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ÎÑÎÁÅÍÍÎÑÒÈ

ÑÒÐÓÊÒÓÐÍÀß ÑÕÅÌÀ ÈÑ

1446/An91 (ÀÄÁÊ.43113.527ÒÓ) ñåðèÿ ÊÌÎÏ èíòåãðàëüíûõ ñõåì, âêëþ÷àþùàÿ ñåìåéñòâî
àíàëîãî-öèôðîâûõ ïðåîáðàçîâàòåëåé (ÀÖÏ), ïåðâûì èç êîòîðûõ ÿâëÿåòñÿ
ÊÐ(ÊÔ)1446ÏÂ1 (An9201).

Àíàëîãî-öèôðîâîé ïðåîáðàçîâàòåëü ïðåäíàçíà÷åí äëÿ ïðåîáðàçîâàíèÿ àíàëîãîâîãî
íàïðÿæåíèÿ â öèôðîâîé äåñÿòèðàçðÿäíûé êîä. Ìàêñèìàëüíûå è ìèíèìàëüíûå óðîâíè
âõîäíîãî ñèãíàëà çàäàþòñÿ ñ ïîìîùüþ îïîðíûõ íàïðÿæåíèé.

ÊÐ(ÊÔ)1446ÏÂ1 - An9201
ÀÍÀËÎÃÎ-ÖÈÔÐÎÂÛÅ ÏÐÅÎÁÐÀÇÎÂÀÒÅËÈ

C          Ðàçðåøàþùàÿ ñïîñîáíîñòü      10 áèò

C          Èíòåãðàëüíàÿ íåëèíåéíîñòü å 1 ÌÇÐ

C          Âðåìÿ ïðåîáðàçîâàíèÿ            320 ns

C          Ïèòàíèå                                        + 5 V

C          Òîê ïîòðåáëåíèÿ                        15 mA

C          Êîðïóñ, ïëàñòìàññîâûå   DIP èëè SO
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ÊÎÍÑÒÐÓÊÖÈß   ÎÓ

DIP-28

ÊÎÍÑÒÐÓÊÖÈß

mm

ÊÎÍÔÈÃÓÐÀÖÈß ÂÛÂÎÄÎÂ

SO-28

DIP-28 SO-28
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ÎÏÈÑÀÍÈÅ ÂÛÂÎÄÎÂ

àäîâûâðåìîÍ
àñóïðîê ëîâìèÑ åèíàñèïÎ

82-PID 82-OS

1 1 V
-FER

.ÿèíåæÿðïàíîãîíðîïîÿíâîðóîãåíæèíäîõÂ
ûëàêøóöèíàðãþþíæèíòåàâèëâàíàòñÓ

2 2 CN ÿñòåóçüëîïñèåÍ

3 3 CN ÿñòåóçüëîïñèåÍ

4 4 V
+FER

ÿèíåæÿðïàíîãîíðîïîÿíâîðóîãåíõðåâäîõÂ

5 5 V
NI

äîõâéûâîãîëàíÀ

6 6 CN ÿñòåóçüëîïñèåÍ

7 7 0BD 0äÿðçàÐ.õûííàääîõûâéûíüëèáàòñèðÒ

8 8 1BD 1äÿðçàÐ.õûííàääîõûâéûíüëèáàòñèðÒ

9 9 2BD 2äÿðçàÐ.õûííàääîõûâéûíüëèáàòñèðÒ

01 01 3BD 3äÿðçàÐ.õûííàääîõûâéûíüëèáàòñèðÒ

11 11 YSUB õûííàäèòñîíâîòîãàëàíãèñäîõûÂ

21 21 DNGD )éîâîðôèö(äîâûâéèùáÎ

31 31 SC àëëàòñèðêàðîáûâäîõÂ

41 41 CN ÿñòåóçüëîïñèåÍ

51 51 TUOKLC NIKLCàëàíãèñÿèñðåâíÈ.ûòîòñà÷äîõûÂ

61 61 NIKLC
ûòîòñà÷éåíøåíâÿèíå÷þëêäîïÿëääîõÂ
NIKLCóäæåìàöðàâêÿèíå÷þëêäîïÿëäèëè

TUOKLCè

71 71 DR

-àíþíâîðóóìîêçèíîÏ.õûííàäÿèíåò÷äîõÂ
-ûâÿñòþàâûðêòîèåèíàâîçàðáîåðïÿñòåàíè÷
-îõàíSCèëñå,àâòñéîðòñóåûíðåôóáåûíäîõ

èèíÿîòñîñìîíâèòêàâÿñòèä

81 81 4BD 0äÿðçàÐ.õûííàääîõûâéûíüëèáàòñèðÒ

91 91 5BD 0äÿðçàÐ.õûííàääîõûâéûíüëèáàòñèðÒ

02 02 CN ÿñòåóçüëîïñèåÍ

12 12 6BD 0äÿðçàÐ.õûííàääîõûâéûíüëèáàòñèðÒ

22 22 CN ÿñòåóçüëîïñèåÍ

32 32 7BD 0äÿðçàÐ.õûííàääîõûâéûíüëèáàòñèðÒ

42 42 8BD 0äÿðçàÐ.õûííàääîõûâéûíüëèáàòñèðÒ

52 52 9BD 0äÿðçàÐ.õûííàääîõûâéûíüëèáàòñèðÒ

62 62 V
DCC

ÿèíåæÿðïàíàêèí÷îòñèòîÿèíàòèïäîâûÂ
)üòñà÷ÿàâîðôèö(

72 72 V
ACC

ÿèíåæÿðïàíàêèí÷îòñèòîÿèíàòèïäîâûÂ
)üòñà÷ÿàâîãîëàíà(

82 82 DNGA )éûâîãîëàíà(äîâûâéèùáÎ



ÈÍÒÅÃÐÀËÜÍÛÅ ÑÕÅÌÛ®

Àíãñòðåì

4

Ìèêðîñõåìà ÊÐ(ÊÔ)1446ÏÂ1 ÿâëÿåòñÿ âûñîêîñêîðîñòíûì, ïðîñòûì â èñïîëüçîâàíèè è
ñîâìåñòèìûì ñ ìèêðîïðîöåññîðíûìè óñòðîéñòâàìè 10-ðàçðÿäíûì àíàëîãî-öèôðîâûì
ïðåîáðàçîâàòåëåì. Òèïè÷íîå âðåìÿ ïðåîáðàçîâàíèÿ ñîñòàâëÿåò 320 ns, èíòåãðàëüíàÿ
íåëèíåéíîñòü - ± 1ÌÇÐ. Äèàïàçîí âõîäíîãî ñèãíàëà ñîñòàâëÿåò îò 0 V äî 5 V. Ìèêðîñõå-
ìà ÊÐ1446ÏÂ1 èñïîëüçóåò îäíîïîëÿðíîå íàïðÿæåíèå ïèòàíèÿ +5 V.

Èíòåðôåéñ  ÀÖÏ ïîçâîëÿåò îðãàíèçîâûâàòü ñâÿçü ñ ìèêðîïðîöåññîðîì êàê ïðè ïîìî-
ùè ïîðòîâ, òàê è ïóòåì âêëþ÷åíèÿ ïðåîáðàçîâàòåëÿ â êàðòó ïàìÿòè ìèêðîïðîöåññîðà.
Äëÿ ýòîãî ñóùåñòâóþò äâà ðåæèìà ðàáîòû èíòåðôåéñà.  Âõîäû ÷òåíèÿ ( RD) è âûáîðà
êðèñòàëëà (CS) óïðàâëÿþò òðèñòàáèëüíûìè  âûõîäàìè äàííûõ.

ÀÖÏ ñîñòîèò èç 32 ãðóáûõ è 64 òî÷íûõ êîìïàðàòîðîâ, ãðóáîé ðåçèñòèâíîé ìàòðèöû
ÖÀÏ (32 ðåçèñòîðà) è òî÷íîé ðåçèñòèâíîé ìàòðèöû ÖÀÏ (1024 ðåçèñòîðà) . Àíàëîãîâûé
âõîä ïîäêëþ÷àåòñÿ ê êàæäîìó ãðóáîìó êîìïàðàòîðó è ñðàâíèâàåòñÿ ñ íàïðÿæåíèÿìè
íà ãðóáîé ðåçèñòèâíîé ìàòðèöå ÖÀÏ. 5-ðàçðÿäíûé ðåçóëüòàò ïðåîáðàçîâàíèÿ èñïîëü-
çóåòñÿ ÷òîáû îïðåäåëèòü äèàïàçîí èç òî÷íîé ìàòðèöû ÖÀÏ äëÿ ïîäêëþ÷åíèÿ ê 64 òî÷-
íûì êîìïàðàòîðàì.

Íàïðÿæåíèÿ â âåðõíåé è íèæíåé òî÷êàõ ìàòðèöû îïîðíûõ íàïðÿæåíèé îïðåäåëÿþò óðî-
âåíü íóëÿ è ïîëíóþ øêàëó âõîäíûõ ñèãíàëîâ. Àíàëîãîâûé âõîä ìîæåò èçìåíÿòüñÿ â
äèàïàçîíå îò V

REF-
 äî V

REF+
.

Âõîä ÀÖÏ ìîæåò áûòü ïðåäñòàâëåí â êà÷åñòâå ̧ ìêîñòè 76 pF, çàðÿæàåìîé ÷åðåç ñîïðî-
òèâëåíèå 10 Om. (Ñì. ñõåìó âûáîðêè-õðàíåíèÿ).

1 êàíàë ñõåìû âûáîðêè-õðàíåíèÿ

               

Âõîäíûå ¸ìêîñòè êîìïàðàòîðîâ èãðàþò ðîëü �õðàíÿùèõ� åìêîñòåé è äîëæíû ïîëíîñ-
òüþ çàðÿæàòüñÿ âõîäíûì ñèãíàëîì. Ìåæäó ïðåîáðàçîâàíèÿìè (çà 100 ns äî íà÷àëà
ïðåîáðàçîâàíèÿ), ñèãíàë ïåðåäà¸òñÿ îò àíàëîãîâîãî âõîäà íà ¸ìêîñòè êîìïàðàòîðîâ.
Ñ íà÷àëîì ïðåîáðàçîâàíèÿ ¸ìêîñòè îòêëþ÷àþòñÿ îò âõîäà.

ÀÖÏ ìîæåò îöèôðîâûâàòü èçìåíåíèÿ âûñîêî÷àñòîòíûõ âõîäíûõ ñèãíàëîâ áåç âíåø-
íåé ñõåìû âûáîðêè è õðàíåíèÿ. Âðåìÿ âûáîðêè âû÷èñëÿåòñÿ ïî ôîðìóëå:

t
ACQ

= 10 ( R
S
 + 10 Om ) 76 pF ,

ãäå Rs - ñîïðîòèâëåíèå èñòî÷íèêà âõîäíîãî ñèãíàëà.

Ïðåîáðàçîâàíèå íà÷èíàåòñÿ ïî ôðîíòó ñèãíàëà  CLK IN, åñëè ñèãíàëû CS è RD íàõî-
äÿòñÿ â  ñîñòîÿíèè ëîãè÷åñêîãî íóëÿ. Ïîñëå çàâåðøåíèÿ ïðåîáðàçîâàíèÿ ðåçóëüòàò
ñîõðàíÿåò-ñÿ â âûõîäíîì ðåãèñòðå. Ñèãíàë BUSY ïåðåêëþ÷àåòñÿ â ñîñòîÿíèå ëîãè÷åñ-
êîé åäèíèöû.

Âõîäû CS è RD ñ ïîìîùüþ âûñîêîîìíûõ ðåçèñòîðîâ ïîäêëþ÷åíû ê âûâîäó DGND.

ÔÓÍÊÖÈÎÍÈÐÎÂÀÍÈÅ
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ÂÐÅÌÅÍÍÛÅ ÄÈÀÃÐÀÌÌÛ
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ÝËÅÊÒÐÈ×ÅÑÊÈÅ ÕÀÐÀÊÒÅÐÈÑÒÈÊÈ

ðòåìàðàÏ ðòåìàðàÏ ðòåìàðàÏ ðòåìàðàÏ ðòåìàðàÏ -ìèÑ -ìèÑ -ìèÑ -ìèÑ -ìèÑ
ëîâ

ÿèâîëñÓ ÿèâîëñÓ ÿèâîëñÓ ÿèâîëñÓ ÿèâîëñÓ
ÿèíåðåìçè

åèíå÷àíÇ åèíå÷àíÇ åèíå÷àíÇ åèíå÷àíÇ åèíå÷àíÇ -èäÅ -èäÅ -èäÅ -èäÅ -èäÅ
àöèí.íèÌ .íèÌ .íèÌ .íèÌ .íèÌ .ñêàÌ .ñêàÌ .ñêàÌ .ñêàÌ .ñêàÌ

üòñîíáîñîïñÿàùþàøåðçàÐ - 01 - tib

Ä üòñîíéåíèëåíÿàíüëàèöíåðåôôè LND ÿèâòñòóñòîÿèòíàðàÃ
âîäîêàêñóïîðï - å1 BSL

üòñîíøåðãîïÿàíòþëîñáÀ EUT - - å1 BSL

éûâîãîëàíÀ
äîõâ

íîçàïàèÄ
àëàíãèñ - V

-FER
V

+FER
V

üòñîêìåÿàíäîõÂ C
NI

- - 051 Fp

êîòéîíäîõÂ I
NI

V
NI

DNGA= ÷ V
ACC

- å 005 µÀ

äîõÂ
îãîíðîïî

-ÿðïàí
ÿèíåæ

ñíàäåïìÈ VóäæåÌ
-FER

Vè
+FER

53,0 - mOk

üíåâîðóéèíæèÍ V
-FER

- 1,0-DNGA 1,0+DNGA V

üíåâîðóéèíõðåÂ V
+FER

- 4 V
ACC

V

-ñå÷èãîË
ûäîõâåèê

êîòéîíäîõÂ I
I

VDR,SC
NI

VîäV0=
DCC

- å 01 µÀ

üòñîêìåÿàíäîõÂ C
I

DR,SC - 01 Fp

-ñå÷èãîË
åèê

ûäîõûâ

åèíåæÿðïàÍ
ÿíâîðóîãîêçèí V

LO

,YSUB
0BD ÷ I;9BD

LO
Am5,0= - 8,0 V

åèíåæÿðïàÍ
ÿíâîðóîãîêîñûâ V

HO

,YSUB
0BD ÷ I9BD

HO
Am5,0= 6,3 - V

èèíÿîòñîñâêîÒ
"îíå÷þëêâ" I

ZO

0BD ÷ 9BD
V

O
V;V0=

O
V=

DCC

- å 01 µA

üòñîêìÅ C
O

- - å 51 Fp

ÿèíàòèïåèíåæÿðïàÍ V
ACC
,

V
DCC

- 5,4 5,5 V

àòîòñà÷ÿàâîòêàÒ F
KLC

- - 5,21 zHM

ÿèíàâîçàðáîåðïÿìåðÂ T
VNOC

- - 023 sn

ÐÅÆÈÌÛ ÂÊËÞ×ÅÍÈß

ðòåìàðàÏ ðòåìàðàÏ ðòåìàðàÏ ðòåìàðàÏ ðòåìàðàÏ -èäÅ -èäÅ -èäÅ -èäÅ -èäÅ
àöèí

-ìèÑ -ìèÑ -ìèÑ -ìèÑ -ìèÑ
ëîâ

*ÿèíå÷þëêâìèæåÐ *ÿèíå÷þëêâìèæåÐ *ÿèíå÷þëêâìèæåÐ *ÿèíå÷þëêâìèæåÐ *ÿèíå÷þëêâìèæåÐ

éûííîèöàòàóëïñêÝ éûííîèöàòàóëïñêÝ éûííîèöàòàóëïñêÝ éûííîèöàòàóëïñêÝ éûííîèöàòàóëïñêÝ éûíüëåäåðÏ éûíüëåäåðÏ éûíüëåäåðÏ éûíüëåäåðÏ éûíüëåäåðÏ

.íèÌ .íèÌ .íèÌ .íèÌ .íèÌ .ñêàÌ .ñêàÌ .ñêàÌ .ñêàÌ .ñêàÌ .íèÌ .íèÌ .íèÌ .íèÌ .íèÌ .ñêàÌ .ñêàÌ .ñêàÌ .ñêàÌ .ñêàÌ

ÿèíàòèïåèíåæÿðïàÍ V U
CC

5,4 5,5 0,0 0,7

åäîõûâìîáþëàíåèíåæÿðïàÍ V U
I

0 U
CC - 3,0 U

CC
3,0+

ÿíâîðóîãîêçèíåèíåæÿðïàíåîíäîõÂ V U
HL

**6,3 U
CC

**6,3 U
CC

3,0+

ÿíâîðóîãîêîñûâåèíåæÿðïàíåîíäîõÂ V U
HI

0 **8,0 2,0- **8,0

ÿíâîðóîãîêçèíêîòéîíäîõûÂ Am I
LO

- 5,0 - -

ÿíâîðóîãîêîñûâêîòéîíäîõûÂ Am I
LI

- 5,0 - -

:ûäåðñéåùþàæóðêîàðóòàðåïìåÒ
,ÿà÷îáàð-
ÿèíåíàðõ-

ÎC T
PO

T
GTS

04-
06-

07+
521+

-
06-

-
521+

â(åûííàâîðèòíåìàëãåðÿñòþóðèòíàðàãåìèæåðìîííîèöàòàóëïñêýÂ)* -èðåòêàðàõ)éåòñîìèñèâàçèöèëáàòåäèâ
.ÑÈÿèíàâîðèíîèöêíóôüòñîíüëèâàðïèèêèòñ

æîìçîâàìèæåðîãîíüëåäåðïÿèíå÷àíçîãîíäîûáÿòîõèèíåøûâåðïèðÏ .ÑÈåèíåäæåðâîïåîìèòàðáîåíîí
.õåìîïâîäèâõåñâìîòå÷óÑ)**
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ÎÁËÀÑÒÜ ÏÐÈÌÅÍÅÍÈß

ÀÖÏ ìîæåò ïðèìåíÿòüñÿ äëÿ ïîñòðîåíèÿ ñëåäóþùèõ âèäîâ óñòðîéñòâ:

          - èçìåðèòåëüíûå ñèñòåìû:

              - âîëüòìåòðû,

              - àìïåðìåòðû,

              - îììåòðû...

          - ñèñòåìû êîíòðîëÿ:

              - óðîâíÿ æèäêîñòè,

              - äàâëåíèÿ,

              - òåìïåðàòóðû.
ÑÕÅÌÛ ÂÊËÞ×ÅÍÈß

Ñõåìà 1
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103460, ÌÎÑÊÂÀ, Çåëåíîãðàä, ÎÀÎ ÀÍÃÑÒÐÅÌ,
Òîðãðâûé Äîì ÀÍÃÑÒÐÅÌ

ò. (095) 531-49-06, ò/ô. 532-96-21
E-mail: market@angstrem.ru

 WWW.angstrem.ru
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Àíãñòðåì

Ñõåìà 2

ÍÀÄÅÆÍÎÑÒÜ

Íàðàáîòêà ÊÐ(ÊÔ)1446ÏÂ1íà îòêàç â íîðìàëüíîì ðåæèìå ñîñòàâëÿåò 50 000 ÷àñîâ, à â
îáëåã÷åííîì ðåæèìå  U

CÑA
=U

CCD
=5,0V å 5%) - 60 000 ÷àñîâ. Èíòåíñèâíîñòü îòêàçîâ â

òå÷åíèå íàðàáîòêè íå ïðåâûøàåò 1*10-6 1/÷àñ. Ãàììà-ïðîöåíòíûé ñðîê ñîõðàííîñòè - 10
ëåò.

+


