
C o ntr a ct  N o:  

T hi s  d o c u m e nt  w a s  pr e p ar e d   i n  c o nj u n cti o n  wit h  w or k  a c c o m pli s h e d  u n d er  C o ntr a ct  N o. 
8 9 3 0 3 3 2 1 C E M 0 0 0 0 8 0    wit h t h e  U. S.  D e p art m e nt  of  E n er g y  ( D O E) Offi c e  o f  E n vir o n m e nt al 
M a n a g e m e nt  ( E M).  

 
Di s cl ai m er:  

T hi s  w or k  w a s  pr e p ar e d   u n d er   a n  a gr e e m e nt   wit h  a n d  f u n d e d b y  t h e U. S.  G o v er n m e nt.   N eit h er  t h e 
U. S.  G o v er n m e nt  or  it s e m pl o y e e s,   n or  a n y  of  it s  c o ntr a ct or s,  s u b c o ntr a ct or s  or  t h eir  e m pl o y e e s, 
m a k e s  a n y  e x pr e s s  or  i m pli e d: 

1 )  w arr a nt y  or  a s s u m e s  a n y  l e g al li a bilit y f or t h e a c c ur a c y,  c o m pl et e n e s s,   or  f or t h e u s e  or  
r e s ult s of  s u c h  u s e  of  a n y  i nf or m ati o n, pr o d u ct,  or  pr o c e s s  di s cl o s e d;   or    

2 )  r e pr e s e nt ati o n  t h at s u c h  u s e  or  r e s ult s  of  s u c h  u s e  w o ul d   n ot  i nfri n g e   pri v at el y o w n e d  ri g ht s; 
or    

3)   e n d or s e m e nt   or  r e c o m m e n d ati o n  of  a n y  s p e cifi c all y i d e ntifi e d  c o m m er ci al  pr o d u ct,  pr o c e s s, 
or  s er vi c e.    

A n y  vi e w s  a n d  o pi ni o n s   of  a ut h or s  e x pr e s s e d   i n t hi s w or k  d o  n ot  n e c e s s aril y  st at e  or  r efl e ct t h o s e 
of  t h e  U nit e d St at e s  G o v er n m e nt,  or  it s c o ntr a ct or s,  or  s u b c o ntr a ct or s.  
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A N D  S U R F A C E -B A R RI E R  DI O D E S

V.  S kl y a r c h u k 1 ,  P.  F o c h u k1 ,  A.  E.  B ol ot ni k o v2 a n d  R.  B.  J a m es 3

1 –   C h e r ni vtsi  N ati o n al  U ni v e rsit y,  2,  K ot zi u b y ns k o h o St r.,  C h e r ni vtsi,  U k r ai n e,  5 8 0 1 2
2  – B r o o k h a v e n  N ati o n al  L a b o r at o r y,  U pt o n,  N Y,  U S A,  1 1 9 7 3

3 - S a v a n n a h  Ri v e r  L a b o r at o r y,  Ai k e n,  S C,  U S A,  2 9 8 0 8

A B S T R A C T

C d 0. 9 6 M n 0. 0 4 Te 0. 9 6 S e 0. 0 4 ( C M T S) si n gl e c r yst als of p- t y p e  c o n d u cti vit y, g r o w n b y  t h e   B ri d g m a n   m et h o d i n a  3- z o n e f u r n a c e wit h a r at e  of 3 m m/ h o u r, w e r e st u di e d .
Diff e r e nti al T h e r m al A n al ysis ( D T A) f o r t his all o y w as p e rf o r m e d wit h h e ati n g/ c o oli n g r at es e q u al t o 5 K/ mi n wit h a n i nt e r m e di at e m elt d w ell ti m e of  3 0 mi n. Usi n g t h e
D T A m et h o d,  t h e t e m p e r at u r es of  t h e s oli d -li q ui d p h as e  t r a nsiti o n  of C d 0. 9 6 M n 0. 0 4 Te 0. 9 6 S e 0. 0 4 all o ys a n d t h e   m elti n g/s oli difi c ati o n r at es w e r e d et e r mi n e d . F r o m t h e
t e m p e r at u r e d e p e n d e n c e of t h e A u/ C M T S/ A u st r u ct u r e wit h t w o o h mi c  c o nt a cts, t h e r esisti vit y of t h e s e mi c o n d u ct o r   m at e ri al w as d et e r mi n e d, w hi c h is e q u al t o ρ ≈ρ ≈ 4 ×× 1 0 2

Ω -c m at T  = 2 9 3 K. T h e a cti v ati o n e n e r g y of t h e  d a r k  c o n d u cti vit y, f o u n d f r o m t h e  d e p e n d e n c e  of t h e r esisti vit y ρρ o n t e m p e r at u r e, is e q u al t o ∆∆ E ≈≈ 0. 2 4  e V. Usi n g o pti c al
m e as u r e m e nts  of  t h e  a bs o r pti o n c o effi ci e nt f r o m t h e e n e r g y of  p h ot o ns i n t h e  r e gi o n  of l a r g e αα , t h e  b a n d  g a p w a s f o u n d t o b e  e q u al E g =  1. 4 9 5 e V. Al/ C M T S/ A u di o d e
st r u ct u r es,  f a b ri c at e d  b y  v a c u u m  d e p ositi o n  of Al o n  t h e p- C M T S si n gl e c r yst al  s u rf a c e, w e r e als o i n v esti g at e d.   A q u a ntit ati v e  i nt e r p r et ati o n  of  t h e el e ct ri c al
c h a r a ct e risti cs of t h e  di o d es  h as b e e n d o n e wit hi n t h e f r a m e w o r k  of t h e  S a a h-N o ys -S h o c kl e y c a r ri e r g e n e r ati o n -r e c o m bi n ati o n   m o d el .

K e y  w o r ds:  C d 0. 9 6 M n 0. 0 4 Te 0. 9 6 S e 0. 0 4 ,  si n gl e  c r yst als,  o h mi c  c o nt a ct,  r e ctif yi n g  c o nt a ct,  g e n e r ati o n-r e c o m bi n ati o n  c u r r e nts.

Fi g .  5. E x p e ri m e nt al I- V c u r v e of t h e Al/ C M T S/ A u
di o d e . Fill e d s q u a r es - r e v e rs e bi as,  o p e n  s q u a r es –
f o r w a r d bi as . T h e s oli d li n e is t h e r es ult of c al c ul ati o ns.

C O N C L U SI O N S

C d 1- x M n x Te S e si n gl e  c r yst als  w e r e  g r o w n  b y t h e  B ri d g m a n   m et h o d.  A c c o r di n g t o t h e  D T A  d at a, t h e  m elti n g  of t h e  C d 0. 9 6 M n 0. 0 4 Te 0. 9 6 S e 0. 0 4 all o y  o c c u rs i n t h e 
t e m p e r at u r e i nt e r v al  of  1 3 6 3-1 3 7 8  K.  T his t e m p e r at u r e i nt e r v al is  cl os e t o t h at f o u n d f o r  p u r e  C d Te.  S u p e r h e ati n g  a b o v e t h e  c rit i c al t e m p e r at u r e  of 1 3 7 8  K  b y 
2 5  K  w as  a p pli e d t o  e ns u r e f ull  h o m o g e ni z ati o n  of t h e  m elt.  T h e  b a n d  g a p  of si n gl e  c r yst als  w as f o u n d t o  b e  E g =  1. 4 9 5  e V,  a n d t h e  r esisti vit y  of si n gl e  c r yst als 
w as ρ ≈ρ ≈ 4 ⋅⋅1 0 2 O h m -c m  at  T = 2 9 3  K.  T h e  Al/ C M T S/ A u st r u ct u r e  h a d  a  p r o n o u n c e d  di o d e  c h a r a ct e risti c  a n d  a  r e ctifi c ati o n f a ct o r  of  К ≈≈ 1 0 4 at  r o o m t e m p e r at u r e. 
T h e  b a r ri e r  h ei g ht, f o r m e d  d u ri n g t h e  v a c u u m  d e p ositi o n  of  Al  o n t h e  p -C d 1- x M n x Te S e s u rf a c e,  w as  at l e ast  0. 9  e V.  T h e  g e n e r ati o n -r e c o m bi n ati o n  c h a r g e 
t r a nsf e r  m e c h a nis m s e e ms t o  b e  d o mi n a nt i n t h e Al/ C M T S /A u  di o d es  wit hi n t h e  d e pl et e d  r e gi o n.  T h e I -V  c u r v es  of t h e  di o d es  w e r e  q u a ntit ati v el y  d es c ri b e d i n 
t e r ms  of t h e  g e n e r ati o n-r e c o m bi n ati o n  m o d el  of  S a a h -N o ys -S h o c kl e y.

Fi g .  1.   Opti c al a bs o r pti o n  of  a si n gl e c r yst al wit h a
t hi c k n ess of  d 3 ≈≈ 0. 0 5 m m i n t h e r e gi o n  of hi g h a bs o r pti o n
c o effi ci e nts at  3 0 0   K (fill e d ci r cl es) . T h e s oli d li n e  is t h e
e xt r a p ol ati o n  of t h e li n e a r s e cti o n t o t h e i nt e rs e cti o n wit h
t h e a bs ciss a a xis.

Fi g.  3 . I-V  c u r v e  of a n  A l/ C M T S/A u  di o d e  at  2 9 3  К.

Fi g . 4 . T h e d e p e n d e n c e of t h e diff e r e nti al
r esist a n c e vs . t h e v olt a g e  at f o r w a r d bi as f o r t h e
Al/ C M T S/ A u st r u ct u r e at T = 2 9 3   K.

Fi g . 6 . I- V c u r v e of  a Al/ C M T S/ A u di o d e at f o r w a r d bi as . Fill e d ci r cl es
- wit h o ut  t a ki n g i nt o a c c o u nt  t h e v olt a g e d r o p a c r o ss t h e s e ri es
r esist a n c e of t h e c r yst al, e m pt y ci r cl es - t a ki n g it  i nt o a c c o u nt . S oli d
st r ai g ht li n e - t h e o r eti c al d e p e n d e n c e I ~ e x p( e U / 2k T ). Т = 2 9 3 К .

Te m p e r at u r e  d e p e n d e n c es  of t h e  r esisti vit y f o r  A u /C M T S /A u  di o d es

C o m p a ris o n  of t h e  c al c ul at e d I -V  c u r v e  wit h t h e  e x p e ri m e nt f o r t h e  Al/ C M T S /A u  di o d e

T h e  b a n d  g a p  of  C M T S si n gl e  c r yst als

( 1) - G e n e r ati o n - r e c o m bi n ati o n r at e i n t h e d e pl et e d l a y e r
( 2), ( 3)  -  n1 a n d p 1 a r e n u m e ri c all y e q u al t o t h e  e q uili b ri u m
c o n c e nt r ati o ns of el e ct r o ns a n d h ol es, p r o vi d e d  t h at t h e F e r mi
l e v el c oi n ci d es wit h r e c o m bi n ati o n c e nt e r l e v el .
( 4), ( 5) -  n( x, U) a n d p( x, U) a r e t h e  c o n c e nt r ati o ns of f r e e c a r ri e rs
i n t h e  c o n d u cti o n  a n d v al e n c e b a n ds, r es p e cti v el y, n o a n d p o a r e
t h ei r e q uili b ri u m v al u es, ττ n o a n d ττ p o a r e eff e cti v e lif eti m es of
el e ct r o ns a n d h ol es, r es p e cti v el y, i n t h e d e pl et e d r e gi o n.
( 6) - G e n e r ati o n - r e c o m bi n ati o n c u r r e nt d e nsit y
( 7) - T h e p ot e nti al e n e r g y i n t h e d e pl et e d r e gi o n   W. T h e eff e cti v e
m ass es of el e ct r o ns a n d  h ol es a r e 0. 1 1 m a n d 0. 6 3 m o , r es p e cti v el y
( mo i s t h e m ass  of  a n el e ct r o n i n v a c u u m), c a r ri e r lif eti m es i n t h e
d e pl eti o n r e gi o n of t h e b a r ri e r :

ττ n o = ττ p o ≈≈ 0, 3 ×× 1 0 −− 9 s. 
T h e d e pt h of t h e d e e p l e v el is t a k e n e q u al t o E t≈≈ 0. 7 5 e V.

Fi g . 2 . D e p e n d e n c e of   E g o n t h e t hi c k n ess of C M T S c r yst als,
d et e r mi n e d f r o m t h e a bs o r pti o n s p e ct r a i n t h e r e gi o n  of  l a r g e
v al u es  of αα . T h e s oli d li n e a p p r o xi m at es t h e  d e p e n d e n c e Е g = 1, 4 9 5 −−
0, 0 0 3 7 l n d , c utti n g off  o n t h e a bs ciss a a xis at d = 1 μ m, t h e d esi r e d
v al u e Е g = 1. 4 9 5 e V.

I- V  c u r v e  of a n  A l/ CM T S /A u  di o d e

Fi g . 5 . T h e el e ct ri c al r esisti vit y of A u/ C M T S/ A u vs.
t e m p e r at u r e. ρ ≈ρ ≈ 4 ⋅⋅1 0 2 O h m × c m at T = 2 9 3 K.
A cti v ati o n e n e r g y is ∆∆ E ≈≈ 0. 2 4 e V.
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		0.413		4.00E-09		5.25E+06		-1		2.00E-09		3.87E-10																								0.413		4.00E-09

		0.476		7.00E-09		2.10E+06		-2		3.00E-09		1.36E-09																								0.476		7.00E-09

		0.512		1.00E-08		1.20E+06		-3		4.00E-09		2.80E-09																								0.512		1.00E-08

		0.546		1.60E-08		5.67E+05		-4		4.80E-09		5.53E-09																								0.546		1.60E-08

		0.582		2.50E-08		4.00E+05		-5		5.70E-09		1.14E-08																								0.582		2.50E-08

		0.615		4.00E-08		2.20E+05		-6		6.00E-09		2.20E-08																								0.615		4.00E-08

		0.652		7.00E-08		1.23E+05		-7		6.80E-09		4.61E-08																								0.652		7.00E-08

		0.674		1.00E-07		7.33E+04		-8		7.50E-09		7.15E-08																								0.674		1.00E-07

		0.703		1.60E-07		4.83E+04		-9		8.40E-09		1.28E-07																								0.702		1.60E-07

		0.73		2.50E-07		3.00E+04		-10		9.20E-09		2.19E-07																								0.729		2.50E-07

		0.758		4.00E-07		1.87E+04		-12		1.00E-08		3.84E-07																								0.757		4.00E-07

		0.789		7.00E-07		1.03E+04		-14		1.13E-08		7.13E-07																								0.787		7.00E-07

		0.811		1.00E-06		7.33E+03		-16		1.25E-08		1.11E-06																								0.808		1.00E-06

		0.838		1.60E-06		4.50E+03		-18		1.50E-08		1.90E-06																								0.832		1.60E-06

		0.869		2.50E-06		3.44E+03		-20		1.68E-08		3.53E-06																								0.86		2.50E-06

		0.906		4.00E-06		2.47E+03						7.40E-06																								0.892		4.00E-06

		0.953		7.00E-06		1.57E+03						1.90E-05																								0.929		7.00E-06

		0.99		1.00E-05		1.23E+03						3.97E-05																								0.955		1.00E-05

		1.042		1.60E-05		8.67E+02						1.12E-04																								0.986		1.60E-05

		1.116		2.50E-05		8.22E+02						4.94E-04																								1.029		3.10E-05

		1.207		4.00E-05		6.07E+02						3.05E-03																								1.067		5.40E-05

		1.361		7.00E-05		5.13E+02						0.066																								1.116		9.00E-05

		1.491		1.00E-04		4.33E+02						0.893																								1.141		1.20E-04

		1.764		1.60E-04		4.55E+02						209.85																								1.204		2.20E-04

		2.1		2.50E-04		3.73E+02						1.74E+05																								1.225		2.50E-04

		2.723		4.00E-04		4.15E+02						4.48E+10																								1.323		4.00E-04

		4.06		7.00E-04		4.46E+02						1.84E+22																								1.61		7.00E-04

		5.51		1.00E-03		453.333						7.23E+34																								2.01		1.00E-03





Лист2

		





Лист3

		






Диаграмма1

		-0.003		0.003		0.003		0.01

		-0.006		0.006		0.006		0.105

		-0.011		0.012		0.012		0.2

		-0.019		0.02		0.02		0.297

		-0.028		0.027		0.027		0.398

		-0.046		0.041		0.041		0.525

		-0.075		0.06		0.06		0.774

		-0.133		0.084		0.084		1.624

		-0.258		0.111		0.111		5.432

		-0.394		0.141		0.141

		-0.678		0.171		0.171

		-1.141		0.201		0.201

		-1.92		0.232		0.232

		-3.14		0.268		0.268

		-4.27		0.291		0.291

				0.315		0.315

				0.344		0.344

				0.375		0.375

				0.408		0.408

				0.433		0.433

				0.456		0.456

				0.488		0.488

				0.523		0.523

				0.564		0.564

				0.596		0.596

				0.651		0.651

				0.717		0.717

				0.791		0.791

				0.92		0.92

				1.073

				1.31

				1.75

				2.42



1

2

2

5

Voltage (V)

Current (A)

0.000000001

0.000000001

0.0000000105

0.000000006

0.0000000017

0.000000002

0.000000011

0.0000001489

0.000000003

0.000000004

0.0000000121

0.0000008224

0.000000006

0.000000007

0.0000000137

0.00000398

0.000000008

0.00000001

0.0000000152

0.00001885

0.000000011

0.000000016

0.000000019

0.00008964

0.000000018

0.000000025

0.0000000255

0.0004313

0.00000003

0.00000004

0.000000037

0.002108

0.00000006

0.00000007

0.0000000564

0.01

0.000000088

0.0000001

0.0000000901

0.000000135

0.00000016

0.0000001437

0.0000002

0.00000026

0.0000002294

0.0000003

0.0000004

0.000000372

0.00000047

0.0000007

0.0000006519

0.00000062

0.000001

0.000000933

0.0000016

0.000001356

0.0000025

0.000002131

0.000004

0.000003455

0.000007

0.00000578

0.00001

0.000008534

0.000016

0.00001221

0.000025

0.00002011

0.00004

0.0000347

0.00007

0.00006575

0.0001

0.0001083

0.00016

0.0002552

0.00025

0.0007139

0.0004

0.002262

0.0007

0.017

0.001

0.0016

0.0025

0.004



Лист1

		-4.41		4.41E-07				-3.00E-03		1.00E-09				3.00E-03		1.00E-09		1.05E-08				0.01		5.97E-09

		-4.21		4.27E-07				-6.00E-03		1.70E-09				6.00E-03		2.00E-09		1.10E-08				0.105		1.49E-07

		-4.01		4.14E-07				-0.011		3.00E-09				0.012		4.00E-09		1.21E-08				0.2		8.22E-07

		-3.81		4.01E-07				-0.019		6.00E-09				0.02		7.00E-09		1.37E-08				0.297		3.98E-06

		-3.61		3.87E-07				-0.028		8.00E-09				0.027		1.00E-08		1.52E-08				0.398		1.89E-05

		-3.41		3.72E-07				-0.046		1.10E-08				0.041		1.60E-08		1.90E-08				0.525		8.96E-05

		-3.21		3.58E-07				-0.075		1.80E-08				0.06		2.50E-08		2.55E-08				0.774		4.31E-04

		-3.01		3.43E-07				-0.133		3.00E-08				0.084		4.00E-08		3.70E-08				1.624		2.11E-03

		-2.81		3.27E-07				-0.258		6.00E-08				0.111		7.00E-08		5.64E-08				5.432		0.01

		-2.61		3.11E-07				-0.394		8.80E-08				0.141		1.00E-07		9.01E-08

		-2.41		2.95E-07				-0.678		1.35E-07				0.171		1.60E-07		1.44E-07

		-2.21		2.78E-07				-1.141		2.00E-07				0.201		2.60E-07		2.29E-07

		-2.01		2.60E-07				-1.92		3.00E-07				0.232		4.00E-07		3.72E-07

		-1.81		2.42E-07				-3.14		4.70E-07				0.268		7.00E-07		6.52E-07

		-1.61		2.23E-07				-4.27		6.20E-07				0.291		1.00E-06		9.33E-07

		-1.41		2.03E-07										0.315		1.60E-06		1.36E-06

		-1.21		1.82E-07										0.344		2.50E-06		2.13E-06

		-1.01		1.60E-07										0.375		4.00E-06		3.46E-06

		-0.81		1.36E-07										0.408		7.00E-06		5.78E-06

		-0.61		1.11E-07										0.433		1.00E-05		8.53E-06

		-0.41		8.31E-08										0.456		1.60E-05		1.22E-05

		-0.21		5.24E-08										0.488		2.50E-05		2.01E-05

		-0.01		5.17E-09										0.523		4.00E-05		3.47E-05

		0.19		6.94E-07										0.564		7.00E-05		6.58E-05

		0.398		1.89E-05										0.596		1.00E-04		1.08E-04

		0.819		5.09E-04										0.651		1.60E-04		2.55E-04

		7.279		0.014										0.717		2.50E-04		7.14E-04

														0.791		4.00E-04		2.26E-03

														0.92		7.00E-04		0.017

														1.073		1.00E-03		0.183

														1.31		1.60E-03		7.376

														1.75		2.50E-03		7.02E+03

														2.42		4.00E-03		2.41E+08





Лист2

		





Лист3

		






Диаграмма1

		3.401		3.846

		3.497		3.704

		3.663		3.571

		3.655		3.448

		3.472		3.333

		3.3		3.226

		3.215		3.125

		3.155		3.03



1

2

1000/T (K-1)

 (Ohmcm)

485.893

1585

612.648

1066

918.972

737.152

910

522.963

556.22

379.599

335.498

281.29

278.11

212.384

234.848

163.111



Лист1

		3.401		485.893						4		2.43E+03

		3.497		612.648						3.846		1.59E+03

		3.663		918.972						3.704		1.07E+03

		3.655		9.10E+02						3.571		737.152

		3.472		556.22						3.448		522.963

		3.3		335.498						3.333		379.599

		3.215		278.11						3.226		281.29

		3.155		234.848						3.125		212.384

										3.03		163.111

										2.941		127.23

										2.857		100.661

										2.778		80.683





Лист2

		





Лист3

		






Диаграмма1

		0.308		0.308		0.308

		0.413		0.413		0.413

		0.476		0.476		0.476

		0.512		0.512		0.512

		0.546		0.546		0.546

		0.582		0.582		0.582

		0.615		0.615		0.615

		0.652		0.652		0.652

		0.674		0.674		0.674

		0.703		0.702		0.703

		0.73		0.729		0.73

		0.758		0.757		0.758

		0.789		0.787		0.789

		0.811		0.808		0.811

		0.838		0.832		0.838

		0.869		0.86		0.869

		0.906		0.892		0.906

		0.953		0.929		0.953

		0.99		0.955		0.99

		1.042		0.986		1.042

		1.116		1.029		1.116

		1.207		1.067		1.207

		1.361		1.116		1.361

		1.491		1.141		1.491

		1.764		1.204

		2.1		1.225

		2.723		1.323

		4.06		1.61

		5.51		2.01



1

2

3

Voltage (V)

Current (A)

0.000000002

0.000000002

0

0.000000004

0.000000004

0.0000000004

0.000000007

0.000000007

0.0000000014

0.00000001

0.00000001

0.0000000028

0.000000016

0.000000016

0.0000000055

0.000000025

0.000000025

0.0000000114

0.00000004

0.00000004

0.000000022

0.00000007

0.00000007

0.000000046

0.0000001

0.0000001

0.0000000715

0.00000016

0.00000016

0.0000001277

0.00000025

0.00000025

0.0000002191

0.0000004

0.0000004

0.0000003836

0.0000007

0.0000007

0.0000007131

0.000001

0.000001

0.000001107

0.0000016

0.0000016

0.0000019

0.0000025

0.0000025

0.000003532

0.000004

0.000004

0.000007403

0.000007

0.000007

0.00001895

0.00001

0.00001

0.00003972

0.000016

0.000016

0.0001124

0.000025

0.000031

0.0004937

0.00004

0.000054

0.003047

0.00007

0.00009

0.066

0.0001

0.00012

0.893

0.00016

0.00022

0.00025

0.00025

0.0004

0.0004

0.0007

0.0007

0.001

0.001



Лист1

		0.308		2.00E-09		1.54E+07		-0.5		1.50E-09		4.72E-11																								0.308		2.00E-09

		0.413		4.00E-09		5.25E+06		-1		2.00E-09		3.87E-10																								0.413		4.00E-09

		0.476		7.00E-09		2.10E+06		-2		3.00E-09		1.36E-09																								0.476		7.00E-09

		0.512		1.00E-08		1.20E+06		-3		4.00E-09		2.80E-09																								0.512		1.00E-08

		0.546		1.60E-08		5.67E+05		-4		4.80E-09		5.53E-09																								0.546		1.60E-08

		0.582		2.50E-08		4.00E+05		-5		5.70E-09		1.14E-08																								0.582		2.50E-08

		0.615		4.00E-08		2.20E+05		-6		6.00E-09		2.20E-08																								0.615		4.00E-08

		0.652		7.00E-08		1.23E+05		-7		6.80E-09		4.61E-08																								0.652		7.00E-08

		0.674		1.00E-07		7.33E+04		-8		7.50E-09		7.15E-08																								0.674		1.00E-07

		0.703		1.60E-07		4.83E+04		-9		8.40E-09		1.28E-07																								0.702		1.60E-07

		0.73		2.50E-07		3.00E+04		-10		9.20E-09		2.19E-07																								0.729		2.50E-07

		0.758		4.00E-07		1.87E+04		-12		1.00E-08		3.84E-07																								0.757		4.00E-07

		0.789		7.00E-07		1.03E+04		-14		1.13E-08		7.13E-07																								0.787		7.00E-07

		0.811		1.00E-06		7.33E+03		-16		1.25E-08		1.11E-06																								0.808		1.00E-06

		0.838		1.60E-06		4.50E+03		-18		1.50E-08		1.90E-06																								0.832		1.60E-06

		0.869		2.50E-06		3.44E+03		-20		1.68E-08		3.53E-06																								0.86		2.50E-06

		0.906		4.00E-06		2.47E+03						7.40E-06																								0.892		4.00E-06

		0.953		7.00E-06		1.57E+03						1.90E-05																								0.929		7.00E-06

		0.99		1.00E-05		1.23E+03						3.97E-05																								0.955		1.00E-05

		1.042		1.60E-05		8.67E+02						1.12E-04																								0.986		1.60E-05

		1.116		2.50E-05		8.22E+02						4.94E-04																								1.029		3.10E-05

		1.207		4.00E-05		6.07E+02						3.05E-03																								1.067		5.40E-05

		1.361		7.00E-05		5.13E+02						0.066																								1.116		9.00E-05

		1.491		1.00E-04		4.33E+02						0.893																								1.141		1.20E-04

		1.764		1.60E-04		4.55E+02						209.85																								1.204		2.20E-04

		2.1		2.50E-04		3.73E+02						1.74E+05																								1.225		2.50E-04

		2.723		4.00E-04		4.15E+02						4.48E+10																								1.323		4.00E-04

		4.06		7.00E-04		4.46E+02						1.84E+22																								1.61		7.00E-04

		5.51		1.00E-03		453.333						7.23E+34																								2.01		1.00E-03





Лист2

		





Лист3

		






Диаграмма1

		0.308		-0.5

		0.413		-1

		0.476		-2

		0.512		-3

		0.546		-4

		0.582		-5

		0.615		-6

		0.652		-7

		0.674		-8

		0.703		-9

		0.73		-10

		0.758		-12

		0.789		-14

		0.811		-16

		0.838		-18

		0.869		-20

		0.906

		0.953

		0.99

		1.042

		1.116

		1.207

		1.361

		1.491

		1.764

		2.1

		2.723

		4.06

		5.51



1

2

Voltage (V)

current (A)

0.000000002

0.0000000015

0.000000004

0.000000002

0.000000007

0.000000003

0.00000001

0.000000004

0.000000016

0.0000000048

0.000000025

0.0000000057

0.00000004

0.000000006

0.00000007

0.0000000068

0.0000001

0.0000000075

0.00000016

0.0000000084

0.00000025

0.0000000092

0.0000004

0.00000001

0.0000007

0.0000000113

0.000001

0.0000000125

0.0000016

0.000000015

0.0000025

0.0000000168

0.000004

0.000007

0.00001

0.000016

0.000025

0.00004

0.00007

0.0001

0.00016

0.00025

0.0004

0.0007

0.001



Лист1

		0.308		2.00E-09		1.54E+07		-0.5		1.50E-09		4.72E-11																								0.308		2.00E-09

		0.413		4.00E-09		5.25E+06		-1		2.00E-09		3.87E-10																								0.413		4.00E-09

		0.476		7.00E-09		2.10E+06		-2		3.00E-09		1.36E-09																								0.476		7.00E-09

		0.512		1.00E-08		1.20E+06		-3		4.00E-09		2.80E-09																								0.512		1.00E-08

		0.546		1.60E-08		5.67E+05		-4		4.80E-09		5.53E-09																								0.546		1.60E-08

		0.582		2.50E-08		4.00E+05		-5		5.70E-09		1.14E-08																								0.582		2.50E-08

		0.615		4.00E-08		2.20E+05		-6		6.00E-09		2.20E-08																								0.615		4.00E-08

		0.652		7.00E-08		1.23E+05		-7		6.80E-09		4.61E-08																								0.652		7.00E-08

		0.674		1.00E-07		7.33E+04		-8		7.50E-09		7.15E-08																								0.674		1.00E-07

		0.703		1.60E-07		4.83E+04		-9		8.40E-09		1.28E-07																								0.702		1.60E-07

		0.73		2.50E-07		3.00E+04		-10		9.20E-09		2.19E-07																								0.729		2.50E-07

		0.758		4.00E-07		1.87E+04		-12		1.00E-08		3.84E-07																								0.757		4.00E-07

		0.789		7.00E-07		1.03E+04		-14		1.13E-08		7.13E-07																								0.787		7.00E-07

		0.811		1.00E-06		7.33E+03		-16		1.25E-08		1.11E-06																								0.808		1.00E-06

		0.838		1.60E-06		4.50E+03		-18		1.50E-08		1.90E-06																								0.832		1.60E-06

		0.869		2.50E-06		3.44E+03		-20		1.68E-08		3.53E-06																								0.86		2.50E-06

		0.906		4.00E-06		2.47E+03						7.40E-06																								0.892		4.00E-06

		0.953		7.00E-06		1.57E+03						1.90E-05																								0.929		7.00E-06

		0.99		1.00E-05		1.23E+03						3.97E-05																								0.955		1.00E-05

		1.042		1.60E-05		8.67E+02						1.12E-04																								0.986		1.60E-05

		1.116		2.50E-05		8.22E+02						4.94E-04																								1.029		3.10E-05

		1.207		4.00E-05		6.07E+02						3.05E-03																								1.067		5.40E-05

		1.361		7.00E-05		5.13E+02						0.066																								1.116		9.00E-05

		1.491		1.00E-04		4.33E+02						0.893																								1.141		1.20E-04

		1.764		1.60E-04		4.55E+02						209.85																								1.204		2.20E-04

		2.1		2.50E-04		3.73E+02						1.74E+05																								1.225		2.50E-04

		2.723		4.00E-04		4.15E+02						4.48E+10																								1.323		4.00E-04

		4.06		7.00E-04		4.46E+02						1.84E+22																								1.61		7.00E-04

		5.51		1.00E-03		453.333						7.23E+34																								2.01		1.00E-03
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