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(57) Ðåôåðàò:
Èçîáðåòåíèå îòíîñèòñ  ê àâòîìàòèêå è

âû÷èñëèòåëüíîé òåõíèêå è ìîæåò áûòü
èñïîëüçîâàíî â ñèñòåìàõ ïðîãðàììíîãî
óïðàâëåíè , äë  àâòîìàòè÷åñêîãî ââîäà
èíôîðìàöèè â ýëåêòðîííî-âû÷èñëèòåëüíóþ
ìàøèíó (ÝÂÌ). Ïðåäëàãàåìîå èçîáðåòåíèå
ïðåäíàçíà÷åíî äë  ïðåîáðàçîâàíè  ïåðåìåùåíè 
â öèôðîâîé êîä. Òåõíè÷åñêèé ðåçóëüòàò
çàêëþ÷àåòñ  â ïîâûøåíèè òî÷íîñòè
ïðåîáðàçîâàíè  ïåðåìåùåíèå-êîä è
áûñòðîäåéñòâè  çà ñ÷åò ââåäåíè  áëîêîâ,
êîìïåíñèðóþùèõ ïîãðåøíîñòè. Ïðåîáðàçîâàòåëü
ñîäåðæèò ôàçîâðàùàòåëü (Ô) (1) ñ äâóõôàçíûì
íàïð æåíèåì, äâà âûõîäà êîòîðîãî ñîåäèíåíû ñ
íóëü-îðãàíàìè (ÍÎ) (2, 3), ïåðâûé èç êîòîðûõ
÷åðåç ýëåìåíò çàäåðæêè (ÝÇ) (4), à âòîðîé
íåïîñðåäñòâåííî ïîäêëþ÷åí ê ýëåìåíòó ÈËÈ (5),
êîòîðûé ïîäêëþ÷åí ê ñ÷åòíîìó âõîäó òðèããåðà (ÒÃ)
(9), ãåíåðàòîð èìïóëüñîâ (ÃÈ) (6), ñîåäèíåííûé ñ
âõîäîì ñ÷åò÷èêà (7), ðàçð äíûå âûõîäû êîòîðîãî
ñîåäèíåíû ñ ïåðâûìè âõîäàìè ýëåìåíòîâ
ñîâïàäåíè  (ÝÑ) (8), âòîðûå âõîäû êîòîðûõ
ñîåäèíåíû ñ ôîðìèðóþùèì ýëåìåíòîì (ÔÝ) (16).

Ââåäåíû âòîðîé ÒÃ (11), äâà ÝÑ (10, 15),
îäíîâèáðàòîð (14) è ðåâåðñèâíûé ñ÷åò÷èê (ÐÑ×)
(12). Ïð ìîé âûõîä ÒÃ (9) ïîäñîåäèíåí ê ïåðâîìó
âõîäó ïåðâîãî ÝÑ (10), âòîðîé âõîä êîòîðîãî
ïîäñîåäèíåí ê âûõîäó ÃÈ (6), à âûõîä - ê ñ÷åòíîìó
âõîäó âòîðîãî ÒÃ (11), ïîäñîåäèíåííîìó ê âõîäó
îáðàòíîãî ñ÷åòà ÐÑ× (12). Èíâåðñíûé âûõîä
ïåðâîãî ÒÃ (9) ïîäñîåäèíåí ÷åðåç ÝÇ (13) ê âõîäó
îäíîâèáðàòîðà (14), âûõîä êîòîðîãî ïîäñîåäèíåí ê
ïåðâîìó âõîäó âòîðîãî ÝÑ (15), âòîðîé âõîä
êîòîðîãî ïîäñîåäèíåí ê ÃÈ (6), à âûõîä - ê âõîäó
ñ÷åò÷èêà ïð ìîãî ñ÷åòà ÐÑ× (12), âûõîä êîòîðîãî
ïîäñîåäèíåí ê âõîäó ÔÝ (16). 1 èë.
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(54) MOVEMENT TO CODE CONVERTER

(57) Abstract: 
FIELD: automatics and computer engineering,

possible use in program control systems, for
automatic input of information into a computer.

SUBSTANCE: converter contains phase shifter
(1) with two-phased voltage, two outputs of which
are connected to zero-organs (2,3), first one of
which through delay element (4) is connected to
OR element (5), and second one is connected to OR
element (5) directly, which is in turn connected
to counting input of trigger (9), impulse
generator (6), connected to input of counter (7),
stage outputs of which are connected to first
inputs of coincidence elements (8), second inputs
of which are connected to generating element
(16). Introduced to the device are second trigger
(11), two coincidence elements (10,15), mono-
stable multi-vibrator (14) and reverse counter
(12). Direct output of trigger (9) is connected
to first input of first coincidence element (10),
second input of which is connected to output of
impulse generator (6), and output - to counting
input of second trigger (11), which is in turn
connected to reverse counting input of reverse
counter (12). Inverse output of first trigger (9)

is connected through delay element (13) to input
of mono-stable multi-vibrator (14), output of
which is connected to first input of second
coincidence element (15), second input of which
is connected to impulse generator (6), and output
- to direct counting input of reverse counter
(12), output of which is in turn connected to
input of generating element (16).

EFFECT: conversion of movement to digital code;
increased precision of movement to code
conversion and increased speed of operation due
to introduction of blocks for compensating errors.

1 dwg

Ñòðàíèöà: 3

EN

R
U

2
3
1
6
1
1
0

C
2

2
C

0
1

1
6

1
3

2
U

R

http://www.fips.ru/cdfi/fips.dll/en?ty=29&docid=2316110


RU 2 316 110 C2

Èçîáðåòåíèå îòíîñèòñ  ê àâòîìàòèêå è âû÷èñëèòåëüíîé òåõíèêå è ìîæåò áûòü
èñïîëüçîâàíî â ñèñòåìàõ ïðîãðàììíîãî óïðàâëåíè , äë  àâòîìàòè÷åñêîãî ââîäà
èíôîðìàöèè â ýëåêòðîííî-âû÷èñëèòåëüíóþ ìàøèíó (ÝÂÌ).

Ïðåäëàãàåìîå èçîáðåòåíèå ïðåäíàçíà÷åíî äë  ïðåîáðàçîâàíè  ïåðåìåùåíè  â
öèôðîâîé êîä.

Èçâåñòíû ïðåîáðàçîâàòåëè ïåðåìåùåíè  â êîä, ñîäåðæàùèå ôàçîâðàùàòåëü, âûõîä
êîòîðîãî ÷åðåç íóëü-îðãàí ñîåäèíåí ñ ïåðâûìè âõîäàìè ýëåìåíòîâ ñîâïàäåíè , âòîðûå
âõîäû êîòîðûõ ñîåäèíåíû ñ ðàçð äíûìè âûõîäàìè ñ÷åò÷èêà, âõîä êîòîðîãî ñîåäèíåí ñ
âûõîäîì ãåíåðàòîðà èìïóëüñîâ [Çâåðåâ À.Å., Ìàêñèìîâ Â.Ï., Ì ñíèêîâ Â.À.
Ïðåîáðàçîâàòåëè óãëîâûõ ïåðåìåùåíèé â öèôðîâîé êîä. - Ë.: Ýíåðãè , 1974, ñ.156].

Íåäîñòàòêîì òàêîãî óñòðîéñòâà  âë åòñ  íåâûñîêà  òî÷íîñòü èç-çà ïîãðåøíîñòåé
ôàçîâðàùàòåë , âîçíèêàþùèõ ïðè íåñòàáèëüíîñòè åãî ïàðàìåòðîâ.

Íàèáîëåå áëèçêèìè ïî òåõíè÷åñêîé ñóùíîñòè ê ïðåäëàãàåìîìó óñòðîéñòâó  âë þòñ 
ïðåîáðàçîâàòåëè ïåðåìåùåíèå-êîä ñ êîððåêöèåé ïîãðåøíîñòåé ôàçîâðàùàòåë , â êîòîðûõ
äâà âûõîäà ôàçîâðàùàòåë  ÷åðåç ôàçîñäâèãàþùèå ýëåìåíòû ïîäêëþ÷åíû ê íóëü-îðãàíàì,
âûõîäû êîòîðûõ ïîäñîåäèíåíû ê âõîäàì òðèããåðà, âûõîä êîòîðîãî ÷åðåç êëþ÷ è ôèëüòð
íèçêîé ÷àñòîòû ïîäêëþ÷åí êî âòîðîìó âõîäó òðåòüåãî íóëü-îðãàíà, ïåðâûé âõîä êîòîðîãî
ñîåäèíåí ñ âõîäîì âòîðîãî íóëü-îðãàíà, à âûõîä ñîåäèíåí ñ ïåðâûì âõîäîì ñõåì
ñîâïàäåíè , âòîðûå âõîäû êîòîðûõ ñîåäèíåíû ñ ðàçð äíûìè âûõîäàìè ñ÷åò÷èêà, âõîä
êîòîðîãî ñîåäèíåí ñ âûõîäîì ãåíåðàòîðà èìïóëüñîâ [Êóò íèíà Â.Í., Êîðîëåâà À.È.
Ïðåîáðàçîâàòåëü óãîë-êîä ïàðàëëåëüíîãî ñ÷èòûâàíè  ñ êîððåêöèåé ïîãðåøíîñòåé
ôàçîâðàùàòåë . Òðóäû ÌÈÝÌ. Óñòðîéñòâà è ñèñòåìû àâòîìàòèêè. Âûïóñê 26. Ì.: 1972,
ñ.51].

Íåäîñòàòêàìè ïðîòîòèïà  âë þòñ  áîëüøîå âðåì  âûðàáîòêè êîððåêòèðóþùåãî ñèãíàëà
(íåñêîëüêî äåñ òêîâ ïåðèîäîâ ïèòàþùåãî íàïð æåíè ) è íåäîñòàòî÷íà  òî÷íîñòü ðàáîòû
ïðè èçìåíåíèè ÷àñòîòû ïèòàþùèõ íàïð æåíèé è íåñòàáèëüíîñòè ïàðàìåòðîâ
ôàçîñäâèãàþùèõ ýëåìåíòîâ.

Òåõíè÷åñêà  çàäà÷à, êîòîðóþ ðåøàåò ïðåäëàãàåìûé ïðåîáðàçîâàòåëü, ñîñòîèò â
ïîâûøåíèè òî÷íîñòè ïðåîáðàçîâàíè  ïåðåìåùåíèå-êîä è áûñòðîäåéñòâè  çà ñ÷åò
ââåäåíè  áëîêîâ, êîìïåíñèðóþùèõ ïîãðåøíîñòè.

Òåõíè÷åñêà  çàäà÷à ðåøàåòñ  òåì, ÷òî â ïðåîáðàçîâàòåëü, ñîäåðæàùèé ôàçîâðàùàòåëü
ñ äâóõôàçíûì íàïð æåíèåì, äâà âûõîäà êîòîðîãî ñîåäèíåíû ñ íóëü-îðãàíàìè, ïåðâûé èç
êîòîðûõ ÷åðåç ýëåìåíò çàäåðæêè, à âòîðîé íåïîñðåäñòâåííî ïîäêëþ÷åí ê ýëåìåíòó ÈËÈ,
êîòîðûé ïîäêëþ÷åí ê ñ÷åòíîìó âõîäó ïåðâîãî òðèããåðà, ãåíåðàòîð èìïóëüñîâ, ñîåäèíåííûé
ñ âõîäîì ñ÷åò÷èêà, ðàçð äíûå âûõîäû êîòîðîãî ñîåäèíåíû ñ ïåðâûìè âõîäàìè ýëåìåíòîâ
ñîâïàäåíè , âòîðûå âõîäû êîòîðûõ ñîåäèíåíû ñ ôîðìèðóþùèì ýëåìåíòîì,
ïðåäíàçíà÷åííûì äë  âûäà÷è èìïóëüñà, ñîãëàñíî ïðåäëîæåííîìó èçîáðåòåíèþ ââåäåíû
âòîðîé òðèããåð, äâà ýëåìåíòà ñîâïàäåíè , ýëåìåíò çàäåðæêè, îäíîâèáðàòîð è ðåâåðñèâíûé
ñ÷åò÷èê, ïð ìîé âûõîä ïåðâîãî òðèããåðà ïîäñîåäèíåí ê ïåðâîìó âõîäó ïåðâîãî ýëåìåíòà
ñîâïàäåíè , âòîðîé âõîä êîòîðîãî ïîäñîåäèíåí ê âûõîäó ãåíåðàòîðà èìïóëüñîâ, à âûõîä -
ê ñ÷åòíîìó âõîäó âòîðîãî òðèããåðà, ïîäñîåäèíåííîãî ê âõîäó îáðàòíîãî ñ÷åòà
ðåâåðñèâíîãî ñ÷åò÷èêà, èíâåðñíûé âûõîä ïåðâîãî òðèããåðà ïîäñîåäèíåí ÷åðåç ýëåìåíò
çàäåðæêè ê âõîäó îäíîâèáðàòîðà, âûõîä êîòîðîãî ïîäñîåäèíåí ê ïåðâîìó âõîäó âòîðîãî
ýëåìåíòà ñîâïàäåíè , âòîðîé âõîä êîòîðîãî ïîäñîåäèíåí ê ãåíåðàòîðó èìïóëüñîâ, à âûõîä
- ê âõîäó ïð ìîãî ñ÷åòà ðåâåðñèâíîãî ñ÷åò÷èêà, âûõîä êîòîðîãî ïîäñîåäèíåí ê âõîäó
ôîðìèðóþùåãî ýëåìåíòà.

Ïî ñðàâíåíèþ ñ ïðîòîòèïîì îòñóòñòâóþò ïîãðåøíîñòè ïðåîáðàçîâàíè  ïåðåìåùåíèå-
êîä. Òàêæå ïðåäëàãàåìîå óñòðîéñòâî îáëàäàåò áîëüøèì áûñòðîäåéñòâèåì ïî ñðàâíåíèþ ñ
ïðîòîòèïîì.

Èçîáðåòåíèå ïî ñí åòñ  ÷åðòåæîì, íà êîòîðîì èçîáðàæåíà áëîê-ñõåìà óñòðîéñòâà.
Ïðåäëàãàåìûé ïðåîáðàçîâàòåëü ïåðåìåùåíè  â êîä ñîäåðæèò ôàçîâðàùàòåëü 1 ñ

ïèòàíèåì äâóõôàçíûì íàïð æåíèåì Un1, Un2, íóëü-îðãàíû 2 è 3, ýëåìåíòû çàäåðæêè 4 è
13, ýëåìåíò ÈËÈ 5, ãåíåðàòîð 6 èìïóëüñîâ, ñ÷åò÷èê 7, ñõåìû 8, 10 è 15 ñîâïàäåíè ,
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òðèããåðû 9 è 11 ñî ñ÷åòíûì âõîäîì, îäíîâèáðàòîð 14, ðåâåðñèâíûé ñ÷åò÷èê 12.
Ðàññìàòðèâàåìîå óñòðîéñòâî ðàáîòàåò ñëåäóþùèì îáðàçîì.
Ôàçîâðàùàòåëü 1 ïèòàåòñ  íàïð æåíè ìè:
Un1=Umsinωt,

ãäå Um, ω - ñîîòâåòñòâåííî àìïëèòóäà è öèêëè÷åñêà  ÷àñòîòà íàïð æåíèé.
Ñ÷åò÷èê 7 ðàáîòàåò íåïðåðûâíî îò ãåíåðàòîðà 6 èìïóëüñîâ. Ñ÷åò÷èê 7 ñèíôàçèðóåòñ  ñ

íàïð æåíèåì Un2 òàêèì îáðàçîì, ÷òî îí îáíóë åòñ  â ìîìåíò âðåìåíè

ãäå tn2 - ìîìåíò ïåðåõîäà íàïð æåíè  Un2 ÷åðåç íîëü, îí îïðåäåë åòñ  èç (1) ïðè Un2=0:

τ1 - ïîñòî ííà  âåëè÷èíà âðåìåííîé çàäåðæêè îáíóëåíè  ñ÷åò÷èêà 7 (öåïü
ñèíõðîíèçàöèè íà ÷åðòåæå íå ïîêàçàíà).

Íóëü-îðãàí 2 ñðàáàòûâàåò â ìîìåíò t1 ïåðåõîäà ÷åðåç íîëü ïåðâîãî âûõîäíîãî
íàïð æåíè  ôàçîâðàùàòåë 

Íóëü-îðãàí 3 ñðàáàòûâàåò â ìîìåíò t2 ïåðåõîäà ÷åðåç íîëü âòîðîãî âûõîäíîãî
íàïð æåíè  ôàçîâðàùàòåë 

ãäå Um1, Um2, ψ1, ψ2 - ñîîòâåòñòâåííî àìïëèòóäû è íà÷àëüíûå ôàçîâûå ñäâèãè âûõîäíûõ
íàïð æåíèé ôàçîâðàùàòåë , ω - öèêëè÷åñêà  ÷àñòîòà. Ïðè ýòîì â îáùåì ñëó÷àå (2)

ãäå ϕ - èçìåð åìîå ïåðåìåùåíèå,

∆ϕ - ïîãðåøíîñòü èçìåðåíè .
Ýëåìåíò çàäåðæêè 4 çàäåðæèâàåò èìïóëüñ íóëü-îðãàíà 2 íà ïåðèîäà Ò ïèòàþùåãî

íàïð æåíè  Un1, Un2, ò.å. ñ âðåìåíåì çàäåðæêè

ãäå Ò - ïåðèîä ïèòàþùåãî íàïð æåíè  ôàçîâðàùàòåë , ðàâíûé
Ò=2π/ω.
Òðèããåð 9 ñðàáàòûâàåò îò èìïóëüñà íóëü-îðãàíà 3 â ìîìåíò t2 è âîçâðàùàåòñ  â

èñõîäíîå ñîñòî íèå â ìîìåíò t3 èìïóëüñîì ñ ýëåìåíòà çàäåðæêè 4. Òàêèì îáðàçîì,
äëèòåëüíîñòü èìïóëüñà íà âûõîäå òðèããåðà 9 ðàâíà

ãäå

Èç (3), (4) ñëåäóåò, ÷òî ïðè U1=U2=0 ïîëó÷àåì:

Ñ ó÷åòîì (5)-(10) íàõîäèì, ÷òî ñ âûõîäà òðèããåðà 9 ñíèìàåòñ  èìïóëüñ, äëèòåëüíîñòü
êîòîðîãî ïðîïîðöèîíàëüíà äâîéíîé ïîãðåøíîñòè èçìåðåíè :

Â òå÷åíèå ýòîãî âðåìåíè íà âûõîä 10 ïîñòóïàåò ÷èñëî èìïóëüñîâ, ðàâíîå
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ãäå TÃÈ, ωÃÈ - ñîîòâåòñòâåííî ïåðèîä è öèêëè÷åñêà  ÷àñòîòà ñèãíàëîâ ãåíåðàòîðà 6.
Òðèããåð 11 äåëèò ýòî ÷èñëî èìïóëüñîâ ïîïîëàì, ïîëó÷à  ÷èñëî èìïóëüñîâ,

ïðîïîðöèîíàëüíîå ïîãðåøíîñòè èçìåðåíè  ∆ϕ, è ïîäàåò èõ íà âõîä îáðàòíîãî ñ÷åòà
ðåâåðñèâíîãî ñ÷åò÷èêà 12. ×èñëî èìïóëüñîâ, ïîñòóïèâøèõ íà ðåâåðñèâíûé ñ÷åò÷èê, ðàâíî

Ïðè ñðàáàòûâàíèè òðèããåðà 9 îò èìïóëüñà íóëü-îðãàíà 3 ïîäàåòñ  ñèãíàë ñ åãî
èíâåðñíîãî âûõîäà ÷åðåç ýëåìåíò çàäåðæêè 13 íà îäíîâèáðàòîð 14. Âðåì  çàäåðæêè τ3

ýëåìåíòà 13 ñîâïàäàåò ñ âðåìåíåì çàäåðæêè τ1 îáíóëåíè  ñ÷åò÷èêà

Îäíîâèáðàòîð, ñðàáàòûâà  â ìîìåíò âðåìåíè t4, ðàâíûé
t4=t2+τ3,
îòêðûâàåò ÷åðåç ýëåìåíò ñîâïàäåíè  15 äë  èìïóëüñîâ ãåíåðàòîðà 6 âõîä ïð ìîãî

ñ÷åòà ðåâåðñèâíîãî ñ÷åò÷èêà 12. Ïîñëå òîãî êàê íà ñ÷åò÷èê ïîñòóïèò n15 èìïóëüñîâ, ïðè÷åì
n15=n12, òî åñòü ÷åðåç èíòåðâàë âðåìåíè

åäèíè÷íûé ñèãíàë íà âûõîäå ðåâåðñèâíîãî ñ÷åò÷èêà ñòàíåò íóëåâûì â ìîìåíò t5=t4+TPC.
Â ýòîò ìîìåíò ôîðìèðóþùèé ýëåìåíò âûäàåò èìïóëüñ, ïîñòóïàþùèé íà ïåðâûå âõîäû

ýëåìåíòîâ ñîâïàäåíè  8, íà âòîðûå âõîäû êîòîðûõ ïîñòóïàþò ñèãíàëû ñ÷åò÷èêà 7. Òàêèì
îáðàçîì, ñ âûõîäîâ ýëåìåíòîâ 8 ñ÷èòûâàåòñ  êîä a1, a2,... an ñ÷åò÷èêà 7, ñîîòâåòñòâóþùèé
ìîìåíòó âðåìåíè t5.

Íåòðóäíî âèäåòü, ÷òî îò ìîìåíòà îáíóëåíè  ñ÷åò÷èêà 7 äî ìîìåíòà ñ÷èòûâàíè 
èíôîðìàöèè ñ ïðåîáðàçîâàòåë  ïåðåìåùåíèå-êîä ïðîòåêàåò âðåì , ðàâíîå

Òϕ=t2+τ3+TPC-tC,
èëè ñ ó÷åòîì (2), (10), (14), (15):

Ïîäñòàâë   (6), (14), (13), (2') â (16), ïîëó÷èì:

Âûðàæåíèå (17) ñâèäåòåëüñòâóåò î òîì, ÷òî â ðåâåðñèâíîì ñ÷åò÷èêå 12 ïðîèñõîäèò
êîìïåíñàöè  ïîãðåøíîñòè ∆ϕ è ïîñòî ííîé ñîñòàâë þùåé π/2.

Ñîîòâåòñòâåííî ÷èñëî èìïóëüñîâ, ïîñòóïèâøåå íà ñ÷åò÷èê 7 îò ìîìåíòà tC åãî
îáíóëåíè  äî ìîìåíòà t5 ñ÷èòûâàíè  èíôîðìàöèè ñ åãî âûõîäà, ðàâíî

èëè ñ ó÷åòîì (17):

Îòñþäà ñëåäóåò, ÷òî äåéñòâèòåëüíî ïðåäëàãàåìûé ïðåîáðàçîâàòåëü ïåðåìåùåíèå-êîä
ôîðìèðóåò öèôðîâîé ñèãíàë, ïðîïîðöèîíàëüíûé èçìåð åìîìó ïåðåìåùåíèþ ϕ,
îáåñïå÷èâà  êîìïåíñàöèþ ïîãðåøíîñòåé, âîçíèêàþùèõ èç-çà íåñòàáèëüíîñòè ïàðàìåòðîâ
ôàçîâðàùàòåë , ò.ê. âûðàæåíèå (18) íå ñîäåðæèò ÷ëåíîâ, ñâ çàííûõ ñ ïîãðåøíîñò ìè.

Ôîðìóëà èçîáðåòåíè 
Ïðåîáðàçîâàòåëü ïåðåìåùåíè  â êîä, ñîäåðæàùèé ôàçîâðàùàòåëü ñ äâóõôàçíûì

íàïð æåíèåì, äâà âûõîäà êîòîðîãî ñîåäèíåíû ñ íóëü îðãàíàìè, ïåðâûé èç êîòîðûõ ÷åðåç
ýëåìåíò çàäåðæêè, à âòîðîé íåïîñðåäñòâåííî ïîäêëþ÷åí ê ýëåìåíòó ÈËÈ, êîòîðûé
ïîäêëþ÷åí ê ñ÷åòíîìó âõîäó ïåðâîãî òðèããåðà, ãåíåðàòîð èìïóëüñîâ, ñîåäèíåííûé ñ
âõîäîì ñ÷åò÷èêà, ðàçð äíûå âûõîäû êîòîðîãî ñîåäèíåíû ñ ïåðâûìè âõîäàìè ýëåìåíòîâ
ñîâïàäåíè , âòîðûå âõîäû êîòîðûõ ñîåäèíåíû ñ ôîðìèðóþùèì ýëåìåíòîì,
ïðåäíàçíà÷åííûì äë  âûäà÷è èìïóëüñà, îòëè÷àþùèéñ  òåì, ÷òî â íåãî ââåäåíû âòîðîé
òðèããåð, äâà ýëåìåíòà ñîâïàäåíè , ýëåìåíò çàäåðæêè, îäíîâèáðàòîð è ðåâåðñèâíûé
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ñ÷åò÷èê, ïð ìîé âûõîä ïåðâîãî òðèããåðà ïîäñîåäèíåí ê ïåðâîìó âõîäó ïåðâîãî ýëåìåíòà
ñîâïàäåíè , âòîðîé âõîä êîòîðîãî ïîäñîåäèíåí ê âûõîäó ãåíåðàòîðà èìïóëüñîâ, à âûõîä -
ê ñ÷åòíîìó âõîäó âòîðîãî òðèããåðà, ïîäñîåäèíåííîãî ê âõîäó îáðàòíîãî ñ÷åòà
ðåâåðñèâíîãî ñ÷åò÷èêà, èíâåðñíûé âûõîä ïåðâîãî òðèããåðà ïîäñîåäèíåí ÷åðåç ýëåìåíò
çàäåðæêè ê âõîäó îäíîâèáðàòîðà, âûõîä êîòîðîãî ïîäñîåäèíåí ê ïåðâîìó âõîäó âòîðîãî
ýëåìåíòà ñîâïàäåíè , âòîðîé âõîä êîòîðîãî ïîäñîåäèíåí ê ãåíåðàòîðó èìïóëüñîâ, à âûõîä
- ê âõîäó ïð ìîãî ñ÷åòà ðåâåðñèâíîãî ñ÷åò÷èêà, âûõîä êîòîðîãî ïîäñîåäèíåí ê âõîäó
ôîðìèðóþùåãî ýëåìåíòà.
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