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ÊÐ(ÊÔ)1446ÓÄõõ
ÎÏÅÐÀÖÈÎÍÍÛÅ ÓÑÈËÈÒÅËÈ

ÊÐ(ÊÔ)1446ÓÄõõ - ñåðèÿ ÊÌÎÏ èíòåãðàëüíûõ îïåðàöèîííûõ óñèëèòåëåé (ÎÓ) ñ
ðàñøèðåííûì äèàïàçîíîì äîïóñòèìûõ âõîäíûõ (îò -U

ÑÑ
  äî +U

ÑÑ
 âêëþ÷èòåëüíî)  è

âûõîäíûõ íàïðÿæåíèé. Ñåðèÿ âêëþ÷àåò 9 ÎÓ: ÊÐ(ÊÔ)1446ÓÄ1/ÓÄ2/ÓÄ3/ÓÄ4/ÓÄ5/
ÓÄ11/ÓÄ12/ÓÄ13/ÓÄ14.

Óñèëèòåëè èìåþò øèðîêèé äèàïàçîí äîïóñòèìûõ íàïðÿæåíèé ïèòàíèÿ. Íàïðÿæå-
íèå ïèòàíèÿ ìîæåò áûòü ëèáî îäíîïîëÿðíûì (-U

ÑÑ
l0 èëè +U

ÑÑ
m0), ëèáî äâóïî-

ëÿðíûì (-U
ÑÑ

<0 è +U
ÑÑ

>0). Â ëþáîì ñëó÷àå íàïðÿæåíèå U
ÑÑ

 íà âûâîäå +U
ÑÑ

 îòíî-
ñèòåëüíî âûâîäà -U

ÑÑ
 ìîæåò èçìåíÿòñÿ â ïðåäåëàõ îò +2.5Â äî +7Â äëÿ óñèëèòå-

ëåé ÓÄ1 ¸  ÓÄ5 è îò +3,0Â äî +12,0Â äëÿ ÓÄ11 ¸  ÓÄ14.

Ñåðèÿ  ÊÐ1446ÓÄõõ ïðåäîñòàâëÿåò âîçìîæíîñòü âûáîðà ÎÓ ñ òðåáóåìûì òîêîì
ïîêîÿ íà îäèí óñèëèòåëü (10ìêÀ � ÓÄ2, 3, 12, 13; 100ìêÀ � ÓÄ4, 14;  0.8mÀ � ÓÄ1,
11; 2.4mÀ � ÓÄ5), êîòîðûé îáåñïå÷èò îïòèìàëüíîå äëÿ êîíêðåòíîãî ïðèëîæåíèÿ
ñî÷åòàíèå äèíàìè÷åñêèõ è íàãðóçî÷íûõ õàðàêòåðèñòèê ÎÓ ïðè ìèíèìàëüíîé ïî-
òðåáëÿåìîé ìîùíîñòè.

Âûñîêîå âõîäíîå ñîïðîòèâëåíèå (>1000ÌÎm) ïîçâîëÿåò ðàáîòàòü ÎÓ è ñ âûñî-
êîèìïåäàíñíûìè èñòî÷íèêàìè.

Â êîðïóñå (êðèñòàëëå) èíòåãðàëüíîé ñõåìû ðàçìåùàåòñÿ ëèáî ïî 2 îäèíàêîâûõ
ÎÓ (ÓÄ1, 11, 2, 12, 4, 14, 5), ëèáî ïî 4 ÎÓ (ÓÄ3, 13). ÎÓ â ìèêðîñõåìàõ ÓÄ2 è ÓÄ3,
à òàê æå ÓÄ12 è ÓÄ13 èäåíòè÷íû.

ÎÑÍÎÂÍÛÅ ÕÀÐÀÊÒÅÐÈÑÒÈÊÈ

ÑÒÐÓÊÒÓÐÍÀß ÑÕÅÌÀ ÎÓ

C Ðàñøèðåííûé äèàïàçîí âõîäíûõ è âû-

      õîäíûõ íàïðÿæåíèé (îò -U
ÑÑ

 äî +U
ÑÑ

)

C Øèðîêèé  äèàïàçîí íàïðÿæåíèé ïèòà-
íèÿ   (îò 2.5Â äî 7Â è îò 3,0Â äî 12,0Â)

C Øèðîêèé âûáîð òîêîâ ïîêîÿ ÎÓ

C  Âûñîêîå âõîäíîå ñîïðîòèâëåíèå
(>1000 ÌÎì)

C Âíóòðåííÿÿ ÷àñòîòíàÿ êîððåêöèÿ

C Êîíñòðóêöèÿ � 8- è 14-âûâîäíîé ïëà-
ñòìàññîâûé êîðïóñ DIP èëè SO

Âõîä 1

Âõîä 2

Âûõîä

+U
ÑÑ

-U
ÑÑ
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ÊÎÍÑÒÐÓÊÖÈß

Îïåðàöèîííûå óñèëèòåëè  èçãîòîâëåíû ïî ÊÌÎÏ òåõíîëîãèè è âûïóñêàåòñÿ
â 8- è 14-âûâîäíûõ ïëàñòìàñîîâûõ êîðïóñàõ: ÊÐ1446ÓÄõõ - òèïà DIP (2101.8-
1 è 201.14-2) è ÊÔ1446ÓÄõõ - òèïà SO (4303Þ.8-À è 4306.14-À). Ïî çàêàçó,
ïðè äîñòàòî÷íîì îáúåìå ïàðòèè, ÈÑ ìîæåò èçãîòàâëèâàòüñÿ â èíîì èñïîë-
íåíèè.

Ðàñïðåäåëåíèå âûâîäîâ

Êîðïóñ 4303Þ.8-À m m Êîðïóñ 4306.14-2
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ÎÏÈÑÀÍÈÅ ÂÛÂÎÄÎÂ

àñóïðîêäîâûÂ
ëîâìèÑ åèíàñèïÎ-îâûâ-8

îãîíä
-îâûâ-41

îãîíä

1 1 õûÂ
À

ÿëåòèëèñóäîõûÂ ÀÀÀÀÀ

2 2 õÂ-
À

ÿëåòèëèñóäîõâéèùþóðèòðåâíÈ ÀÀÀÀÀ

3 3 õÂ+
À

óäîõâéèùþóðèòðåâíèåÍ ÿëåòèëèñ ÀÀÀÀÀ

8 4 U+
ÑÑ

"òîÿèíàòèïäîâÂ +++++ ÿèíàòèïàêèí÷îòñè"
äîâûâéèùáîèëè

5 5 õÂ+
Á

óäîõâéèùþóðèòðåâíèåÍ ÿëåòèëèñ ÁÁÁÁÁ

6 6 õÂ-
Á

óäîõâéèùþóðèòðåâíÈ ÿëåòèëèñ ÁÁÁÁÁ

7 7 õûÂ
Á

ÿëåòèëèñóäîõûÂ ÁÁÁÁÁ

- 8 õûÂ
Â

ÿëåòèëèñóäîõûÂ ÂÂÂÂÂ

- 9 õÂ-
Â

óäîõâéèùþóðèòðåâíÈ ÿëåòèëèñ ÂÂÂÂÂ

- 01 õÂ+
Â

óäîõâéèùþóðèòðåâíèåÍ ÿëåòèëèñ ÂÂÂÂÂ

4 11 U-
ÑÑ

"òîÿèíàòèïäîâÂ ----- ÿèíàòèïàêèí÷îòñè"
äîâûâéèùáîèëè

- 21 õÂ+
Ã

óäîõâéèùþóðèòðåâíèåÍ ÿëåòèëèñ ÃÃÃÃÃ
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Ã

óäîõâéèùþóðèòðåâíÈ ÿëåòèëèñ ÃÃÃÃÃ

- 41 õûÂ
Ã
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ÀÔK

1ÄÓ6441
�ÔK

Á1ÄÓ1
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ÝËÅÊÒÐÈ×ÅÑÊÈÅ ÕÀÐÀÊÒÅÐÈÑÒÈÊÈ
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-
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À
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-
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Ïðîäîëæåíèå

U(
ÑÑ
=å V5,2 å 52+=T,%01 o )îáîñîîíåðîâîãîåíèëñå,C

ðòåìàðàÏ ÓÎïèÒ -ìèÑ
ëîâ
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èí àö
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*ÿèíåðåìçè
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ÿèíåëèñó

,5...1ÄÓ
41...11 A

LOV
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-
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àòîòñà×
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G
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C°07+...°01-

C°52+
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-

8,1
3,1
60,0
50,0
57,0
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0,5
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-

ñàïàÇ
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;11/1ÄÓ
;31/21/3/2ÄÓ

;41/4ÄÓ
5ÄÓ

MP ñóäàðÃ - -

06
07
07
54

-

îêåîííåäåâèðÏ
åèíåæÿðïàíóäîõâ

àìóø

;1ÄÓ
;3/2ÄÓ

;41...11/4ÄÓ
5ÄÓ

e
n

/Âí È öÃ R
S

,ìÎ001=
öÃê1=f -

56
052
041
54

-

òíåèöèôôýîK
ÿèíåëáàëñî
éîíçàôíèñ

éåùþÿëâàòñîñ

ÄÓ ;11/5/1

/21/4/3/2ÄÓ
41/31

RRMC Áä

C°52+
C°07+...°01-

C°52+
C°07+...°01-

06
-
06
-

47
07
07
66

-

òíåèöèôôýîK
õåìîïÿèíåëáàëñî

þèíàòèïîï

,5...1ÄÓ
41...11 RRSP Áä C°52+

C°07+...°01- - 07
06 -

-îñåîíäîõÂ
åèíåëâèòîðï

,5...1ÄÓ
41...11 R

I
ìÎÌ - 0001 - -

-üëàìèñêàÌ
èðïàäîõûâêîòéûí

ìîêòîðîê
èèíàêûìàç

/**5/**1ÄÓ
;***11
/3/2ÄÓ

;***31/***21
***41/4ÄÓ

I
TUO

Àì
äîõûÂ
òóíêìàç

U-àí
ÑÑ

U+/
ÑÑ

001/001

1/1

01/01

-*

-**
-***

:èêçóðãàíåûâîïèÒ
R

L
R-11/5/1ÄÓ:ÿëä

L
R-31/21/3/2ÄÓ;ê01=

L
R-41/4ÄÓ;ìÎÌ0,1=

L
.ê001=

Ñ
L

Ñ-ÄÓõåñâÿëä
L

Ôï001=
.ñ1üòàøûâåðïîíæëîäåíÿèíàêûìàçîãîêòîðîêÿìåðÂ

åíÿèíàêûìàçîãîêòîðîêÿìåðâ11ÄÓÿëÄ.Â01ÿèíàòèïÿèíåæÿðïàíÿëÄ
.ñ1üòàøûâåðïîíæëîä
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ÏÐÅÄÅËÜÍÛÅ ÏÀÐÀÌÅÒÐÛ

ðòåìàðàÏ
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-èí

àö

-ìèÑ
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ñ t
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èêçóðãàí Ôï C

l

,5...1ÄÓ
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-üëèâàðïèèêèòñèðåòêàðàõ)éåòñîìèñèâàçèöèëáàòåäèââ(åûííàâ
-àíçîãîíäîûáÿòîõèèíåøûâåðïèðÏ.ÑÈÿèíàâîðèíîèöêíóôüòñîí

åèíåäæåðâîïåîìèòàðáîåíîíæîìçîâàìèæåðîãîíüëåäåðïÿèíå÷
.ÑÈ

U-(ìûíðÿëîïîíäîîáèëüòûáòåæîìÿèíàòèïåèíåæÿðïàÍ
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l èëè0
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m U-(ìûíðÿëîïóâäîáèë,)0

cc
U+è0<
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-àíåà÷óëñìîáþëÂ.)0>

U+åäîâûâàíåèíåæÿðï
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U-àäîâûâîíüëåòèñîíòî
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âüòûáîíæëîä
Uÿëäõûííàäàç
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.õàëåäåðï
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 ÒÈÏÎÂÛÅ ÇÀÂÈÑÈÌÎÑÒÈ

ÓÄ1

ÓÄ2, 3

Çàâèñèìîñòü òîêà ïîêîÿ
îäíîãî ÎÓ

îò íàïðÿæåíèÿ ïèòàíèÿ

1
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-2
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-5
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-4
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-3

0 765432
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, À
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ÓÄ4

U   ,

Â
ññ

ÓÄ11
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10

0,001
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0 12   1086           4
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Â
ññ
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êîýôôèöèåíòà îñëàáëåíèÿ
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îò òåìïåðàòóðû

-20-40 100806040200
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-20-40 100806040200
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î
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ÓÄ1, 5, 11
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I , Àññ

Çàâèñèìîñòü
òîêà ïîêîÿ îäíîãî ÎÓ

îò òåìïåðàòóðû

0

10
-2

10
-6

10
-5

10
-4

10
-3

-20 80604020

Ò, Ñ
î

ÓÄ5

ÓÄ2, 3, 12, 13

ÓÄ4, 14

ÓÄ1, 11

A , Â/ìÂVOL

U =5 Â

R =10 êÎì 

ÈÏ

H äëÿ ÓÄ1, 5, 11

R =100 êÎì 

R =1,0 ÌÎì 

H

H

äëÿ ÓÄ4,14

äëÿ ÓÄ2, 3, 12, 13

Çàâèñèìîñòü
êîýôôèöèåíòà óñèëåíèÿ

îò òåìïåðàòóðû

-20

10
3

10
1

10
2

-40 100806040200

Ò, Ñ
Î



® Îïåðàöèîííûå óñèëèòåëè

8

e , ìêÂ/Ãön

Ïðèâåäåííîå êî âõîäó
íàïðÿæåíèå øóìà

êàê ôóíêöèÿ ÷àñòîòû

F, êÃöÓÄ5

1000,01 0,1 1,0 10

0,5

0

2,5

2,0

1,5

1,0

ÓÄ1

ÓÄ4, 11, 12, 13, 14

ÓÄ2, 3

U ,

Â

ÈÏ

ÓÄ11

Çàâèñèìîñòü
ìàêñèìàëüíîãî òîêà âûõîäà

îò íàïðÿæåíèÿ ïèòàíèÿ

10
-2

10
-1

95 6

1

10
1

7 8 1210 1143

I , ìÀOUT

ÓÄ12, 13

ÓÄ14

Çàâèñèìîñòü
ìàêñèìàëüíîãî âûõîäíîãî ðàçìàõà

íàïðÿæåíèÿ
îò ñîïðîòèâëåíèÿ íàãðóçêè

ÓÄ1, 5

ÓÄ2, 3

∆U , ÂOUT

3,0

2,5

5,0

4,5

4,0

3,5

10
4

10 10
2

10
3

10
6

10
5

R ,

Îì

L

ÓÄ4

U, B

Èìïóëüñíûé îòêëèê
ÎÓ ÓÄ1, 5, 11

â ðåæèìå
ïîâòîðèòåëÿ íàïðÿæåíèé

t,

ìêñ

-1,0

-1,5

1,5

0,5

0

-0,5

1,0

10 5432

R =10ê

C =100ïÔ

H

H

U = 2,5 Â

Ò=25Ñ

ÈÏ ±
Î

Âõîä

Âõîä

ÓÄ5

ÓÄ1, 11

ÓÄ5

ÓÄ1

U, B

Èìïóëüñíûé îòêëèê
ÎÓ ÓÄ4, 14
â ðåæèìå

ïîâòîðèòåëÿ íàïðÿæåíèé

t,

ìêñ

-1,0

-1,5

1,5

0,5

0

-0,5

1,0

20 12864 10

R =100ê

C =100ïÔ

H

H

U = 2,5 Â

Ò=25Ñ

ÈÏ ±
Î

U, B

Èìïóëüñíûé îòêëèê
ÎÓ ÓÄ2, 3, 12, 13

â ðåæèìå
ïîâòîðèòåëÿ íàïðÿæåíèé

t,

ìêñ

-1,0

-1,5

1,5

0,5

0

-0,5

1,0

500 200100 150

R =1,0Ì

C =100ïÔ

H

H

U = 2,5 Â

Ò=25Ñ

ÈÏ ±
Î

 ÒÈÏÎÂÛÅ ÇÀÂÈÑÈÌÎÑÒÈ
Ïðîäîëæåíèå



® ÊÐ(ÊÔ)1446ÓÄõõ

9

ÏÐÈÌÅÐÛ ÏÐÈÌÅÍÅÍÈß ÎÓ
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103460, ÌÎÑÊÂÀ, Çåëåíîãðàä, ÎÀÎ ÀÍÃÑÒÐÅÌ
ò. (095) 531-49-06, ò/ô. 532-96-21   �   E-mail: market@angstrem.ru   �   http://www.angstrem.ru

ÎÁËÀÑÒÈ ÏÐÈÌÅÍÅÍÈß

ÎÓ ïðåäíàçíà÷åíû äëÿ ïîñòðîåíèÿ ìàëîãàáàðèòíûõ áëîêîâ ðàçëè÷íûõ óñòðîéñòâ
â êà÷åñòâå óñèëèòåëåé ïîñòîÿííîãî è ïåðåìåííîãî òîêà, èìïóëüñíûõ ñèãíàëîâ,
ãåíåðàòîðîâ, êîìïàðàòîðîâ  è ò.ï. ÎÓ ìîãóò ïðèìåíÿòñÿ ïðè ïîñòðîåíèè ñëåäóþ-
ùèõ âèäîâ óñòðîéñòâ: èñòî÷íèêîâ ïèòàíèÿ, íèçêî÷àñòîòíûõ àêòèâíûõ ôèëüòðîâ,
óñèëèòåëåé ñ ìàëûìè âõîäíûìè òîêàìè, ñëóõîâûõ àïïàðàòîâ, ìèêðîôîííûõ óñè-
ëèòåëåé, ïèêîàìïåðìåòðîâ, èíòåãðàòîðîâ, àíàëîãî-öèôðîâûõ óñòðîéñòâ àâòîìà-
òèêè ...
Ìèêðîñõåìà ïðåäíàçíà÷åíà äëÿ àâòîìàòèçèðîâàííîé ñáîðêè àïïàðàòóðû è ñîîò-
âåòñòâóåò òðåáîâàíèÿì ÃÎÑÒ 20.39.405:

� ãðóïïà IX, èñïîëíåíèå 2  äëÿ êîðïóñîâ 2101.8-1 è 201.14-2,
� ãðóïïà XVI, èñïîëíåíèå 3 äëÿ êîðïóñîâ 4303Þ.8-À è 4306.14-À ,

à òàêæå äëÿ ðó÷íîé ñáîðêè.

ÏÎÊÀÇÀÒÅËÈ ÓÑÒÎÉ×ÈÂÎÑÒÈ

Ìèêðîñõåìà óñòîé÷èâà ê ìåõàíè÷åñêèì è êëèìàòè÷åñêèì âîçäåéñòâèÿì ïî ÃÎÑÒ 18
725, â òîì ÷èñëå:

� ëèíåéíûì óñêîðåíèÿì 5 000ì/ñ2 (500g) ,
� ïîíèæåííîé ðàáî÷åé òåìïåðàòóðå ñðåäû -10°Ñ,
� ïîâûøåííîé ðàáî÷åé òåìïåðàòóðå ñðåäû +70°Ñ,
� ïîíèæåííîé ïðåäåëüíîé òåìïåðàòóðå ñðåäû -60°Ñ,
� ïîâûøåííîé ïðåäåëüíîé òåìïåðàòóðå ñðåäû +85°Ñ,
� èçìåíåíèÿì òåìïåðàòóðû ñðåäû îò -60 äî +85°Ñ.

ÏÎÊÀÇÀÒÅËÈ ÍÀÄÅÆÍÎÑÒÈ

Íàðàáîòêà ìèêðîñõåìû íà îòêàç:
� â ïîëíîì äèàïàçîíå óñëîâèé ïðèìåíåíèÿ - 50 000 ÷,
� â îáëåã÷åííîì ðåæèìå (íîðìàëüíûå êëèìàòè÷åñêèå óñëîâèÿ, äîïóñòèìîì îò-

êëîíåíèè çíà÷åíèÿ íàïðÿæåíèÿ ïèòàíèÿ îò íîìèíàëüíîãî å5%) - 60 000 ÷.

Èíòåíñèâíîñòü îòêàçîâ â òå÷åíèå íàðàáîòêè íå áîëåå 1õ10-6 1/÷.

Ãàììà ïðîöåíòíûé ñðîê ñîõðàíÿåìîñòè 10 ëåò.

ÃÀÐÀÍÒÈÈ ÈÇÃÎÒÎÂÈÒÅËß

Ãàðàíòèè ïðåäïðèÿòèÿ-èçãîòîâèòåëÿ - ïî ÃÎÑÒ 18 725.

Ãàðàíòèéíûé ñðîê õðàíåíèÿ 10 ëåò ñî äíÿ èçãîòîâëåíèÿ.

Ãàðàíòèéíàÿ íàðàáîòêà 50 000 ÷. â ïðåäåëàõ ãàðàíòèéíîãî ñðîêà õðàíåíèÿ.

Q

Ïðè çàêàçå è â êîíñòðóêòîðñêîé äîêóìåíòàöèè ÈÑ îáîçíà÷àåòñÿ:
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