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ABSTF:ACT:

·r l·"ı i:.:.' r· f:: ı:::ı c:ı I'" i.':. is about the study, p E·:· r· ·f c; ı:-· en ı:-:·:·~ c:!

for the graduation project and seminar -EE 400- 

th i'"" 01...l() h 1993-1994- Academic \/f?!-:::ı.l'" !i Fi::\ 1 ı :;;:)i!::::ffı(·:-;:,·::::. '!:.'.i!!•:1 i..""

The subject of the study, carried out is the building

of a control centre, which will operate as a

r; (~ıi' ..1 t; ır· i:':J. ]. ~I ·f c; t"· r..ı :L n f:::· .i. nt;,~-:~, ır- n E:ı. 1 telephone station,

-::ICCOl'··c:\ .i.ng to do specification, q :L\/e·r·ı b···/ i'O'y'

supervisor: Dr.W.JIMMA 

The report present and explains the circuit

operation, usage of control centre, and connection to

do telephone devices. p r·· f::.= ~=:i t:-::· n + ~~- .:::,. ~:~- m .::·:\ 1 J r ı::::~, ~::i. f!:! E:"ı. r-· C: !···i

about telephone system which are widely used in

telephone devices.
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A HOME TELEPHONE SYSTEM: 

Up to nine extension without an

Home telephone system ıs fast growing in

popularity with the availability of

many small businesses are catching on the fact

do it yourself intercom system is for cheaper

than a professional installation.

advantages are the case with which the system can

to cater for changing condition the

design described here is a self conditioned system

and does not require a telephone exchange. i:::.,::,.Ch

telephone set requires a small

ınter-connectıons are made vıa a four-

is a familiar and expected

part of our everyday

thE:•:.İ..I'..

1 :i.. \/E' I :L hcıcıı:::i 1, while fur many cıthers it a necessary

3



c:: c::ı n \/ E1 r.., :L r.:;,, r .., c:: [:.' '= telephone is so much an abaut

life that rot too many people,

electronic engineers, fully understand how :Lt

Lt; :ı.. <;:; i:"'•. ~:i'.::il...lf"i"if::.•d that since it has

i:"'tr··,::::,uqd ı onq ,, can not really be

that complicated. I\! c; -1::. t; ı·... Li. E·:· :, the average telepho!""ıe

hybrid connection of electro -mechanical

b :.i.. "I::.'"'· .:::,. n d pi E,· c: r:-,:· s:; , i:":"•. 1 1 held together with 3BA nuts

After all, it did originate in

area of values and internally does present

dafed appearance. for this are many

and none of them have any thing to do with

in electronic technologiy. To do

t·. t·"ıi:'.·:~ latest telephone have coucght up with

the times to a large extent. ı]ui.... homFff

system here does not profess t,\ny

boundaries all technology but it is very much ın

keeping with what our readers expect an electronic

,,:; y -:,3 t E'• en t:. c.; hf,'· • rıo high technology
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companents are used, they are all

the common or garden variety and easily

cıbt,,o..:i..na.b l !:::! ••

It must be stated
here and now that this

in any desired manner.

is sorted out we can do something about it,

bu.t u.ntil th;:ı.n no tampering with th(?. common 

lines~ 
What are the basic requirements for a

telephone system using
the available sets~ The

first problem that arises is
thF:! ci.r .. CU.it~";

must carry aut a part of

u. !''iu. a. l l ·'/

national telephone network ..

possible to address
":i C:) ı. ..ı. r· r:..~ ı:::ı ı...l :L r" ı'2 il

by a pulse train

ı:::ı r· c:; c\ ı. ..ı. c; ı'::.~ ci c:\ :L E:t.1

is::;

c\ i i::>. l I F:J.:\ ,,

to great problem

Ci-f
the telephone set already has

5



bu I ld ,...ti::t \/ (•::.~1 +o

make sure that the dial pulse train corresponds

.ı. .....ı,.,ı.,J t.h-:::ı.t particular extension. :ı: t 

happens to be yes then

fft ı. ..ı. ·:::; t; !' .. i n q u Ir·, that somebody answers

that is the television is switched off then the

extension must be

:ı:t also should be imposihhle for

listen in to the conversation .

i::icl d l ı, ...ı····ı· .. . omplications that

must be ironed out before the network can be

fully operational.
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NO SWITCHBOARD 

The elektor telephone system meets all the

requirements expected a home or small

intercom plus a few added

While the number of J i rrı :.i.. t:.r::cl -i:.'.Ci

it .,,,; hou I d be quite enough for the

majority of user. T h i ,::; nu. m hf"! ,,.. pr"Oı::iE•.b J :/ l;,JUU. J d

'fc,ı'.. p!'"i\ıE,te 'function, such as

f::'.• ;,; İ"i ii::) :i.. t. i c,n ~;; ;I 1 i. kr:,• ..

......-;:
1..• .1 I l"if::.•ti/~Ol""k.

thiı::; typE,• is that it should not need a master

switchboard or exchange .. th :i. ~,;

tha.t. is very much simpler.

the star network the extension are simply

four way cable as

t \·"ı f::: I"\ F::! C: F": ·:::; '.::i :İ.. t;y

'fon ı:::I C) ·f' ;.ı..t .. fol 1 C)V·-JJ.. r·ıq ==

7



I The rinc line ( u~ )

I The power supply line ( +12 V

I The ground line ( o

I The speech line ( L

The power consumption ·f c::ı 1: .. the whole network

:i..ıc; vı::::·ı,··y I C:)!;'·.J .;::ı.f"ıd the single power supply i'.::;

quite sufficient. !;..Jiı'··inq l:::ıt::!-!::.V,iı'::!C::!·n :L i'"ı c:i .i. \/ .'i. du..:t:ı. 1

e ;< t.ı::': n ,,,; :i.. on'.',; is made simple by the connections

p ı:·· o \/ :.i.. cl ı~:::• d C} r·ı the printed circuit board.
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.aı '"'1:;ı

~~_ •.J _ ~-I
~ C ~ I I .al J, :ti l ~ :) o .•

I I I H-! ~
i - I

_,...
I •I

I -~

- • •••••

.12v~ı----­
power supply

82147-1

• 1. The ı.viring of the installation. All intorcunnections between the extensions arıJ made
'oJr way cab I\?.
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FEAT! IRES OF THE SYSTEM

o f
r •! i'i \
\ .L c II c tt cu ,ı 7 J

C:!E·:tE':i!'"ffıinr:::,d 1 :.i.. rl k. orı t.hf:-:•

!..•Ji 1 1

t.o I'"inq i::>.nd

intermittent tone will

tı LED :,•.ii 11 .... , ·ı
~:;I, .I. .! . the other extensions

to indicate that . ! .. ! .
!...! ıı:::.ı

i!:',

dS the handset of

lt :L::::. nut pc:ı ~;;; ·:::;. i b 1 (t.1

other extension to listen in t.o the conversation.

:ı:n

,:::ı. r: ı:-:-:: ı:·· F!:! p 1 .;;;ı. C:: ı:,::_:_, Cİ ı:

remains private no other extension

1 :L ·::~, t, f?: n i r..ı -...,ı :L t;r..:., -::1 'I::. i"'ı :.i.. ı: .. d

t:.c:ı j cı 5.. r·ı little glitch in

10



t·. hE:.· r:., ::< 'i::. ı:-:·:·:· n~:::. :L or·ı be:i.nq t ..:::·,.1 k.ı::.-::.·cl

to was number 3 and it was considered

t:.c:;ı:::ıic of conversation might be enjoyed

extension 7 also. ·r C:• C) b t,J :i.. n the number J without

losing number 3 simply dial

the two numbers, ın

Both extensions, .......... !
cıtt tı.J ı,,)i J ::. J.. n

and extension 8 i ~:;. .ı.. .. ·-·
I. .. LJ . ..I ı ıJ .. ! ! ;ı

C:: .i ı:·· C: l..,1. :i.. t. n

t;C) t. !"·ı i:'!!.• Ci :L ~·::t 1 r:::-. ..ı il is dialed extension

:i.. ı::; di.:::,_Ji':::d

:L -f it

for any number of parties to Joın

Ir,) :l. 11 be the difference

:ı. i::ı <;,; t. F::! ;{ t F! n <::; .i. C)n t, c:ı j C) .'.İ.. 1''"1

·'''•.nd t.h,::;,_ t o f po t;E:.1 i""ı t.-. :L .:::·ı. I

••• '! ·ı
~::ı. .l. .I. the overtones of impending chaos esspecially

.i ·f junior discovers :i. t i ~;} b i..ı t; t; l·"ı E~ ·f -:::ı. ı:::: :.i.. 1 .i. t:. ·y·

11



THE INSIDF CONNEf:TIONS 

The circuit in diagram in Figure 2 is

fairly complicated but construction

12

in tci t hı5,,The comlete circuit

telephone set of each extension

I F:!\/i:::! I tu ··:•·ı;::...:ı ... .ı

L.. but no current

from this until t;h ,:-:·:.· i.. ·ı .:::ı. r.., cl ·::::. i:::.· t.

line b is switched to the earth via the

d :i.. ,,,,.1 in(J for every number dialed

plus one extra. ·rhı,:,:n b :i.. <:,;

Jnıı,i pin J.. 0 +o (1::::; -f O 1].Uiı,J·:::( ·:::iU. .i t., ·r hE·~ C) ı.ı t;p u t; Cı ·f

tha.t

C (JLi. ır· s~ f::1 :::;. T :L to switch on with the aid of A2.

:tine L is directly cunnected to

b uf the telephune,

alung the speech t:.C) aI 1 other extension.



The pulses on the speech line produced by the

dialing mechanism are approximatelly 40 ms in

length with a pulse interval about bU ms

The first pulse received by

extension will reset the counter IC 1 :,

ı::·r·~:? following pulses are then counted

i:::ı\/ I c: :L ı: ı:::;o ın p ._c:,. I'.. a t.o i'.. l\ •f
! .. ·i.J.. together with D2,

Eı.ncl ....., ..:ı-
1,-, ... :ı ;ı retriggerable monostable

!..,) :i .. 1 1 pı···cıv :i.. dF,! c:: 1 c,c: k +o ~:::- ı:·~~ c c; r..ı ct

last dialing pulse arrives.

required extension the linked output ( !:::,F2t.i/·Jı:.''!f:~r .., ul ıı:.,!

C:)Ll t.pı.ı -!::. o f I cı , uı tD rn

high thus setting FFl. The Q output of this

Fl .ip+f lo p 1/·.i:.i.. 11 {"Jf'"ı::::·•·· high

~·::rıı:.-:,,."::.j'.. h I :i.nr:·:· L +o h·''''· n c:! 1:;;, F! t;

At the same time, the Q output OT F~~

w:.i..11 start oscillator around N5

ring the bell via

When the handset lifted FF1 is reset and the

13



bell stops ringing.
The person at the extension

is now connected

All other extension are disconnected.

C:)1..J.t.pı.J.t. C)t 1::-ıı:::.' .L C:)V·.J v-.ıith ı' .. F::ı':;ı...ı.1 t tha. t

Tl ~-,ıill be switched off. i....FD İi•ii 11 ı .
ı..ıı:::.'

lighted denoting that the line is busy.

If the handset of the telephone being called

:L ~:;:. r..i c:; t. l it t!:' ..:-~c\ (there is a good program on

FF::::: ıı-.ı:i.. 11 -:':'.lf"'t d

will stop ringing.

14
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PART LIST FOR FIGURE 2 AND 4: 

RESISTORS: 

R2, R13, R24, R25, R30 = 100 ~

R4, R6, R7, Rll, R17, R20, R22, R29 = 1 V 

PJO :::: 2'..?0 O

ı::(14 :::: :.l'.? I<

n:::!;J.. :::: JH I<

16



CAPACITORS: 

Cl!' C:5 ::::: lOO nF

C ::~; ::::: t> ::J r·, r:·

C .,'.J. ::::: J.. /J. ı:::· / ~::, O \J 

CL, :J.. j..i.F 16 \I

Cl =::: J. .. '.:', pF .l.ı::°:) !\/

C fj , c:: C/ ::;:: _t

c:.ı..o, c12 = 470 nF

C:J.l ::: :::!;::=:; nF

C:1..3 = l pF l6 V (Tantalum)

Cl!'.!- c::: :J..O nF

SEMICONDUCTORS; 

T :i.. :• T6 ::::: BD'.?42

T :·? ::::: IJ C:: /::, ,q. ()

T::::; :j T ::::ı ::::: ı:.:: c: ::.=,:ılı. ·7· r.-)

T ..q. :ı T ·7 :;::: EJ c:: !_:_::ı ~:.:.:ı ·7 I3

Dl .... D4,D6,D7,D8 = 1N4148

17



D '.:.', ::::: L.. ED

D9 ''" J.. !\lf.!.001

:ı:c:ı.. ,,,: 4011

IC? !I I C6 40 :ı..::::;

I c; ::::; !' I c: ~:::ı ::::: ll. ı::) c,t ::::;

I C4 ::: 1...ıvı:::;::;:;9

IC'/ ::::: !.. .. M::~; jH
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POWER SUPPLY

Power consumption of t.F,!! 1 E:phcınc:.•

the power supply

!rJ.i.. l 1 !:::ı•::'.' CjU.i tE•

fulfıI three requirements.

.-"\I I
..;.. .ı.:.:. \/ I. ·::::. !..J. ~::} ı~-:~· cl ·f c:ı r·

electronics and thF! IC

t; i..·,r::

p l'··cı\/ j.. Ci E·•d

t. hE·:• t.1...-..; C) 18 volts secondary

:i.. n

I :i.. nr:=:.· I
!. .•. I :i.. nı::-:· rıot;

quite as obvious. As many readers may know the

microphone insert in the handsets are carbon

granule capsules and

t.hE:across them to allow them to -function.

output. l:i .. nF!'.',; . ı .. ı .
ı... l ıı:::.'

12 volt, L and LI are connected

c: :L r·· c: u :.i.. t, t::ı c:ı -:·:":ı. t·d ~::; ,!•• !.•.••••
1...1 JI;::.' ı:·:·:·~ >:. t. ı:-:~·: r.., t :L c:; r'ı ·:s ..

19



u-,

1800- 8200- L

Trl
C16 :r: IOOCıı,ı

JS\/

4x
1N4001

~--,---;.1
I I
ı IC7 l
I 7812 ~,---1+)12V
\ I
ı.{ - - -~

2 ıı 18V
0.25 A

C17

82147-3

This power supply will be sutfif ient for the complete network of up to nine
• A heatsink is required for 1Cl1. •••

20



F'ART LI ST POWER SUPPLY 3 AND 5:

p:52:c:::J.. HO ~)

C15,C16=1000µF,35 VOLT

c: 17· ::~: I. () i..i. F~ :, L <::) 1··./ C) L~ T

D10.....D13=1N4001

:1 l UCEL..LPıl\!EDUF !i

Tr=transformer 2*18 Volt/250 mA heat sink for 1C7.

Two points to note readinq the printed~ ·-

circuit board.It will be seen in figure that

c:ıt orı thii:,:

marked ı 9 and m.A link connected between

İ/·.) .i. 11 (_;J :J.. \/ F:":~ t.i· ..ı.:::ı.t.

21



=:0 ;,:: tE'•l'"l t :i.. Dn that particular number [l:i .. nk m to

,~:>::::: ....... t. f., .: .•...•..ı::;.1;,:. i..• f."::.'I t i....J.. •..J! I

It. ,,,;hou.ld b1::::•

:···ı:-:-:·:•CJI...I. J .;;;ı_ t:.C:ı!'" :r.c·7

(-::21,=; p u c; :i. a. :ı. 1 \-'

extentions are being

to prov :.i..cii:::'. th(,'2

lot; o f



it board for figure 2. One is required for each telephone. All external
one edge of the board.

23
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Sb

Figure 5. The printed circuit board for the
power supply. Only one is required.



#' :ıı..

THE WIRING

interconnections between

sets are made by f Ci U. i'"" ····· ı,~; .:,,,. y C:: .,,,. b 1 F:.•

·f .;:;,. I 1 C) ı_..·..j E·?! c! 1/,) :i.. l :ı.

! I
LIrrı :L r·ı ct

un

supply board. This line carries the bell

in

cl i r·ec: t 1 y tc;

secondary winding of the mains transformer as

in 'f :L(.l ıı :.!.. =:

.ı. .t...ı J telephone set ıtself

m CJ ·::;; t, pc::ıpu. I Eı.ı····

thr:.• ıTı.::·:ı. . .'.İ Cit'" d:.i.."f"f:i.. c::u.:ı.ty

Ci!.J.f:':! t.o ""i'.:,:ı.c::t. t; j·..i-::':i. t;

available on the

originated any where.

.i.t; :i. ·:::;

.i f not; -:::•.l I telephone networks will ha.\ıf':!

24



the G.P.O system.

t:.l"'ı·:·:·:,. t:. ;; must where Murphies·

Law is must active, it is strongly hoped

telephones you have just

p i c:: k. f':! cl u. p .:::i. t. l'"'iqht.l.,f .
t...l li:;;.'

not desiqned solely replacements for

the unique klutterbank exchanqe that existence in

the Burmain jungle in

vcıu l"'ı.:::ı.\/(•:•:·:· found Figure six

to this our spies in D. T

have sent us the following .i, n 'f c:ı r· en -:·::·ı. t; :.i. or·ı ;: I !"'ı ıTı () ~::; t.

:ı. :i.nr• ( .i. n ı:::· i qu. i'". r,ıG.P.O. Telephones,

~:, :i.. ;< ) l;-..ı:i.. 11 labelled connection, .
LJI:::.'

i::ıncl the b i,si:İ.. l :ı.1/,i:i. :ı. ı

cı.rcu ı.. t

t.o :i.. nc! the averaqe telephone

but our system here requires thı::,; C: :.i. i'""C::i...t :Lt

F :İ..(JU.i'""("'! (ı·····!::i,, Dur aqent informs us from the

inscrutable D.T. t.hı?.-~·

25



wire strap between c:: c::ı n r·ı (·:·:., c: t; i C) n

,:,-:..1 :ı. thi::ı.t for the change to be

... , ....
t.l ı...ı . !..

f ıt...ı ı... ,:::l li·,)C:)l'"d

invited a simple test procedure to

••,: .: ..••••• t
I .!.. I ILI

I...Js:;r::, thF:.• \/O 1 ts,.:I..B

windings as a test \/ Ci l t.•:::lq f::.• c:ı:::ınnc,c tE-::•d

a 100/35 volts electrolytic in

:tc::.:::.. ô :ı

pı:··c;t.E-:·c:t:.ic1n aqainst any damage to the telephone.

t.ı-ıo

the telephone set normally ( on J.·/

foı.ır .. .i.n T ..-::
.l tDl'"

rings yc:ıu have the c on rt ı:::::c:: t; :L orı a

I C:)LlC:İ in

p .i, (·:•'.•) C: (•:·'.1 !I ti· ..,1::.~n test voltage is connected

across a and b.

,.... ,
.LO



'1
l
j

,Iil
\ı

I

!
l

T ı(]:ı

_L_ o---,
- I-:- I

I

6b

a

••••• ı(]:ı

6. T~e first drawing shows the circuit th at is expected to be found in the normal
one set. Drawing 6b is the circuit required for the home t~lephone system. Notes on the

9-~ are in the text.
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REMARKS:

A few pointers are inc: :ı. u.d1::1d t.o

provide readers with a ring af c:anfidenc:e in

of 3.75 volts. ThisAl ... A4 are set at a

L..FD v-, ı:::
J..i »•• .1

-:::·,. ~:::. c; r·ı r:.1

(A4 operating correctly).ha.nd':'if,~t

.i, ·:::~ ı, ..J ı

r.omodi f iE·:c:İ. It ,:::;. J ~::;c: t::ır.-:·

change the value of t. \"·ı ı;.-::, L.. r:: [) ~::~ t:. 5.. 1 1 ...! •••..••.•.••
ı...f ı...JI:::?~::;

not behave c:arrec:tly.

to switched off

the current sensor Tl although

t.h i.. \::i is unlikely as the majority of

have a power consumption of about 20 ta 25 mA

1 f!:! \/ i::':.• 1

practically O volt, t.hEi 1 :L ·f tr,,;j •

In order ta connect the

28



~:::. p f·'.~· E:'.1 C: i·'"ı 1 inf:! ;ı It. :,.. ~::}

.i r..ı t. fl.' r·· c: c:; r·ı n E~ c t. :L c; r..ı b;::.:, t ı,,._ı F:) f") r ..,

:\.. '-:::, p\'" Cı'··.i :\..Cl•:::! Ö

possible to use a

+ t···ı i:'!.~ t C:.~ J (·'::~ 1:J f"ı C) nE~· ~S ıı

:i_ •tt. t;::~ .:::ı.C. Y"t ~:.-..~ 1:::: t.

Th:i .. ~:; v-Ji 11 supply each telephone with

j]C:)l/•,Jli:?.• i""'' ·fc;r-· t.l·'"ıi!.·':! ·::::.ı:::ıE·:1i::':!C: {"·ı

l. .J. ~;:;(-:=:: "f i...l11 ·f o r: ·:::; o ff! F:i!

tıı,iO t,,J:i.l·"'f:!

i ·f ,:;;ı, ~::~ m .:::,. I J

:L t ~:; ı::::ı v~; n

1 :.i.. 1""t (·'.~-:· 11 This may be very

.i. r·ı E: t. a. ]. 1 .:::~ t. i C:) r..ı ~S u

·rı·..ı;,,,, intelligent reader may need t.i·"ıf:!

lines and· wrong numbers but arealism of cross

t::::, t; fi! ,:''.:'ı. c:i '·:/ d .i, ı:,::::• t. C:) -f H .. T" each day should
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'Ti:.?. l E'!C ornı.ın i C ic:\ tiCin

the early years

.................... !t .. {::\'...I.~::~':::.'ı.,.ı

1 uq ic

uf this pruject.

CONCLUSION::

has always been t; ,...ı (:.~: en .::~.. :.i Cs r..

prDJect student,

in

tcı ct E·'.• \/ (·::-:• 1 CJ p proj !'::!C:: t.

and electronics are the basis

project is A HOME

t.oTELEPHONE SYSTEM it. CD.I"'! be easily adabted

various places such as

i t

..... ,::
t..ı ı

is practical.The system consistit

a)Powet- Supply

b)Control Table Unit

c)Teleprıones

In the system there are nine ccımmuniı:::ation

t.i"ıı:::.' telephone has a onecont. ro :ı.

30



cl .i.. (J .ı.t; ( '.',;!.JC h l" " " " " "c;) "
/\ .ı ..
{'"'! ı., ·;::>.::ı.!Hf::!

tiıTıE:.1 four securately .. Security

not t.ı::::ı

it thi::!.•another. Since control uni.t;

number desired may be detected

Thi'.''; :i..ntc2ı·.. rı al t:.c::ı

100 comunica-tion points by connecting t.lf,JO

I c: :1. .l\. () :L 7· :ı.'.::;

!::'. '.:::. t;.:;:; b 1 :i.. -:::; h :L n ı:_:_ı
a nine telephone system cost only

As a conclusion the project proved

telecomunication nd the importance

telecomunication ı.n d,:ı.i I y Tht'" pı····oj;,:':c:t

-1::. C) .:::'ı. -I:~. (~-~· ;.:: t; i I (·:-:~bF: -::!.pp l :Le:d

the department of:

-Manegement

-Dyeing

-Sewing

•.... .-uesıng

-Transpor-t.3.tion

31



-Packaging

-Accounting

-Quality Control

-Technical Service

In an ordinary day these departments

communicate to each others very often this

In

i::..ppl:i..ca.tiı.::in o f t.h:L~5 p ır· C) j r:~ c:: t;

ı,,)i l ı b;:,::,t.i..ıT!i::::

produvt.i..vity will

F:i..ni::1.l ly thi:'::~· project students

lot about the problems and

,,,;o :ı. u. ti un ,c,; :i.. n ı-ıtı i, li::::

developes the abuve project.
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APPENDICES:

T R A N S I S T O R S

i II I I I I
TYPE . Vcb I Vee I Veb Tc • -r- j I Ptot I hfe I hfe I ft

I - I I ! I I

(V) (V) I ( V) ( mA) İ ( o C) I (l,J) I min I max l MHz I
I

!

I
i I l I ıBD242 55 I 45 I 5 ..::,UOU I 1 ıc;-~. 40 I 1 ! 25 3-~-ı...ıı

I
I I C

- I I I I j

BC640 80 70 I ~· 110001 1501 1 I 40 I 150 I 50
I I

I '
! • I j

!
BC547 SC• 45 I 6 I 1001 1501

;ı-... ı:: f ,, 200 f. .r,--"z-..
I ! ı_ı a ..J I ..;. i

I .£_l_n_,

I I l
BC557 i i I I

I ,,
I 50 I 45 5 ıt)() I 1501 0.5 I ..;. ! 200



LM358N

SUPPLIED TO BY NATIONAL SEMI CONDI ICTOR

A dual low power op-amp desingned specifically to

operate from a single supply rail of 3 to 30 V d.c.

with a quiescentcurret of 500 MA.

Featuring an input common mode range that includes

graund and an output voltage that can swing to ground

this op-amp is ideally suited for direct operation

from astandard +5V d.c. supply and is compitable with

all forms of logic.



LM339N

Two law power, law offset voltage comparator

integrated circuits.Featuring operation from single

power suplly aver wide range of voltages, these

comparators have an input stage that allows the input

common made voltage range to include ground.Operation

from split power supplies is always possible and the

law power supply current drain is independent af the

power supply voltage.Outputs are open

collectors.Application include limit comparators

threshold detectors, square wave and time delay

generators and general sensing to OV.The LM339N is

dual comparator in 8-pin dual-inline package.
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National
Semiconductor

4013BM/CD4013BC Dual D Flip-Flop

0138 dual D flip-flop is a monolithic cornplemonla­
(CMOS) Integrated circuit constructed with N- and
el enhancement mode transistors. Each flip-flop
,pendent data, set, reset, and clock inputs and "O"'

" outputs. These devices can be used lor shift rogis­
ications, and by connecting "Ö" output to tho data

lor counter and toggle applicalions. Tho logic level
tat the: "D" input is transferred to the O output during
llive-going transition ol the clock pulse. Selling or

is independent of the clock and is accomplished
· h level on the set or reset lino respectively.

Features
• Wide supply voltage range
• High noise immunity
• Low power TTL

comı ,., ıilıility

Applications
• Automotive
• Data terminals
• Instrumentation
• Medical electronics

3.0V lo 15V
0.45 v00 (typ.J

lan out ol 2 driving 74L
or 1 driving 7 4LS

• Alarm system
• Industrial electronics
• Remote metering
• Computers

nectlon Diagram

14 il 11 11 10 9 I

-

II
F/F F/f

1 2

I I

I.__

I z l 4 6 6 , ,

Voo

Dual-In-Line Package
02 CLOCK2 RESET2 DATA2

01 n1 CLOCK 1 RESH 1 DATA 1

top View

th Tat>Je

SET2

SET 1 Vss
TL/F/5946-1

CLI o A s a a
_/ o o o o 1
_/ 1 o o 1 q

""""-

)( o o o a
)( )( 1 o o 1
)( )( o 1 1 o
)( )( 1 1 1 1

No change
t = Level change
• ~ Don't care case

Order Number CD4013B'
Please see Section 6. Appendi• D

lor availability ol various package lypeı.



··< < ------------··-···

, •. Maximum Ratings (Notes 1 & 2) Recommended Operating:Jr'tt.••..•• pace specified devices are required, Conditions (Nole 2)llıf • ••auonat Semiconductor Sales Office/
_tıultıra fqr avallablllly and specifications. DC Supply Voltage (Voo) +3 Voe to+ 15 Voe

SupplvVoltage (Voo) -0.5 Voe to+ ıo Voe Input Voltage (VıN) o Voe to Voo Voe
Voltage (VıNl -0.5 Voe to Voe + 0.5 Voe Operating Temperature Range (TA)

CD40130M - 55•c to + 125·c- 55•c ıo + 15o·c CD4013BC - 4o·c to + 05•c

700mW
500mW

260°c

Electrlca] Characteristics co4oı3sM (Noıe 21

Parameter I Condlllons ! =ss-c +26'C + 121,;o~ Unlta
Min Mııx Min Typ Max Min Max

Ouioşcont Device ı VoD = 5V, VıN ~ Voo or vss I.O 1.0
30 I 11A

Curr,nt Voo = 10v, VıN = Voo or Vss 2.0 2.0 60 µA
Voo = 15V, VıN = Voo or Vss 4.0 4.0 120 µA

Low L9vel j llol < 1.0 ı•A
Outl]lll Voltage V00 = 5V

ı ı 0.051 ~ I I 0.05 I ı 0.051
V

VoD = 10V 0.05 · 0.05 0.05 V
v00 = 15V 0.05 '• 0.05 0.05 V

.High Level j iloi < 1.0 µA
Output Voltage Von = 5V I 4.95 I I 4.95 I I I 4.95 I I

V
v00 = 10v 9.95 9.95 9.95 V
v00 = 15V 14.95 14.95 14.95 V

Low Level I iloi < 1.011A
Input Voltage Voo = 5V, Vo = 0.5V or 4.5V LI1.5 I

I I 1.5 I 11.5 I V
Von = 10V, Vo = 1.ov or 9.0V 3.0 3.0 3.0 V
Voo = 15V,Vo = 1.5Vor13.5V .. 4.0 4.0 4.0 V

High Level j iloi < 1.0 µA
Input Voltage Voo = sv, Vo = o.sv or 4.5V 3.5 , 3.5 3.5 V

Voo = 10V, Vo = 1.0V or 9.0V 7.0 . 7.0 7.0 V
Voo = 15V, Vo= 1.J]Vor 13.5V 11.0 11.0 11.0 V

Low Level Output ı Voo = SV, Vo = 0.4V 0.64 0.51 O.BB 0.36 mA
Current (Nole 3) Voo = 10V, Vo= 0.5V 1.6 1.3 2.25 0.9 mA

Voo = 15V, Vo= 1.5V 4.2 3.4 8.8 2.4 mA
High Level Outpulı Von = 5V, Vo= 4.GV -0.64 -0.5.1 -0.88 -0.36 mA
Current (Note 3) Vno = 10V,Vo= 9.5V -1.6 -1.3 -2.25 -0.9 mA

Voo = 15V, Vo= 13.5V -4.2 -3.4 -8.8 -2.4 mA
!npul Currarıı· -~, Voo = 15V, VıN = ov -0.1 -10-s -0.1 -1.0 µA

. Yoo = 15V, VıN = 15V 0.1 10-s 0.1 1.0 µA



DC Electrical Characteristics CD4013BC (Note 2) (Conlinuod)
'

Parnnıetor I ... 40''C ~I 25"C I I 85"CConditions ,-~;;;-~ -PM~ -Typ ·1 Max - ~;rM~ Units

High Levol / llol < 1.0 µA
Input Voltage Von = 5V, Vo= 0.5Vor4.5V 3.5 3.5 3.5 V

voo =, ıov, vo ~ ı.ov or o.ov 7.0 7.0 7.0 V
Von = 15V, Vo = 1.5V or 11.5V I I.O '1.0 11.0 V

Low Levol Output I Voo ,, 5V, Vo = 0.4V 0.52 0.44 O.OU 0.36 mA
Currant (Noto 3) V00 = 10V, vo = 0.5V 1.3 1. 1 2.25 0.9 mA

Von = 15V, Vo'= 1.5V 3.6 3.0 8.0 2.4 mA

High Level Output / Voo = 5V, Vo = 4.6V -0.52 -0.44 -0.88 -0.36 mA
Currant (Note 3) Voo = 10V, Vo= 9.5V -1.3 -1.1 -2.25 -0.9 mA

Voo = 15V, Vo= 13.5V -3.6 -3.0 -8.8 -2.4 mA
lnpql Current I Voo = ısv. v,N = ov -0.3 -10 -5 -0.3 -1.0 ııA

Voo = 15V, VıN = 15V 0.3 10-s 0.3 1.0 /tA
llot• 1: "~b&ol4tıı ~o•jııııırn flatjngs"are thoso values beyond which tho sııluty ol lho device cannot ho guarantoed, lhoy aro nol meant lo imply that lhe devices
llıoukl 1>11 opıır•!ı>İ! at llııt&ıı µntıfs. Tha lalıles ol "Hocoınmorıdod Oporalirıg Cunditlons" and "Elocuical Charactoristics" provicJo conditions lor actual devicıı
ıperafion.
llot• 2: Vss = QV ıınlesıoıtıerwlso speciliod.
llott 3: loo and loı. are measured one output al a limo.

AC Electrical Characteristics* TA = 25°C, CL = 50 pF, AL = 200k, unless otherwise noted

Symbol Parameter Conditions Min I Typ

-
200
80
65-
100
50
40-
100
40
32

Max Units
CLOCK OPERATION

Propagation Delay Time Voo = 5V
Von = 10v
voo > 15V

350
160
120

ns
ns
ns

ITHL, tn.H Transition Time voe = 5V
Voo = 10v
Voo = 15V

200
100
BO

ns
ns
ns

Minimum Clock
Pulse Width

Voo = 5V
Voo = 10v
Von = 15V

200
80
65

15
10
5

40
30
25

ns
ns

·OS

Maximum Clock Rise and
Fall Timo

SET AND RESET OPERATION

IPHL(A),

IPUl(S)

Propagation Delay Time , Voo = 5V
v00 = 10v
Von 00 1 fıV

twH(A),

lwH(SI

Minimum Sel and
Reset Pulse Width

Von = 5V I I 9
Voo = 10V I I 4
Voo = 15V I I 2

tACL, IFCL Voo = 5V
Von = 10v
Von= 15V

µs
ftS
,,s

Minimum Set-Up Time

300
130
DO 

.ns
ns
ns

Maximum Clock
Frequency

•ı,,c Parameters aro guaranteed by DC correlated testing.

MHz
MHz
MHı

Isu Vno = 5V
Von = 10v
Vno = 15V

20
15
12----

2.5 5
6.2 12.5
7.6 15.5-

-
150
65
45
-

o
o
5-
;

Von = 5V
Voo = 10v
Von = 15V

ns
ns
ns

ns
ns
ns

Average Input Capaclta~-~ I Any Input I I ! I I



Qchematic Diagram

MASTER SECTION

Voo
SLAVE SECTION

Voo Voo Voo

I

r.l

L
~11.1 . I

r
cl

Vss I ı:ı. Vss

L
-!1

RlSET rCt

Voo Voo

~J rd~)- .. "
q . q

Vss

Tlff/59<6-3

Alt P·SUBSTRATES ,ı ~ I CONNECT EU 1U Yoo
ı-

TL/F/5946-2

ALL N•SUBSrtıATES ,1::, CONNCCT[[l rn Vss
t- .

Tl/F/5046-4



Logic Diagram

MASTER SECTION SLAVE SECTION
Cl

DATA TG
Cl

TG

TG

n
RESET0-----~-~--1....-_.::.:._~~--__j

Cl
BUFFERED OUTPUTS

cl Cl

CL~

o

TL/F/5946-5

Switching Time Waveforms
,,

CLOCK Vss 10%

•ı

DATA

o OR ıı Vss ....,_..._. _

Tl/F /~946-6



Natıonal
Semiconductor

D4017BM/CD4017BC Decade Counter/Divider
lth 10 Decoded Outputs
D4022BM/CD4022BC Divide-by-8 Counter/Divider
ith 8 Decoded Outputs
ncral Description
CD40178M/CD4017BC is a 5-slage divide-Lıy-1O John­
counter with 10 decoded outputs and a carry O';Jl bit.
CD40228M/CD4022BC is a 4-slago divide-by-O John­
counter willı O decoded outputs and a carry-out Lıil.
Se coımters IUQ cleared lo their zero count by a logical
on their resel lino. These counters are advanced on the
illva sdqo of \ho clock signal when Iha clock enable sig­
ls in the logtcal ''O" stale.

contiquration ol the CD4017BM/CD4017BC and
022BM/C04022BC permits medium speed operation
assures a hazard free counting sequence. The 10/0

oded outputs are normally iıı the logical "O" state and go
the logical "1" stale only at their respective lime slot.
h decoded output remains high lor 1 full clock cycle.
carry-out signal completes a lull cycle for evory 10/0
k Input cycles and is used as a ripple carry signal to any
ceeding stages.

Features
• Wide supply voltage range
• High noise immunity
• Low power

TTL compalilıilily
• Medium speed oporalion

3.0V lo 15V
0.45 voo (typ.)

Fan out ol 2 driving 74L
or 1 driving 74LS

5.0 MHz (typ.)
with 10v Voo
10 µW (typ.)• Lowpowor

• Fully static operalion

Applications
• Automotive
• lnstrumarılalion
• Medical electronics
• Alarm systems
• Industrial electronics
• Romole metering

onnection Diagrams

CD4017B
Dual-In-Line Package

MCODEO OUTPUT '"J"

Vss

II Voo
Ii RESH

!!_ CLOCK

1l CLOCK ENABLE

II CARRY-OUT

11 DECODED cuıeur ..•..
10 DECODED OUTPUT "4"

DECODED ouıruT •••.•

lllr/5050- I

Top View

CD4022B
Dual-In-Line Package

OE CODED OUlPUT •• , .•

DECODED OUTPUl "11"

16 Voo
15

RESET

14
CLOCK

1)
CLOCK £NAil£

il CARRY-OUT

11 DECODED OUTPUT ••4 •.

10 DE COOED OUTPUT "7"

NC

DECODED OUTPUT «z••

DECODED OUTPUT.,.

DECODED OUTPUT ·1•

NC

DECODED OUTPUT •.l ..

Vss

TLIF/5950-2

Order Number CD4017B• or CD4022B•

Top View

'Plonso look lnlo Soction a. AppomJI• D lor nsallnlılllly ol various pnckngo lypes.



Absolute Maximum Ratings (Notes 1 & 2) Recommended Operating
If Mllltary/ Aerospace specified devices are required, Conditions (Nole 2)
contact the National Semiconductor Sales Office/ DC Supply Voltage (Voo) +3Vocto +15Voc
Distributors lor avallablllty and specifications.

DC Supply Voltage (Voo) -0.5 Voe to ı 10 voe
Input Voltuuo (VıNl o to v00 Voe

Input Voltago (VıN) 0.5 Vrx: lo Vllıı ı 0.5 Vue
Oporatinq Temperature Range (TA)

C040170M, CD4022BM - 55•c to + 12s·c

Storage Ternperaturo (Ts) -- G5°C lo I I 50'C CD40 I 70C, CD4022BC - 4o·c ıo + as·c

Power Dissipation (Pn)
Du~l,ln-Lino 700 nıW
Small Outline 500mW

Lead Temperalure (Tı_)
(Soldering, 1 O seconds) 2GO"C

DC Electrical Characteristics co,101mM. coı1022nM (Notu 2ıI 55'C r . ,.. rrParameter I Conditions
--- __ '._._._J Unllı

Min Ma, =-ı Typ
Max Max

Quloscenl Device I voo = 5V, VıN = voo or vss I 5 0.3 5 150 I ııA
Current Vno = 10V, VıN = Von or Vss 10 0.5 10 300 µA

VoD = 15V, VıN = Voo or Vss 20 1.0 20 600 pA

Low Lovol ı lıol < 1.0 f'A

I IOutput Voltage VDD = 5V I 0.05 I o I 0.05 I I 0.05 I V

v00 = 10v 0.05 o 0.05 0.05 V

voe = 15V 0.05 o 0.05 0.05 V

High Level ı lıol < 1.0 µA

IOutput Voltage v00 = 5V 4.95 I 14.951
5 I 4.95 I I

V

v00 = 10v 9.95 9.95 10 9 ss V

Von= 15V 14.05 14.95 15 14.;5 V

Low Level ı lıol < 1.0 ııA

I IInput Vollage Voe = 5V, Vo = o.sv or 4.5V 1.5 I I 1.5 I I 1.5 I V

voo = 10v. v0 "" 1.ov org.ov 3.0 3.0 3.0 V

voo = 15V, Vo = 1.5V cır I :ı.~iV '1.0 '1.0 4.0 V
··----

Higlı Level I llol < 1 O ııA·
Input Voltaqo Voo 0= 5V, Vo = 0.5V or '1.5V 3.5 3.5 3.5 V

Voo = 10V, Vo= 1.0VorU.OV 7.0 7.0 7.0 V

Vmı = 15V, Vo~- 1.5Vor ı:J.5V 11.0 11.0 11.0 V

oı I Low Level Output \ v00 = 5V, Vo = 0.4V 0.64 0.51 0.68 0.36 mA

Current (Noto 3) Vr)l) = 10V, Vo= 0.5V 1.G 1.3 2.25 0.9 mA

Voo = 15V, Vo= 1.5V 4.2 3.4 8.8 2.4 mA

loH I High Level Output I Voo = 5V, Vo = 4.6V -0.25 -0.2 -0.36 -0.14 mA

Current (Nole 3) Von = 10v, Vo= 9.5V -0.62 --0.5 -0.9 -0.36 mA

voo = 15V, Vo= 13.5V -1.8 -1.5 -3.5 -1.1 mA

lıN I Input Current I Voo = 15V, VıN = ov --0.1 -10·-5 -0.1 -1.0 µA

.voo > 15V,VıN= 15V 0.1 10-5 0.1 1.0 ııA

DC Electrical Characteristics CD4011sc. cD4022sc (Noto 2ı

Symbol I Parameter çondl\lons FO'CMff I
+ 25° +85"C Unlla.

Min Typ Max Min Max
•'. 'ı

loo I Quiescont Device voo = 5V 0.5 20 150 11A

Current voo = 10v 1.0 40 300 µA

~.!:!=~
5.0 80 600 µA

VoL I Low Lovul

I
ital -, 1.0 ııA

I I I I I
Output Voltage VDO = 5V 0.05 o 0.05

I I 0.05 I Vv00 = 10v 0.05 o 0.05 0.05 •. ,,V

v00 = 15V 0.05 o 0.05 . 0.05 :., .v

Voo I Higl) Level I liol < 1.0 ııA
Output Vollage Von =·0 5V 4.95 4.05 5 ' 4.05

~Voo = 10v 9.95 9.95 10 9.05

v00 = 15V 14.05 1 '1.95 15 14.95
;

,. • I,,,;

Note 1: "Alısohılo Ma.ımum Relings" aru lhose values beyond wlılctı ıtıo safoly of 11-..ı uevıce cannoı lıo ııuararıtaod, ıtıev are not meant lo lmµly that ın. dtııtıı
shou!d be oporaıou at ıtıuse limits. Tlııı ıable of "Recornnıerıdutl Opernting Condilioııs" arıd "Eloclrical Ctıaracıerislics" provides conılitions lor acltıal ıltı,:,

operatıon.
Noıe,2: Vss = OV unloss ollıorwiso spociliocJ.
Note 3: loL and loıt aro ıosıod ona output al a limo.



DC Electrical Characteristics CD4017UC, CD4022EJC(Noto 2) (Conlinııod)

Conditions
Min Max Min

I + es·c I Units
.

1 1
Typ I Mrıx . Min I ....

Low Level lıol < 1.0 µA
InputVollago Vuo = 5V, Vo~ O.'.,V or '1.5V

Vun'"' IOV,Vo ~ 1.llVor9.0V
I I I Vou - 15V,Vo - 1.5Vor 13.5V

iloi < 1.0 ıtA
Vıııı - 5V, Vn - 0.5V oı ,1ı5V
Vl)IJ - ıov. Vo - I.OVor H.OV
Vou = 15V,v0 - .ı,.,,v or 13.:ıV

-40"C
PArflmeterbol

1.5
3.0
'1.0

1.5
3.0
'1.0··--~~1---4----t---t

High \.ovol
lnPlll VoUııge ::ı.5

7.0
11.0

3.5
7.0
11.0----,--- ,- ..-·-----·'-----~---+----;I--

Vnn -· 5V, Vo - il ,1 V 0.52 0.4'1 () 011 ' o.::ıG
v1 ın ·- ıov. v., ıı :;v ı .:ı ı. ı ? 7t, o.n
Vuu ... 1!,V,Vu l.!ıV :Hi --- :uı __ .ıı.ıı -- 2.'1

lfi1Jl1l.evol°'4tpul Vuo'=5V,V0~4.GV ---0.2 ·-0.16 ... o.:ııt --0.12 mA
Cur~nl(NoltS) Voo = ıov, Vo= !l~,v --0.5 _,0.4 - o.n -0.3 mA

ı,--....ı-----~- ......+-v-'0::,;0:::,_~_-_ı_s_v_._v-"0'--=-~:Jsv -- 1A -- 1.2 - ='3. -1.0 mA
Voo = 15V,VıN ~· OV · 0.3 --10"5 •·0.3 -1.0 µA

~ I I Vµo = 15V,VıN ~ ~~".'.-. 0.3 . __ ~ . .'?~.. . o :ı 1.0 /lA
ıııı lı ".\&•fel•M ••••• ımı.,,, 11•""'1•'' AIO llıoşo vnhıno lınyıııııl wı,,r: ıı "'" shlôly Of llıt'l ıH1vlCi> r,ı,,ıııoı ı,,ı \jtınınl\lM"ı!, ,ı,"t "'" ı•o! ,ıııııırıı"' ııı,r,ıv ıtı~l lhıı dnvleııs
~ lın fP•r••d ,t theıcı llmllf, Tho ınuto ol "nııcoııııııoııdo<J Opo,nllıı11Coııuilloııs" Ant.I "Eloclılcnl Choınçtnrlıtlc•·• pıo'/lllııS r,tlldtlorıs lor aclu~I device

-ij~OO.

Low l.ıJVolOutrut
cı.uroııt (Not• Ol ·

Input Current

ı, ı: \lsı; ~ ev unless plhıı,w,o specified.
It 3: lol •rı<l loH eııl' toaltd one putput el a lime.

AC Electrlcal Characteristics*
A • 2s•c, CL .., 50 pF, AL = 200k, t,cL and tıcı. = 20 ns, unless otherwise specified

3.5
7.0
11.0

uax,f3.0 V
4.0 V

I
V
V
V-

mA
ıııA
ınA

Units
Symbol I _ Parameter \ Conditions I Min I Typ I I
CK OPERATION

Max

415 800
1ô0 320
ı:ıo · 250
240 480
05 170
70 140
--- ---

500 1000
200 400
1GO 320

~Ill, tPLH I . Proµagalion Delay Time
GarryOut Line j Voo = 5VVon = 10v

Vol)= 15V

Coıry Out Line I ~5V 1
Vuo = 10V CL= 15 pF
voo > 15v

Decode Out Linos iv~~-:-~-5V
VoD = 10V
v00 - 15V---,--

IJLH, lrnL I Transition Time Carry Out
and Oocode Out Lines
tnH I v00 = 5V

v00 = 10v
v00 = 15V

lıtıL I Von = 5V
v00 = 10v
v00- 15V

cı I Maximum Clock Frequency I Von = 5V } Measured with I 1.0
Vuo = 10V Respect 10 Carry ::?.5
Vuo = 15V Oulpııl Uno 1.0

lıııL, 1wt-ı I ~1i,ıiınıınıClock I VDo = 5V
f'ıılso Width Vno ,- 1 OV

· v1,n·-15V

kc~, tıcı. I Çlpck Risa and I voo = 5V
fal! I inıo Voo = ı ovv00 = 15V

lsu I Minimum Clock Inhibit lJrııJ = 5V
Dain Solup Time oo = 10V

JO = 15V

.£ttL_ I A~orngo Input Capacitance

ns
ns
ns
ns
ns
ns
ns
ns
ns

200
100
00
100
50
40

MHz
MHz
MHz

125
45
35

ftS
µs
J:L.S

360
180
130
aoo
100
00

2
5
6

250
90
70
20
15
5

ns
ns
ns
ns
ns
ns

ns
ns
ns

120
40
32

ns
ns
ns

240
80
65

5 7.5 pF



.C Electrical Characteristics*
= 2s·c. CL = 50 pF, AL = 200k, ı.cı. anti ııcı = 20 ns, unloss otlıorwise specifiod

Parameter
Conditions I Min I Typ I Max I Uni!•

Voo ·~ 5V
415 600 ns

Von ~ ıov 160 :.120 ns

Voo = 15V
130 250 ns

Von ~ 5V }
240 400 ns

v00 = 10v CL= 15 pF 05 170 . ns

von = 15V
70 140 ns

--·--··
VDo = 5V

500 1000 ns

voo = 10v 200 400 ns

_Vı::,n=15V
160 320 ns

Vuıı = 5V
200 400 ns

Von = 10V 70 140 ns

Von = 15V
55 110 ns

Vno ,~ sv 75 150 ns

Vıııı · 0 10V 30 GO ns

Vıın ·" 1LiV
25 50 ns

Propagation Dıcılay Time
Carry Out Lino

Carry Qui Una

Decode Out Luıos

Miıılıııuııı I ıosot
Pulso Wirlllı

Minimum rıusot
tıoııhıvul linıo

'M: l'ııramoıors 1110 yuuı onıeoll Dy DC curn,l~ıull ıusıiııu.

Timing Diagrams

" CLOCK

CD4017B

RESET

ClOCK
ENABll

'U'-~ ~ Jı HOo '

r ı1 ı ;\.,;
r fi\ ·.~
")" ~ r
"4"

"5"

"6"

'T'

"8"

"9"

CAllllY·
OUT TL/F/5950-3



nln9 Pl8Qfa"1S (Continued) CD4022B
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,.. 17,. ~'---------
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"7~ ~ n.____
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IUT '---------' TL/F/5950-4



~National
U Semiconductor
CD4093BM/C04093BC Quad
2-lnput NANO Schmitt Trigger

. General Description
Ttıe CD4093B consists of four Sclımill-lriçıgor circııits. Eaclı
circuit luııctions as o 2-inpul NANO gato willı Sclırnill-lrimıer
action on both inputs. Tllo gato switches al difloronı points
for positive and nogalive-going siunals. Tllo difforoııco bo­
ıwoon the positivo (Vr 1 ) and ıno ııogntivo volınqe (Vı ) is
dofiııod as tıysıorosis vollago (VHl·
All outputs havo equal source and sink currenıs and con­
form lo sıarıclardB-series output drive (soe Static Electrical

Characteristics).

Features
• Wide supply voltage range
• Sctıınitı-lrigger on eaclı input

willı no external components
• Noise immunity greater tlıan 50%

3.0V to 15V

• Equal source and sink currents
• No linıil on Input rlso and fall time
• Starıdnrd B-sorios output drive
• Hysıorosis voltage (any input) TA =

Typical Voo = 5.0V
voo "" 10v
voo = 15V

25"C
VH = 1.5V
VH = 2.2V
VH = 2.7V
VH = 0.1 Voo

Guararıtood

Applications
• Wave and pulse shapers
• High-noise-environment systoms
• Monostable ınultivit.ırators
• Astable ınullivibrators
• NANO logic

Connection Diagram

Voo G

Dual-In-Line Package
M l E.

14 il 12 II 10

A 8 K C b Vst
Tlif/6982-1

Top View

Order Nıımlıer C04093B'

•rıoaso look into Soction 6, Apporıllix O loı availability ol saıloUI pAckauo typos.



utı Maximum Ratings (Noles 1 & 2)
ylAerospac, specified devices are required,
the Naıtontıl Semiconductor Sales Olllce/

ors for avallablllty and speclllcallons.
ly Vollage (Voo) -0.5 ıo ı- 10 Voe
ıage (VıN) -·0.5 to Von ı 0.5 Voe
romporıııuro ı ıango (Tsl - G5·C ıo ı 15lrC

ssipotioıı (Pu)
ı-Line .
)utline
nperalure (TL)
ıinQ, 10 seconds)

Rec'ommended Operating
Conditions (Nota 2ı
DC Supply Vollage (Vuu)
Input Vollage (VıN)
Operating Temperaturo Range (TA)

CD4093BM
CDı10030C

3 lo 15 Voe
o to Voe Voe

- 55•c to + 125·c
- ao-c to + 55·c

70ümW
500 mW

26itC

lectrical Characteristics cDı100J1JM (Noto 2ı

Parameter Conditions
·-55'C ·I 25"C + ıas-c Units

Min Max Min Typ Max Min Max

Ouiosconl Device Voo = 5V 0.25 0.25 7.5 µA

CurronI Von = 10v 0.5 0.5 15.0 µA

v00 = 15V '
1.0 1.0 30.0 ııA

..

Low ı-evel VıN = Voo. \lol < 1 p.A
Output Voltage v00 = 5V 0.05 o 0.05 0.05 V

Yoo= 10V 0.05 o 0.05 0.05 V

Voo = 15V 0.05 o 0.05 0.05 V

High Level VıN = Vss, ııol < 1 µA
Output Vollage v00 = 5V 4.95 4.95 5 4.95 V

v00 = 10v 9.95 9.95 10 9,95 V

Yoo= 15V 14.95 1'1.95 15 1;4.95 V

Negalive-Going Threshold iloi < 1 ftA
,

Vollago (Any Input) Yoo = 5V. Vo = '1.5V 1.3 2.25 1.5 1.0 2.25 1.5 2.3 V

voo = 10V, Vo ~~ 9V 2.05 4.5 3.0 4.1 4.5 .'3.0 4.65 V

Yoo= 15V, Vo= 13.5V 4.35 6.75 4.5 6.3 6.75 4.5 6.9 V

Positive-Going Tlıroslıold \lol < 1 ,d,
Vollage (Any Input) voo = 5V, Vo = 0.5V 2.75 3.65 2.75 3.3 3.5 2.65 3.5 V

voo = ıov, v0 = 1V 5.5 7.15 5.5 6.2 7.0 5.35 7.0 V

. Voo = 15V, Vo= 1.5V 8.25 10.65 8.25 9.0 10.5 8.1 10.5 V

Hysteresis (vr + - vr-) v00 = 5V 0.5 2.35 0.5 1.5 2.0 · 0.35 2.0 V

(Any Input) v00 = 10v 1.0 4.30 1.0 2.2 4.0 0.70 4.0 V

v00 = 15V 1.5 6.30 1.5 2.7 6.0 1.20 6.0 V

Low Level Output VıN = Von
Current (Noto 3) Voo = 5V, Vo = 0.4V 0.64 0.51 0.80 0.36 mA

Vou = 10V, Vo= 0.5V 1.6 1.3 2.25 0.9 mA

Yoo= 15V, Vo= 1.5V 4.2 3.4 o.o 2.4 mA

High Level Output VıN = vss
Current (Noto 3) Von = 5V, Vo = 4.6V -0.64 0.51 -0.88 -0.36 mA

v00 = ıov, vo = o.sv - I.G -1.3 --2.25 -0.9 mA

Voo = 15V, Vo = 13.5V -'1.2 -3.'1 -8.8 ·-2.4 mA

Input Current VoD = 15V, VıN = OV -0.1 -10-5 -0.1 -1.0 ı,ı.A

Voo = 15V, VıN = 15V 0.1 10-s 0.1 1.0 fl A

'Absolule Maximum Aalings" ere those values beyond which Iha safely of lho device cannot be guııranteı,d; they ero not moarıl lo imply lhal tho devices
a oparaled at these limlls. The tablo of "necomrnondod Operating Condiliorıs" and "Eleclricel Characteristics" provides conditions for actual device

/55 ~ OV unıoss othcuwiso spocilımJ.

Dil and loL are ıosled orıo output ııl a liıno.



ıctrtcal Characteristics coacsaec (Noto 2ı
Parameter Conditions

-40'C + 25'C +85'C UM

Min Max Min Typ Max Min Max

ıuiescent Device VDD =-- 5V 1.0 1.0 7.5 ~ı
urrent VDD = 10V

. ~ 2.0 2.0 15.0 ~lVoo = 15V 4.0 4.0 30.0

ow Level VıN = voo. !tol <.. 1 ~tA V I
ıutput Voltage voo = 5V 0.05 o 0.05 0.05

Voo = 10v 0.05 o 0.05 0.05 V I

Von= 15V 0.05 o 0.05 0.05 V I
.--- --- --

lialı Lovol VıN ~0 Vss. ltol '· I )'A

ıutpuı Voıtoau Von ' !,V 4.95 4 05 5 4.95 y

Von ~ 10v 9.95 fU)5 10 9.95 v

VuD "' ı sv 14.95 14.95 15 14.95 I

---- --
Jfclgalive-GoingThreshold Ito!< 1 ~tA
'ollage (Any Input) Voo = 5V, Vo = 4.5V 1.3 2.25 1.5 1.8 2.25 1.5 2.3 I

Voo = 10V, Vo = 9V 2.05 4.5 3.0 4.1 4.5 3.0 4.65 I

voo = 15V, Vo=-~ 13.5V 4.35 6.75 4.5 6.3 6.75 4.5 6.9 I

•ositivo-Going Threshold !tol< 1 /tA

/oltage (Any Input) voo = 5V, Vo= 0.5V 2.75 3.6 2.75 3.3 3.5 2.65 3.5 I

voo = 10V, Vo= 1V 5.5 7.15 5.5 6.2 7.0 5.35 7.0 l

voo = 15V, Vo = 1.5V 8.25 10.65 8.25 9.0 10.5 8.1 10.5 '

-lysteresis (VT+ - vT-) Voo = 5V 0.5 2.35 0.5 1.5 2.0 0.35 2.0 I

Any Input) v00 = .1ov 1.0 4.3 1.0 2.2 4.0 0.70 4.0 l

Vnn = 15V 1.5 6.3 1.5 2.7 6.0 1.20 6.0 I.
Low Level Output VıN = voo
Current (Nole 3) voo = 5V, Vo = 0.4V 0.52 0.44 O.BB 0.36 "'

Vol)= 10V, Vo= 0.5V 1.3 1. 1 2.25 0.9 ı,j

Vı)I) = 15V, Vo = 1.5V 3.6 3.0 8.8 2.4 ~,
--·

I

Hi«Jlı Lovol Output VıN = vss ""I
Cuuont (Nole 3) voe = 5V, Vo = 4.6V -- 0.52 0.44 -O.BB --0.36

vco = IOV, Vo= 9.5V - l.3 -1.1 -2.25 -0.9 ""!
voo = 15V, Vo~ 13.!iV -<l.6 -3.0 -8.8 -2.4 ""i

Input Current Von = 15V, VıN = ov -0.3 -10-5 .. 0.3 -1.0 ı,I:

VnD = 15V, VıN = 15V 0.3 10-5 0.3 1.0 .., l

]ectrical Characteristics*
!5'C, CL = 50 pF, FlL = 200k, Input lr, tr = 20 ns, unless olhorwise specified <

bol Parameter Conullions Min Typ Max u~

-
tpuı Propa(Jnlion rıoıav Tiıno Vıın ~ 5V 300 450 ,..

VL>n = 10V 120 210 ,.. l
Vııo = 15V 00 160 ,..

··-·--

lTLH Tr.ııısilion Tirno Vıl(ı ~ 5V 90 145 'rı

Vt>ıı - ıov 50 75
!,..

vno 0• ısv 40 60 '1

- l---- .._ ___.

lrıpul Copaciıarıco (/\rıy Input) 5.0 7.5 ;~

Powor Dissipalion Capucilnrıco (PorGato)ı 24 r'
ametets are guararııood by DC corrulated tosunq.

vss -" OV unloss ouıorwisa spocifiod.
ll)II uııd tlll. uıo ltı:•tod 0110 oıılpııt nı u liııın.



il\ App\\ca\\ons
Gated Osclllalor

,, COIITI\Ol Voo

CONTROL

av

Voo
Vı,
Vı-

IV

Voo

Vuuı

ov -ı·,1-1
ıa -~ •ı J-

TL/F/5962-2

+ ı, > > lpıtL + lpuı ıtı0n:
n (Vrnı'V1 - J
n ((Vıın -- Vı -)/(Vıııı ı Vr 1 )I
n(Vı ,ıv, I

1,---~•• + 12 ne r n (Vr' l (Voo_~':'.ı )
(Vı )(Vou - Vı')

TL/F/5982-3

Getod One-Shot

Voo VıN J
Vour

I___n . nıı,.__
--11- ı •R~ ıo (v00ııv00 - v1.ıı

TL/F/5982-5

TL/F/5962-4

(a) Negative-Edge Triggered

Voo LVıN J
VıN-f

v, Vour

lJVour LJI- ı •RC ın ıv001Vr--1
ll/F/5982-6

TL/F/5982-7

(Iı) Poslllve-Edyo frlggered



plcal Performance Characteristics
Typical Transfer
Characterlstlcı
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Guaranteed Trigger Threshold
Voltage vs Voo
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ıput and Output Characteristics
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10 GUARANTEED MINIMUM
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Oulpul Characlerlıtlc lnpul Characlerlıllc

TL/f/Ş982·1l

VNML, ~ Vıtı(MINI - Vol •• Vıtı(MINI g Vr I (MIN)
VNMH = Voıı - VıLIM"xı "' Vou - VıL1MAAI voo •· v1-ıı,,,..xı

~C Test Circuits and Switching Time Waveforms
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