6 F o @ e el w5
w1 w2 feg fre @1 qom d A # gfEd O (I o gSft wd wfew ) Tgn F9 %) T sewa @ e gt
& gfau =i F1 foeh & 998 3 A @ FiU F AT B 9GE w1 § 98 8 T ¥ o/ R sefTr g e
Ffy T ety forr 4 qen frafa- e o fordtr sl g er T W A AemEeE e fag 80 @ 90 whww wfE
WEH FW 2

ARG S 317 farta Wl w1 o s A Sl @ e T @ A A @ e g g e 9 s
fem FiM 7 & Afefen fan s € fa 0 F wra w@ fadm e § @ e aeE e Q@ A sheE e
% A ol A g g sifem avan | fadra = o 9 favEr e w @ e e s @ 21 e S W e
hwmﬁﬁﬂmm%aﬁhmmemﬁ*mmm'qﬁmmmwmm%ammmﬁw
m?mmméﬁﬁ%ﬁmmﬁeﬁh WA A T AW, Fwrert # wen A s e am At &
\ |
3w et F v ot sl A, siteen ol s aferal wega @t nd 312012 F ot ) 9 g 274 FT F
HEA 60649 Tl el SO TP &1 FEAl 65800 a4l et sl afnar 158167 F05 wud & @ faze 1o qq’fﬁmqﬁ]mqﬂ‘m el

H%Eﬁ%l

- TEmr, 2020 B e T i s ; ' (2593)



I w0 A o, g oy
IR favafrorerm, de), safa) #amy, faen favafiuem, goeeg
¥t T vie frarit ¥ 7. %, fiy
et Preafier Bt 5 Il
o, I Wy frard :mwﬂw

b, favafaarem, 990
Hivil faurdas freafmer, anom

. frfreyar
3. v fv 3R Han fiw favafaem, smo
31, divw @it : palfitoi /11
;ﬁ;xmﬁnﬁmm o
e ﬂ'ﬁ“"ﬁ e Pavaferarera, feeeh
ﬁ'mwﬂf‘ ﬂ.mﬂ*‘
m{mm'm ﬁﬁﬁm@.ﬁﬁﬂ
31 yiva= amft 31, faww v fag

A waw far frvafaem, do

mﬁlmwmm,m

) 448, Yide-5, Wt famw, w1, feeet-110091
B : 011-22753916, 35522994 Mobile: 9710050610, 9810050610

P e-mail: editorialindia@yahoo.com: editorialindi
| Website : www.ugc-care-drishtikon.com
©Editorial India
Editorial India is a content development unit of Permanence Education Services (P) Ld.

a@gmail.com; delhijournals@gmail.com

ISSN 0975-119%

e i § it dww) # fuan
?ﬁmmmwmltﬁmﬁnwmﬁmhﬁﬁm%ﬁqm*

w0 ) 398 forg, wigmyiges

MHIE AT W I
fer = &9 fasedt g

TaET-famgy, 2020

Jpm—



Gitcwyor

|

R &l fadyr ifa & agcea smam:
U TagTacienT

7 ST0 31TT0 =0 e werer

TWl0 TR, YT OF @i arerd, st e sgigy vne s #el, et

\ fets fvgz @ veam @ woww 3 gERTER T SYRNER @ T # TR0 e S afed QR SR 3 o
T W TR P g flv A @ Fufon 1 e @ qee fvd & aae e v 89, 7@ sueEER @ it
‘Wﬁﬁ#ﬂmﬁﬁmmﬁmmm,wﬁmma}mﬁmmaﬁmm—“mmqmm,
o 3w St 3 il s wfeed ) weert o o om: f-uee B e T fef 4 o T T o o
P 2 33 e ) e e B el s e % 91 et
Ry ¥ T ol A B A s e PR A A e A A A 3 9 T B W98 T T el TR S o
P 1 Wi i o T AT SR wEn B S ‘N0 ST o FeE 3 w91 FF - “aumfe o T w9 e
W | W e el favgs 3 i F # 29 @ As K a
o ey T W firka A 7 o fafre vean § R a5 o @ fr ‘refrlsat wRa #t e ke A w5 T
T R e A 1 F fdw A D el T e ok T SR R T 8
s ] SEfE Ia § TF R, T, PoEies /st wwel g iw v ghe folg o fred Preifed S2val o geEw @ g9-wit
) ﬁ‘wﬁﬂm.#W@ﬂmﬂm,m$wmmmmm,mmm,mﬁ
L P S S T @ e g, Wt wanE R e g, da st dae w e au frEw 5 e
P TINE™
FAEY ARG TorAd § meaqel gRadHl $ 7R, T oeEl 3 oMYR W urdte ke e F anemfee vl 3
'mmﬁmvﬁaﬁamr‘“mﬁmmﬁﬁmmwmﬁﬁwmﬁﬁmmmmwﬁd
P O famel F e swfer g -
1. Hiad Tw% d 3 weried B we o e 31 w5 o@ W wiegg ¥ wRafta o w1 we s s W
o afeimed ot ARl & ot gEgha 9 @ 9 ggeH T 2
B T4 ¥ia 3% F A ofved @ A senfie s Tl ¥ R Teenfe-w W ST s B daR e f
FFCRAA, Hogfea 391 $09-§0% 98 5 7o R v H feaf dofieafam sk g @ gfe | wms f
» Wi S e gu1 SEi YA A gaen SHffea qu srfRiighesin o w1 3wt fiw A o ot
o) YA 3@, gl aun frds eeEl W smavd § arfi srufa @)
]
)

IS .

JIdd

A owow

. e 7o fe g ofe 4 e S 6 SfE S 0 By Teied R swey saeg o 3 i
e & wukwardt 9 &1 s wed o # oF TeEt gem )

fava 1 gzeffed; oo wortferd amarc for wn A aftaffa @@ frefion 8 @ o a2 4 At it w0 s wEam
Hu-1971' mﬁﬁmmaﬁmmwﬁfmwm!ﬂlmﬂﬁﬁlGW{?ﬂWMﬂ?ﬂwﬁmmmufai
A YA & Sy urd A wo] g am-faas el s @ s ' e we e A 3T T oy @ forew
) ?ﬁ.é.fﬁnaﬁmmrqufﬁw&ﬂmfﬁrdrﬁ%aﬁw@mwﬁﬁmwﬂqﬁaﬁ?ﬁm'"lﬁmﬂwmdm
T /] e faiues wff # erefaa w03 8 warg &) guema it sfaa e % Ay F v A d suR) @ gRER
D F D GO e - g wo e wE aen v of fada owl @ di e ) safe &7 2, 98 g g A
) s & 8, wfayd s € fero R o il fa #0 ¥ ol 1 vRa 1 fady v wEw R ofeE W @ g

. W‘ml 2020 ( 2]85)
)

|- oy




R

_Ghtcanu L

ad ;13 3k : 1 O SAg-wEd, 2021

Weaall

' wUEE WeH IS
; o, pw fig
;Mﬂmﬂ Fafa sy, faen favafiarerd, GIFR
¥ wa viat Frart o, . % i
fezeh fvafed X . £
¥ s e et ;rmmﬂ m‘“"ﬂfw
Fwit fandts favafioed, SRRt fufirdae .
3t v R ;‘zwmﬁmﬁvmm
YT, vt (awEE 1. e w Ry
o, Fow =i firere wigh Ty frafaRT, ST
:mmmm o, v ST
3t miw o fiE ;Tﬁﬂmmﬁfl’ Sreat
fag % favafraer, g :
. vRves st -+
s s fiig Forvaftrarera, oy A RO feRARRTe, FR

WIESHIT qeh:
448, drie-5, vy fagw, w11, feed-110091
W : 011-22753916, 40564514, 35522994 Mobile: 9710050610, 9810050610
e-mail : editorialindia@yahoo.com; editorialindia@gmail.com; delhijournals@gmail.com
Website : www,ugc-care-drishtikon.com

CEditorial India
Editorial India is a content development unit of Permanence Education Services (P) Ltd.

ISSN 0975-119X

e sfym A ywifen desl @ farar s §) awR g viEvETREATRE Tee W Iwent
T Twwm W T wie § wmalun feh o frag € froed ® fag S e e g

(i)

</

wal-wratt, 200



Illl.]‘(.‘

%

vy vV eweououUuodgd

altcanui

ST THTT; AT § 9Ifh YelehiuT sl

qoRIRT, T wF Wi o, s weT wEgy e et e, st

¥ 9 g A S —— e e R R RS
ﬁm%éﬁwmm@-wﬁmﬁmmmqw'ﬁmﬁwwﬁﬁmﬁﬁ
m%asﬂﬁmﬁsﬁmaﬁmmm%mmmm%mméaﬁmmﬁwmawmﬁm
mﬁﬂzmm'WWGWMﬁimﬁmddﬁﬂ?ﬁﬁﬁqgﬂﬂmﬁﬁﬁi’ﬂﬁmﬂﬁ'
T8 % TG ST § o T FR S e e A A § S 41w a6 g een 7 12 Sl 3w
mwmﬂmwﬁmﬁﬁaﬁmaﬁﬁmﬁmwmﬁ%ﬂm,éﬁﬂmﬁs‘lﬁaﬁm%mm
Tl S, W fava @ W $ weeql SEwd Wl S Bk

ﬁ“*mm#ﬂ&gw&ﬁﬁz—wquﬁmwﬁ#ﬁﬁ@ﬁmaﬂﬁﬁm.fﬁa.wmﬁaitﬂFr:ﬂﬁ?i
mﬁﬁﬁamwﬁm@mmmw,m%mﬁﬁmmm%ﬂ,m-wﬂmiﬁmwﬁa , @

FfrE-19 3 79 sk Aeas o @ @ @ i T o TR T R @ 9w wd @ st ad A fra A 0w
T Y-S 1 Hge i a0 @ v d < e g W @ et S0 # 3w 3 el ata 9 3w W«
ﬁwwmiﬁﬁngﬁﬁéﬁﬁwﬂmﬁmﬂymzﬁaﬁdmmmmvﬁsrﬁmwaaiﬁw%l
_ﬂm;ﬂﬁ?ﬁﬁ?ﬁﬁn'%n‘qﬁ%ﬂﬁﬁmﬁmmmﬂwmﬁmtﬁmﬁﬁﬁmﬁ"sﬁsmﬁ'm!ﬂ-
mnwﬁmﬁmﬁﬁil"muﬁm%hm{asﬁméhﬁﬁr%ﬁaﬁﬁm%mn‘»ﬁ?mmﬁ%mﬁ
70 & 3 TR 9 e @ q@ @ @ At 99 3 A Tew T B 9 A @ o w9 Ee ) g @ W o,
i T Zu-gd 9 R S ferer 49 ¥ R @ S Te 9 % e W A W P el e 96
FRA TR F 9FT 99 F SRy gfiw @ favd @ Ew veEn ¥ TR @ @ 8
S fRweh T W T " @ e Re-fRA syetid T R g 1@ § fo wei sl 1 e
A 9 T i FEe R A ' @ W § 9 W @ gl 3oe 7 W @ sid fan w
v § 6 $1071 Temi @ 419 9 3 wgw d ety feew @ At ot o W W A R frw we vegd®
T ¥ I9R 7% W ¢ fF 309 1R i ol waems 2 fredt 19 Al § s ¥ g v @ Wy fafeen § B awdi
Hmt &1 afmaw FQ B FRR T6T @ T Q) whd A § W o 98 9 i wifgl, sdfie el @ A awfas
et W gufes 1 T @ fag S 9 Y Aeeg WiE ¥ e e ) e TR R R sy veeeR v a
AR s wgEl % ey | frefea dRw TR 8-
o Fi AW o ¥ v vy gfiw | 5 w9 R @ R
< g o ferien @ AR 3 foa o forg A g, fordedia iRkl fivtal A 3=t ST R, g
¥ e fdas @ @ ¥R R Y@ fewd fdy, awam f woee wfne wet @ wed i ok few wed qm
fer foramn W’ & ¢m geeet @ faars R ga Al
« W g g fenrerdt by A arafad fros o o smife gFErd @ @ ffn an SRRl (e W gl
M) WA & WdF yar
© W B ST, 2019 SR 370 W WAQ w0 w ol qOE B B i &1 T F @y fiofa @
» WEH T @ wu-we i st wve-afean ol frefe @ g wow gu s ST @ SR

- wati-wred, 2021 L

)



m‘v k
\ g;h(;m’n:; M A
t af . 13 af® : 2 O "E-3md, 2021
5 ¢ olu]
o, areur s 3. g fig j
. 3= fevafawren, Wi, siafa #amy, fign favafouern, qIewqr |
o, xar viwe frartt ¥, g, %, fay »
° feesh freafimrera v e,
¥ six vem frarth g i
] ek Prerti Arratreere, s AP, favafaare, B7a
3. W R x '
) : AR o fifs fevafarera, s
TETNR fvafmed, S :
) 31, divs @it ;fa;mmm fis TR :
B9 T TR Favataere, Mg ! 355
) T, 1w R o, wiw o
e N feeelt fwafrerery, fee
ﬁq‘mﬁm’ T Reett favafawrem, fiech
3t gfiva= st ¥, fro A fig
s W fiig favafaemer, Gan o WSl AETTS Frvafaue, HAg
TR awE:
448, Wfde-5, WL fagr, Ba-1, feeit-110091
B : 011-22753916, 40564514, 35522994 Mobile: 9710050610, 9810050610
e-mail : editorialindia@yahoo.com; editorialindia@gmail.com, delhijournals@gmail.com
Website ; www.ugc-care-drishtikon.com
©KEditorial India
Editorial India is a content development unit of Permanence Education Services (P) Ltd.
ISSN 0975-119X
we; ufvw o gt dewt & faan sl §) TeR forg HEvIREATEE e W T
Y sxTa W wEFA wiw @ e faht R faag @ foer ® R g e feesh et
6) urd-aid, 2021




' - - - -~ S oL

gt‘\(‘.ll)\] Ul

TR WO, T 77 W o, st e AT I e wgarer et

‘ﬂaﬁmﬁsﬁmﬁtt’fmﬁ@aﬁgﬁﬁa&mﬁmﬁaﬁmmﬁ:rﬁﬁ*afﬁwﬁﬁwmﬁ

m“m“mwéﬁﬁﬁma}mﬁmtm&mmwaﬂﬂmmm:ﬂéfﬂuﬁamm‘
mﬁ“*ﬁm‘{ﬂ?ﬁm“iﬂﬂﬁmﬁmmﬁmﬁmmmWﬁmﬂMfaﬁﬁ
ﬁﬁ?‘aﬁﬁﬁsﬁtﬁmmﬁm201sﬁﬁr@mﬁaﬂmmﬁgﬁzg§%ﬁ“wmaﬁ#ﬁ§mma
mﬁﬁ?ﬂlﬁﬁaﬁaﬁ-\mﬁwﬁmmﬁmmmmm%aﬁﬁaﬂmmﬂﬁmaaﬁmﬁaém
ﬁﬂﬁ\a@m%mw“sﬂeﬁwﬂwmmmm@wm“awﬂmmmﬁﬁm:am%
ﬁiﬁﬁﬁﬁ%ﬁﬁﬁ—mﬁ%ﬁﬁﬁﬁﬁﬂﬂhﬁmmmwm%l

W%W-mmgmﬁmammummmmémmwm

Hfiva veua 3R s s =1 @ oo
mdﬁ%ﬁwmmﬁﬁwﬁwﬁﬁmfmaﬁﬁﬁw@ﬁaﬁwaﬁﬁmm‘tm
:mﬁaﬁﬁmmmﬁﬁqﬁwi&mmmﬁﬁmwﬁﬁﬁ%mmm%mmzﬁmaﬁﬁ
tﬁ#&zaﬁam%aﬁamrﬁﬁvmimmmm'ﬁmmmmw%zmﬁmw%fﬁﬁwﬁm
mw*mﬁmmﬁwwmmmwmﬁwmmﬁﬁmﬁﬁ
%ﬁwm@wﬂuﬁﬁﬁmmmgﬁmm%mémm

FIRW S @ ¢ 399 75 frd fbea
mmﬁﬂwﬁzﬁwmmﬁaﬁﬁﬂmﬁmuﬁ?mmdﬂm.ﬁmmmwmdﬁwm

ummﬁémmmmmmﬂﬁmwa}m#m—ﬁﬁmmm(ﬁ;a‘nm
mammmmmmﬁmmmﬁmﬁ%mwmmmmmmﬁ#ﬁwm
#mmﬁmmmmﬁmﬁmmm
rafzwvﬂiaar—ﬁrﬁﬁmﬁwaﬁtmmahzmmmﬁﬁ:w—ﬁw%ﬁammaﬁmm
umfa’fdmfmmm%sad1951ﬁﬁmmmmmﬁ$aﬁm¢wﬁm-mvmmmw
m,mﬁﬁfaﬁmﬁm«mﬂﬂﬁﬁﬁﬂﬁm%na@&mﬁuﬁaﬁwmﬁaxm,zwﬁm R s
% o o gEa ¢
naaﬁﬁa‘r;ﬁwéﬁwﬂévﬁoﬁ#ﬁnmmmﬁsﬂtmﬁﬂafawmwmmmmmmiﬂ
mmwﬁmmmmmmmmmmmmﬁmmmaﬁmdm
ﬁuﬁmmﬁm%Wﬁ#wﬂﬁmmWMﬁmmﬁmﬁmw@ﬁsﬂmﬁ
mmﬁmnmw«mmwﬁ@mﬁmﬁﬁ%@wz&vﬂﬂhﬁhﬁméﬁﬁﬁﬁ«ﬂﬂhﬂm
vﬁ%fﬁmmwﬂé@mmmmmﬁmﬁmmmmiﬁmMiﬂmﬁmﬁm’tﬁ
Wiﬂmm@ﬂﬁfwﬁfaﬁmmn&mtﬂtﬂﬁhﬁmﬁm;ﬁmm#wmﬂmt@ﬁﬁmnm
Wﬂmfﬂ‘@?ﬁmmmmmﬁzssmﬁvﬁmmt!ﬁﬁmmﬂmﬁm%lwﬂtﬂlﬂ*‘ﬁ‘*

wid-sfm, 201
Y

(3414)



Fasy Eene i

" g i N A v rrmrag - r N $ {
S RTTTA TH 6 TAN Jot raar or Priverecs 2, 417444 )0 )4,
I P IR

ENHANCING THIRD-GENERA' ; i
PAYPE Sll,I;Z()N :(1‘5)1 kC(lj;::\lim rmr:i .sm.,{\l( CELL EFFICIENCY AND STABILITY THROUGH
’ TON: PROCESS ANALYSIS AND PERFORMANCE EVALUATION

”D(’/’m'lnuvll(I/"t/::/”,‘-ms“‘ Kumar Stlyastava®, ©Jitendra Slngh"
*Corres (;nd‘” DI} M"'II Lal [‘hl/lurlur S/Iaf(ri Degree College Gondn, Uttar Pradesh
fon Pd ing Author e-mail .t‘k.v,rlhnh‘@gmni/.rnm: Ydrjitendratdhsde.org in
ceived January 31, 2024; revised March 20, 2024; accepted March 22, 2024

Third-generation s : .

il lgccl‘\tl:l:g,‘?]l::sc?llj dh“vr" ?ll?crgcd as a potential solution to the effectivencss and stability issucs cncountered in conventional
TR \vhiy‘h(?wws' on the characteristics of copper-zinc-tin-sulfide (CZTS) thin films inside this innovative
layer. This integrated me,lhodt By ““Ponnn} step toward improving third-generation solar cells by incorporating a p-type silicon
high-quality CZTS thin filis pUroIVIdes a vers‘at}le apd manageable setting for film deposition, underscoring the effort put into crealing
fisink St Rexterite phases . 5"?8 X‘-ray diffraction (XRD), the study assessed the structural change of CZTS films after annealing.
Siiffiss encrhnlc gf‘ Cbz;_gvere dumlp?lll. Images .caplured by a scanning electron microscope (SEM) reveal the microstructure and
s GF e ogy S -coated Silicon nanowires (Si-NWs). A detailed analysis of the current-voltage characteristics provides
Vi b perational potential of the Si-NWs-CZTS coated sofar cell. Significant performance parameters observed include a
Voc value of 0.45 £ 0.02V, Isc value of 8.25 + 0.30 mA/cr?, FF value of 24 £ 2%, and 7 value of 1.0 % 0.1%. The encouraging results
lr’\dlcate the capacity of using P-type silicon to enhance the performance of third-generation solar cells.

Keywards: Solar cells; CZTS; Thin film; Photovoltaics

PACS: 42.79Ek, 84.60.Jt

. . 1. INTRODUCTION

Rising societal interest in photovoltaic (PV) energy has contributed to a significant development in the demand for
solar cells in the past few decades. The enhancement of energy conversion efficiency in solar cells via the advancement
of innovations and technologies is crucial for the future global energy supply. However, a significant challenge associated
with photovoltaic modules lies in their relatively expensive manufacturing and energy costs [1]. So, to provide low-cost
third-generation solar cells, researchers are working to merge silicon substrates with thin coatings or nanostructures [2](3].
The third-generation solar cell is a viable alternative to traditional solar cell technologies. Its primary objective is to
develop high-efficiency devices at a lower cost compared to the expensive 1-generation solar cells and the less effective
2-generation solar cells. F igure 1 given below illustrates the working concept of PV solar cells.

Elcctrode
Refllect-proal film AN

Netypesemionducior |
I Elestic

i
Poiype wemicomfuctor Vi

folar cell

Figure 1, PV solar cell operational concept [4]

towards sustainability in the global energy sector, the pursuit of solar cells that are both
f paramount importance, Solar cells combining n-type zinc oxide nanorods with p-type
silicon have made great strides in recent years. This approuch offers a cost-effective solution by employing inexpensive
silicon wafers as substrates, hence reducing manufacturing costs [5]{6). Hence the present study contributes to this
necessity by digging into the complex world of third-generation solar cells and concentrating especially on the influence
of P-type silicon integration. The purpose of the study is to discover new horizons in solar technology by doing thorough
process analysis and conducting rigorous performance assessments. This would pave the way for renewable energy
sources that are more dependable and efficient.

The next parts of the study are arranged as follows; Scction 2 provides the recent findings from studies aimed at
improving the efficiency and reliubility of solar cells. Section 3 addressed the research gaps based on conducted literature
review. Section 4 explains the material and proceduses utilized in the proposed study. The findings of the experiments

In light of the ongoing shift
efficient and stable has become 0

Cite as: S.K. Srivastava, J. Singh, East Eur. J. Phys. 2, 437 (2024), hips /idu1.0ny/ 10.26563(2312-4334-2024-2-57
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Metal-Free Direct Transformation of Aryl Boronic Acid to

Primary Amines

Puneet Kumar,” Saumya Verma,® Komal Rathi," Dinesh Chandra,® Ved Prakash Verma,*®!

and Jawahar L. Jat*

In this work, we report a transition-metal free approach for the
construction of primary aromatic amines from aryl boronic acids
and esters with N-Boc-O-tosylhydroxylamine as an amine
surrogate. Bench stable TsONHBoc is easy to use and it
produces a non-interfering water-soluble by-product. The
protocol is operative for both electron-rich and electron-

Introduction

Primary arylamines have acquired a valuable position as key
components in numerous natural products, pharmaceuticals,
agrochemicals, polymers, and dyes."! Due to the great relevance
of these compounds to the medicinal field, their preparation
has attracted much attention. A conventional synthetic method
includes the nitration of aromatic compounds and subsequent
metal-catalyzed reduction or catalytic hydrogenation.? Alter-
natively, transition-metal-catalyzed coupling of aryl halides and
amines has been extensively used in many synthetic organic
transformations.” In the context to eliminate strong bases and
expensive palladium catalysts, further explorations have been
done towards copper-based oxidative amination of arylboronic
acids. This method is useful because of the accessibility of
several functionalized and stable boronic acids, but provides
access to N-substituted aromatic amines only."" (Scheme 1A).
Synthesis of primary aromatic amines was a challenging task till
the report of Fu and co-workers, based on copper(l) oxide
mediated amination of arylboronic acids and derivatives using
aqueous ammonia as amine surrogate (Scheme 1B).” In view of
metal-free amination, Kurti, and the group described the first
metal-free access of primary arylamines from boronic acid and
0-(2/4-dinitrophenyl)-hydroxylamine (DPH) as nitrogen source
{Scheme 1C).“ Only a few reports were observed for boronic
acids to access primary amines with different aminating agents
such as hydroxylamine-O-sulphonic acid (HSO,ONH,),%"
MeONH,.HCI" aminoazanium of DABCO (H,N-DABCO)®! and
others"®. Indeed, these protocols provide influential access to
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deficient aryl boronic acids under acidic conditions, where the
former arenes affords a better yield of the desired product.
Even, sterically hindered and halogenated substrates are easily
amenable under this reaction condition. The current protocol
can be scaled up to produce gram-scale primary aromatic
amines.

A (X=Br, |, etc)
(i) [Pd, Cu, Ni], base
(Buchwald-Hartwig or Ullmann E

3 _N. coupling) R
Q"+ e — o

(X=-B(OR),)
Chan-Lam coupling

B Transition-metal catalyzed

I [Cu], NH3(aq.) 1
Q/B(OH)Z UNHZ
[ C_Transition-metal free '

(Hydroxylamine derivatives as NH,-surrogates)

Me-ONHz.HCI
n-BuLi (3 equiv.) 0 Ry
THF, -78°C-60°C PLE,

H,N-0-S03H
NaOH(aq.): MeCN (1:1)

J. Am. Chem. Soc. 20122 Ph™ "O" R, J, Org. Chem. 2015%
0. K2CO3 (2 equiv.)
| =X NH, dioxane, 130°C PhI(OCOCF3),-NBS
» Org. Lett, 20125¢ MeONH, HCI
O2N NO, aq. NaOH

Toluene, 50°C-100°C Org. Blo. Chem, 2015%'

J. Am. Chem. Soc. 2012

This Work
o, .0

TS
Me NHBoc

Trifluoroacetic acid
1,2-Dichloroethane

B(OH),

o o

Scheme 1. Preparation of primary arylamines from aryl halides and arylbor-
onic acid.

desired primary amines, however, used "NH, reagents (for
example DPH) recuires 0°C for storage and liberates toxic,
explosive, and interfering by-product (2,4-dinitrophenal), Sim-
ilatly, hydroxylamine-O-sulphonic acid and methoxyamine
hydrochloride are hygroscopic and required an excess amount
of strong bases (NaOH and n-Buli) while O benzaylhydiosyi-
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Genome-Wide Analysis of Late
Embryogenesis Abundant Protein
Gene Family in Vigna Species and
Expression of VrILEA Encoding Genes
in Vigna glabrescens Reveal Its Role
in Heat Tolerance

Chandra Mohan Singh'*, Mukul Kumar', Aditya Pratap?*, Anupam Tripathi’,
Smita Singh', Anuj Mishra’, Hitesh Kumar', Ramkrishnan M. Nair® and
Narendra Pratap Singh?

" Department of Genetics and Plant Breedi 19, Banda University of Agriculture and Technology, Banda, India, ? ICAR-Indian
Institute of Pulses Research, Kanpur, India, > World Vegetable Center South Asia, Hyderalad, India

Late embryogenesis abundant (LEA) proteins are identified in many crops for their
response and role in adaptation to various abiotic stresses, such as drought, salinity,
and temperature. The LEA genes have been studied systematically in several crops but
not in Vigna crops. In this study, we reported the first comprehensive analysis of the LEA
gene family in three legume species, namely, mung bean (Vigna radiata), adzuki bean
(Vigna angularis), and cowpea (Vigna unguiculata), and the cross-species expression of
VILEA genes in a wild tetraploid species, Wgna glabrescens. A total of 201 LEA genes
from three Vigna crops were identified harboring the LEA conserved motif, Among these
55, 64, and 82 LEA genes were identified in mung bean, adzuki bean, and cowpea
genomes, respectively. These LEA genes were grouped into eight different classes. Our
analysis revealed that the cowpea genome comprised all eight classes of LEA genes,
whereas the LEA-6 class was absent in the mung bean genome. Similarly, LEA-5 and
LEA-6 were absent in the adzuki bean genome. The analysis of LEA genes provides an
insight into their structural and functional diversity in the Vigna genome. The genes, such
as VILEA-2, VILEA-40, VILEA-47, and VILEA-65, were significantly upregulated in the
heat-tolerant genotype under stress conditions indicating the basis of heat tolerance.
The successful amplification and expression of VLEA genes in V. glabrescens indicater
the utility of the developed markers in mung bean improvement. The results of this study
increase our understanding of LEA genes and provide robust candidate genes for futire
functional investigations and a basis for improving heat stress tolerance in Vigna crogs.

Keywords: abiotic stress, candidote genes, expression anslysls, heat stress, mung bean, wild Vigna, LEA genes
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An Evaluation of Phytochemistry of Tinospora cordifolia (Willd.)

Balbir Kumar Pandey and Pushyamitra Mishra
Department of Chemistry
L.B.S. (P.G.) College, Gonda (U.P.) India

Abstract

The present communication describes the phytochemistry of Tinospora cordifolia (Willd.)
a multipurpose medicinal plant with reference to major and sub-groups of natural products present
in the different parts of the plant and their biological activities, name of market products from this
plant and their biological role and types of research work done on Tinospora cordifolia i.e.
biochemical research. The botanical description the plant and its parts have also been described.

Keywords :7inospora cordifolia; -Giloi, Phytochemistry; Natural Products; Biological
role.

Introduction

The words medicinal herbs often lead to the thought of some miraculous and supernatural
cures. Our ancient literature has references not only to plants reputed to cure difficult and

incurable diseases, but also of plants related with many magical properties. For example, we read

of certain seeds 'treated' with oracles (Mantras) and thrown on somebody to entice him, certain

roots chewed to increase longevity of life, or a few drops of juice of a plant put in the mouth of
the dead to bring him back to life.’
In olden days, a medicine prescribed by hermit (ﬁzgzr) earned more favour and

than the one based on some test and experience. It is
: aﬂémmml attitudes of those times.”
: s times changed, and man started v
' .iist beliefs seemed unsound a
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