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1. !"#$% &'(')%*$+

1.1. ,-*./$'*0(1*'% *02*03%*$%

!"#$%&' 1. ("')&#*&)'+ 2015,,015

!"#$%&'%$#( 2015))015 *$+,-(.-(/+-( ,01 %,-%-(*$(20+--%3 ,245#(-(06-%3 7(062(-"/+&#%3
$(.21.#" 8"9$%2:5 &"7-(0%2 (&"-5$%--:5 *$%;%#%0%2 %'<+-( ,(--:<" & /(&;%;%3 *+$+,(2(+<%7%
<+(-,$( -+ '%0++ 20!=8 (40!'";/& NRZ).

1.2. !"(0451 &6$7%*%*$+

!"#$%&'%$#( *$+,-(.-(/+-( ,01 "&*%06.%2(-"1 2 (**($(;4$+ &*+8"(06-%7% -(.-(/+-"1,
"<+>?+3 2 &2%+< &%&;(2+ '0%#", -(5%,1?"+&1 *%, 2%.,+3&;2"+< $(.0"/-:5 &;(;"/+&#"5 "0"
,"-(<"/+&#"5 *%;+-8"(0%2.

1.3. 8%9*$3%4.$% -4(':$+

@AB).431230.448CD

CD <%E-% .(#(.(;6 2 4&;(-%20+--%< *%$1,#+ "0" *%04/";6 F0+#;$%--4> 2+$&"> *% .(*$%&4 -(
support@npofizika.ru
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2. !&$40*$% 60"'5;

!"#$%&' 2. -.)$'.$)%+/ #012+ 2"')&#*&)'" 2015,,015

("')&#*&)'+ 2015,,015 #&#.&". "3:

1. G$"&;(00( *+$+,(;/"#( 8"9$%2:5 &"7-(0%2 -( "-;+7$(06-:+ ;$(-&9%$<(;%$:;

2. G$"&;(00( *$"+<-"#( &"7-(0%2 & "-;+7$(06-:5 ;$(-&9%$<(;%$%2;

3. H-;+7$(06-:5 ;$(-&9%$<(;%$%2;

4. I$%/"5 *(&&"2-:5 #%<*%-+-;%2.

J01 *%2:K+-"1 -(,+E-%&;" $('%;: *$" *+$+,(/+ -".#%/(&;%;-%7% &"7-(0( "&*%06.4>;&1 &5+<(
%'-%20+-"1 (2#0>/(+;&1 &"7-(0%< RLE) " &5+<( #%-;$%01 4$%2-1 &"7-(0( (2#0>/(+;&1 &"7-(0%<
ISO_CLE). L5+<( %'-%20+-"1 4$%2-1 &"7-(0( %'+&*+/"2(+; *+$+,(/4 "-9%$<(8"" % &%&;%1-""
&"7-(0( -+ $+E+, /+< $(. 2 12,5 <#&. L5+<( #%-;$%01 &"7-(0( 4&;(-(20"2(+; "-%06" -( 2:5%,+
<"#$%&'%$#", +&0" "-9%$<(8"1 % &%&;%1-"" &"7-(0( -+ %'-%2010(&6 2 ;+/+-"+ 25 <#&. L5+<:
%'-%20+-"1 " #%-;$%01 4$%2-1 &"7-(0%2 $('%;(>; %; 2&;$%+--%7% 7+-+$(;%$( " <%74; ':;6
2:#0>/+-: 2 &04/(+ $('%;: & 2:&%#%/(&;%;-:<" &"7-(0(<" ,01 &-"E+-"1 ;%#( *%;$+'0+-"1
<"#$%&'%$#" 2 %'%"5 ,%<+-(5 *";(-"1.

I$" RLE=0 -( ".%0"$%2(--4> &;%$%-4 "-9%$<(8"1 *+$+,(+;&1 ;%06#% *$" ".<+-+-"15 &"7-(0( -(
25%,+. I$" RLE=1 -( ".%0"$%2(--4> &;%$%-4 "-9%$<(8"1 % &%&;%1-"" 25%,%2 *+$+,(+;&1 #(E,:+
12.5 <#&, F;%; $+E"< 1201+;&1 %*;"<(06-:< 2 &04/(+ .(?";: %; "<*406&-%7% 2%.,+3&;2"1 LM "0"
CNO. !"#$%&'%$#( -+ 2%&*$""</"2( # 4$%2-> 2%.,+3&;2"1 CNO 40 !F), %,-(#% *$" 60 !F) <%E+;
-('0>,(;6&1 "%-".(8"%--:3 %;#0"#, *$"2%,1?"3 # "-2+$&"" 2:5%,-%7% &"7-(0(. ) &04/(+, +&0"
RLE=1, "-9%$<(8"1 -( 2:5%,+ '4,+; 2%&&;(-%20+-( ,% #%$$+#;-%7% &%&;%1-"1.

I$" ISO_CLE=0 *$"+<-"# ;$(-&0"$4+; -( 2:5%,: ;4 "-9%$<(8">, #%;%$4> %- *$"-10 %;
*+$+,(;/"#( '+. ".<+-+-"3. I$" ISO_CLE=1 *$"+<-"# ;$(-&0"$4+; "-9%$<(8"> %; *+$+,(;/"#(
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-( 2:5%,, -% +&0" %- -+ %'-($4E"; ".<+-+-"1 &"7-(0( 2 ;+/+-"+ 25 2'# , ;% &'$%&"; &"7-(0 -(
2:5%,(5 2 -%06. D*$(20+-"+ ,(--:< &"7-(0%< 2:'"$(+;&1 2 .(2"&"<%&;" %; 4&0%2"3 *$"<+-+-"1.

!"#$%&' 3. 4#5"66&7)+22+ )+*&.8 2"')&#*&)'" 2015,,015 9)" RLE=0, ISO_CLE=1 (#"%0)&%"3+5"/
:89&6%1%+ 9& ;)&%.$ #"7%+6&: DI1, DI2, 9&<.&2$ %+ #9+=1 DO0, DO1 %+*6>=+1.#/ %1&9)1=161%%&#.?
9& :)121%" 91)1'6>@1%"/)

B( $"&4-#+ 3 *$"2+,+-( ,"(7$(<<( &"7-(0%2 <"#$%&'%$#" 2015))015 *$" $('%;+ &5+<: #%-;$%01
4$%2-1 0"-"3 ,(--:5 (ISO_CLE=1), *$" F;%< &5+<( %'-%20+-"1 4$%2-1 0"-"3 ,(--:5 %;#0>/+-(
(RLE=0). ) F;%< &04/(+, 2:5%,-:+ &"7-(0: *%&0+ 4&;(-%2#" 2 Ç1È &'$(&:2(>;&1 2 Ç0È ".-.(
%;&4;&;2"1 2-4;$+--+7% &"7-(0( *%,;2+$E,+-"1 4$%2-1 +,"-"8:.
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3. !4*':*;% &0607%56;

3.1. <0"'3$= >$0&02'*

B(*$1E+-"+ *";(-"1 *+$+,(;/"#( U LL1 = 4,5) - 5,5); *$"+<-"#( U LL2 = 3,0 - 5,5). C(#"< %'$(.%<,
<"#$%&'%$#( ,%*%0-";+06-% 2:*%0-1+; 94-#8"> *$+%'$(.%2(;+01 4$%2-+3. C+<*+$(;4$-:3
,"(*(.%- [-60;+125]¡L. I%,$%'-++ % $+E"<(5 $('%;: 4;%/-13;+ "-9%$<(8"> 2 ;+5-"/+&#"5
4&0%2"15.

3.2. ?(%.56$3%4.$% &0607%56;

A+*6"5+ 1. B61'.)"@1#'"1 9+)+21.)8 2"')&#*&)&'

@0$7%*':0*$% &0607%560,%>$*$/0 $27%6%*$+, 6%)$7
$27%6%*$+

A-.:%**'%
'"'2*03%*$
% &0607%560

@'670 &0607%560 8%7&%605-60
'.6-)0B#%=

46%>;, ¡C
*%

7%*%%
*% "'(%%

):5%,-%3 ;%# 2:&%#%7% 4$%2-1 -( 2:5%,(5 DO, <@, *$"
ULL2 = 4,5 ); U O= 4,1 )

IOH - -0,8

25±10; <"-4&
(60±3); 125±5

):5%,-%3 ;%# -".#%7% 4$%2-1 -( 2:5%,(5 DO, <@, *$"
ULL2 = 4,5 ); U O = 4,1 )

IOL 2,0 -

C%# 4;+/#" 2:&%#%7% 4$%2-1 -( 25%,(5 DI, RLE, ISO_CLE,
<#@, *$" U CC1= ULL2= 5,0); U I= 2,5)

I ILH - 15

C%# 4;+/#" -".#%7% 4$%2-1 -( 25%,(5 DI, RLE, ISO_CLE,
<#@, *$" U CC1= ULL2= 5,5); U I= 0)

I ILL - 15

C%# *%;$+'0+-"1, <@, *$" U CC1= 5,0 ) ICC1
2 Ð 150

C%# *%;$+'0+-"1, <@, *$" U LL2= 5,0 ) ICC2
2 Ð 30

)$+<1 .(,+$E#" *$%5%E,+-"1 &"7-(0(, -&, *$" U CC1= 5,0),
ULL2= 5,0)

tD - 80

O(&;%;( <+(-,$( -( "-9%$<(8"%--:5 25%,(5, !=8
*$" U CC1= 4,5; 5,0; 5,5 ) U CC2= 4,5; 5,0; 5,5 )

f I

20 Ð

O(&;%;( <+(-,$( -( "-9%$<(8"%--:5 25%,(5, !=8
*$" U CC1 = 4,5; 5,0; 5,5 ); U CC2= 3,0; 3,3; 3,6 )

15 -

C)"21@+%"/:

1. I($(<+;$: ;%#( *%;$+'0+-"1 *$"2+,+-: ,01 2:5%,%2 <"#$%&'%$#", -(7$4E+--:5 -( 1!P< "
16*M. !+(-,$ *%,(- -( %'( #(-(0(;

2. =$(9"#" .(2"&"<%&;" ;%#%2 *%;$+'0+-"1 I CC1, ICC2 %; /(&;%;: <+(-,$( f I *$"2+,+-: -(
$"&4-#(5 3 " 4;

3. C"*%2%+ 2$+<1 .(,+$E#" *$%5%E,+-"1 &"7-(0( %; 45 ,% 75 -&;

4. H&#(E+-"+ ,0";+06-%&;" "<*406&( ,% 10 -&;

5. H,+-;"/-%&;6 #(-(0%2 ,% 7 -&;

6. )$+<1 9$%-;(/&$+.( 2:5%,-%7% &"7-(0( ,% 7 -&.
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!"#$%&' 4. D)+;"' 3+:"#"2&#." .&'&: 9&.)1*61%"/ I CC1, ICC2 &. @+#.&.8 :0&=%&7& #"7%+6+ Fi 9)"
UÊCC1= UCC2= 5,0 ,.

!"#$%&' 5. D)+;"' 3+:"#"2&#." .&'&: 9&.)1*61%"/ I CC1, ICC2 &. @+#.&.8 :0&=%&7& #"7%+6+ Fi 9)"
UÊCC1= 4,0 ,, U CC2= 3,3 ,.
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A+*6"5+ 2. C)1=16?%& =&9$#."281 " 9)1=16?%81 <61'.)"@1#'"1 )1E"2 <'#96$+.+5"" 2"')&#*&)&'
2015,,015

@0$7%*':0*$% &0607%560 6%)$70, %>$*$/0
$27%6%*$+

A-.:%**'%
'"'2*03%*$

%
&0607%560

D6%>%(1*'
>'&-45$7;=

6%)$7

D6%>%(1*;=
6%)$7 1

*%
7%*%%

*% "'(%%
*%

7%*%%
*% "'(%%

B(*$1E+-"+ *";(-"1 *% "&;%/-"#4 *";(-"1 ÇVDDÈ, ) UCC1 4,5 5,5 4,0 6,5

B(*$1E+-"+ *";(-"1 *% "&;%/-"#4 *";(-"1
ÇISO_VDDÈ, )

ULL2 3,0 5,5 3,0 6,5

):5%,-%+ -(*$1E+-"+ 2:&%#%7% 4$%2-1, ) UOH UCC2 Ð 0,4 - - -

):5%,-%+ -(*$1E+-"+ -".#%7% 4$%2-1, ) UOL Q 0,4 Q Q

)5%,-%+ -(*$1E+-"+ 2:&%#%7% 4$%2-1, ) UIH UCC1/2 UCC1 + 0,5 Q Q

)5%,-%+ -(*$1E+-"+ -".#%7% 4$%2-1, ) UIL 0 0,4 Q Q

B(*$1E+-"+ ".%018"", #) UISO 2,5 Ð Q Q

D&;%3/"2%&;6 # *+$+5%,-%<4 *$%8+&&4 2,#)/<#& UCM 25 Ð Ð Ð

J0";+06-%&;6 %,"-%/-%7% "<*406&( -(
"-9%$<(8"%--:5 25%,(5 ,01 <"#$%&'%$#" 2015))015,
-&, *$" U CC1= 5,0 ), U LL2= 5,0 )

t IMP 20 Q Q Q

C)"21@+%"/:

1. ) *$+,+06-%< $+E"<+ 7($(-;"$4+;&1 -+ 2:5%, <"#$%&'%$%# ". &;$%1. ):*%0-+-"+ -%$< -(
F0+#;$"/+&#"+ *($(<+;$: 4#(.(--:+ 2 ;('0"8+ 1 2 *$+,+06-%< $+E"<+ -+ 7($(-;"$4+;&1.

2. I+$+5%,-:3 *$%8+&& *% -(*$1E+-"> U CM <+E,4 ".%0"$%2(--:<" ,%<+-(<" *";(-"1,
#%;%$:3 -+ 20"1+; -( *+$+,(2(+<%+ .-(/+-"+.

A+*6"5+ 3. A+*6"5+ "#."%%&#."

E9'> DI0 E9'> DI1 C'45'+*$% U CC1 C'45'+*$% U CC2 E;9'> DO0 E;9'> DO1

H H I%,(-% I%,(-% H H

L L I%,(-% I%,(-% L L

H L I%,(-% I%,(-% H L

L H I%,(-% I%,(-% L H

X X P;&4;&;24+; I%,(-% L2 L2

X X I%,(-% P;&4;&;24+; B+ %*$+,+0+-% 2 B+ %*$+,+0+-% 2

C)"21@+%"/:

1. ) ,(--%3 ;('0"8+ H, L &%%;2+;&24>; 0%7"/+&#%3 +,"-"8+ " -40>; R - '+.$(.0"/-%+ &%&;%1-"+,
H "0" L.

2. J(--:+ 2+$-4;&1 # (#;4(06-%<4 &%&;%1-"> &*4&;1 3<#& *%&0+ 2%&&;(-%20+-"1 *";(-"1
UCC1/UCC2.
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3.3. @02*03%*$% :;:'>': $ $9 '&$40*$%

!"#$%&' 6. -012+ %+3%+@1%"/ :8:&=&:

A+*6"5+ 4. 49"#+%"1 :8:&=&:

@'7%6
:;:'>0

!"'2*03%*$% 8$& :;:'>0 @02*03%*$% :;:'>0

1 NC - B+ .(,+3&;2%2(--:3 2:2%,, -+ *%,#0>/(;6

2 VDD I";(-"+ I%0%E";+06-%+ *";(-"+ (+5))

3 GND P'?"3 P'?"3 2:2%, (Ç.+<01È, 0 ))

4 RLE )5%,
)5%, $(.$+K+-"1 $('%;: &5+<: %'-%20+-"1 4$%2-1 0"-"3

,(--:5, (#;"2-:3 1

5 DI1 )5%, )5%, 0"-"" ,(--:5 1

6 DI0 )5%, )5%, 0"-"" ,(--:5 0

7-12 NC - B+ .(,+3&;2%2(--:3 2:2%,, -+ *%,#0>/(;6

13 ISO_DO0 ):5%, ):5%, 0"-"" ,(--:5 0

14 ISO_DO1 ):5%, ):5%, 0"-"" ,(--:5 1

15 ISO_CLE )5%,
)5%, $(.$+K+-"1 $('%;: &5+<: #%-;$%01 4$%2-1 0"-"3 ,(--:5,

(#;"2-:3 1

16 ISO_GND P'?"3 P'?"3 2:2%, (Ç.+<01È, 0 )) ".%0"$%2(--%3 &;%$%-:

17 ISO_VDD I";(-"+ I%0%E";+06-%+ *";(-"+ (+5)) ".%0"$%2(--%3 &;%$%-:

18 NC - B+ .(,+3&;2%2(--:3 2:2%,, -+ *%,#0>/(;6

I";(-"+ 7(062(-"/+&#" $(.21.(--%3 &;%$%-: <"#$%&'%$#" %'+&*+/"2(+; *%06.%2(;+06.
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