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LMS555/NES555/SA555

Single Timer

Features

» High Current Drive Capability (200mA)
» Adjustable Duty Cycle

» Temperature Stability of 0.005%/°C

¢ Timing From pSec to Hours

e Turn off Time Less Than 2uSec

Applications

* Precision Timing

» Pulse Generation

¢ Time Delay Generation
» Sequential Timing

Internal Block Diagram

Description

The LMS555/NESS5/SASS55 is a highly stable controller
capable of producing accurate timing pulses. With
monostable operation, the time delay is controlled by one
external resistor and one capacitor. With astable operation,
the frequency and duty cycle are accurately controlled with
two external resistors and one capacitor:

GND (1

Trigger (2

Output(3)—

OutPut
Stage

s) Vee

—(7)Discharge

Reset (4

Vref

U prF g ‘:—@rhreshold

_<5> Control

Voltage
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Application Information
Table 1 below is the basic operating table of 555 timer:

Table 1. Basic Operating Table

Threshold Voltage Trigger Voltage Discharging Tr.
(Ver)(PIN 6) 9 (‘\’/‘t’r)(Pm 2)9 Reset(PIN4) | Output(PIN 3) (Pn?ng
Don't care Den't care Low Low ON
Vth > 2Vee /3 Vth >2Vee /3 High Low ON
Vec/3<Vth<2Vee/3 | Vec/3<Vih<2Vee/3 High - -
Vth < Vee /3 Vih<Vcec /3 High High OFF

When the low signal input is applied to the reset terminal, the timer output remains low regardless of the threshold voltage or
the trigger voltage. Only when the high signal is applied to the reset terminal, timer's output changes according to threshold
voltage and trigger voltage.

When the threshold voltage exceeds 2/3 of the supply voltage while the timer output is high, the timer's internal discharge Tr.
turns on, lowering the threshold voltage to below 1/3 of the supply voltage. During this time, the timer output is maintained
low. Later, if a low signal is applied to the trigger voltage so that it becomes 1/3 of the supply voltage, the timer's internal
discharge Tr. turns off, increasing the threshold voltage and driving the timer output again at high.

1. Monostable Operation

+Vce
O

ZRA

Trigger

- C1

Figure 1. Monoatable Circuit

Figure 1 illustrates a monostable circuit. In this mode, the timer generates a fixed pulse whenever the trigger voltage falls
below Vce/3. When the trigger pulse voltage applied to the #2 pin falls below Vce/3 while the timer output is low, the timer's
internal flip-flop turns the discharging Tr. off and causes the timer output to become high by charging the external capacitor
Cland setting the flip-flop output at the same time.

The voltage across the external capacitor C1, VC1 increases exponentially with the time constant t=RA*C and reaches 2Vcc/3
at td=1.1RA*C. Hence, capacitor C1 is charged through resistor RA. The greater the time constant RAC, the longer it takes
for the V1 to reach 2Vec/3. In other words, the time constant RAC controls the output pulse width,

When the applied voltage to the capacitor C1 reaches 2Vcc/3, the comparator on the trigger terminal resets the flip-flop,
turning the discharging Tr. on. At this time, C1 begins to discharge and the timer output converts to low.

In this way, the timer operating in monostable repeats the above process.



DINDTIN) DONIIVY 79D7NY ) :PNAN NO SNAYW* NIPTIN
2021 N79VWDN AN :1NIAN TYIN TYPPHN TIVND
733003 )ONWND HND

PINNDNN NX 2¥75 PN
9NN JHaIY

1775 7111539 HPYN MIIPNI PRNDI)

(D211 16)
(SI M7°n%2 D2V 9N PRNDNA D2HTHN)

D9 NP NHN NPN 1

NN NPN OV NN

N'NoN - E [V]
opTn N - U [V]
YNNI MITINN - 1 [€2]
(mR L | [A]
I
— —1 o+

D NPN YV ON

Mppn 0N - I [A]
I[[=1+G-U
DR NPR OV O MOMm - G [S]
I
@ > O+

2 Tyl Tunn



,2NYN MOIYNI PRND - -
N"aWN AN ,733003 NONYO NID)

NPILVLYIIVPIN

YHNYN HNINIVIN YDNVYN DTV

voka_w
WNPYN OO - U [V] r q
ONYN TPONOXIVIO NN - W [W-sec N ] E= k_z _ %
WNUND NTYN PNy - E - [V/m] -
ymp - k [va] k=9-10°
won - q [C] 1C=624-10"%¢
WwonmMm PNIM - r [m]
PIOPOND WON - e [C]
mnN Yap
IIND DY HOIWOPONOTMAP - & [F/m]
PN DY OIPINT IR - g, [F/m] e, = 1 5 =885 10-12
DM IOPONT AP~ €, 36z 19
Yapn 9P - C  [F] 7% &
Sapnoynmn - U [V] C= % C= %
Japnyyvn - Q  [C]
Sapn MmNL PI PR - d [m] W :% cu®
51PN MNMY SY TN NLY . - A [m?]
92P2 NIMND ONYND TNPNT - W [W-sec N ]

3 Tymya qunn



,2NYN MOIYNI PRND -3-
N"aWN AN ,733003 NONYO NID)

NPVIINIIVPINY NPVIIN 3

(LN NTY) POVN INIWD - B [W_b} =2
m? A
nPoY - A [m?]
do
E=-NTg
ooy - O [V-sec N Wb]
do
WM N'™Nd - E [V] L=N-
2000 DY M»DnN 190n - N
dI
E=—La
250N Y NSy MNwWN - L [H]
mMTTN MNWH - M*  [H] N2
L=}
TSN DTPN -k m
99502 DIMND POVIND PPN - W [W-sec N J] .
M"=k,/L L
172
12
W=5LI

4 Tmya Tuvnn



,2NYN MOIYNI PRND
N"aWN AN ,733003 NONYO NID)

2Y501 DY ¥ NN
9902 DI NPV
595070 MNIVN

995021 >¥)) ON
99502 YNYNNN ON

Y502 >y PIoN

231P2 oY) DN
52pa NN NPV
2apn MNP

22PN DY H¥3I NN
52PN Dy >NONNN NNN

522 Y POON

5 Ty Jvnn

ug (1)

diy (1)
dt

ic(t)

du c (1)
dt

[H]

[A]
[A]

(W]

[A]

[F]

[V]
[V]

DIN2’D D290 D239

2900

di (v
dt

u (=L

. 1t
IL(t):f_/t. uL(t)dt+IL0
[¢]

diy (1)

p,(® =uL(t)(%/ttuL(t) dt+ILO>

o

0ap

du c (1)
dt

io®=C:

1 [t
uC(t)=E[ io®dt+Ug,
o

du ()

Pe® :iC(t)(é/ttiC(t) dt+UCO>

[}




,2NYN MOIYNI PRND
N"aWN AN ,733003 NONYO NID)

2apn Yy NON

22PN DY (t oo NAY) XD NN
22PN Sy *NoNNN NN

lal

Nl Bty

palyalink];

MNPHN NN

2901 0N

2901 (t » oo NIAY) YND ON
2’5021 >NONNN ON

2501 Yy NNN

979501 Y *NONNN NN

NTNHN TN

YTINN NTNNN TN

0957 2MM

20N 0

6 TNy VNN

BW

Q,

92y MYIIN

RC 2yn
[V] 0
[V] uC(t)=UCoo_(UCoo_UCO)67T
M
[sec]
E _t
[sec] lc(t):i'e K
[A]
[V]
RL 9y1n
[A]
[A] i (O=1,_ (1,1 )e~
[A]
t
[V] T:% u ()=U e
[V]
»9r2513/990 RLC D7NN Diyn
[Hz] |, o
o 21-J/LC o~ JLC
)
sec fO
BW = Q,
[Hz]
290 NTIND DIvYNa

XL

Q=T

(3}

22PN NTINN 2HynN3a

Q

0= X,




DNYN MIIYNI PINNDI

N"aWN AN ,733003 NONYO NID)

Z -7

12 “31

7 - 21y 2y,

2 212+ZZ3+Z31
7 = Ly Zy

3 212+ZZ3+Z31

7 Twya Tunn

1 212+Z23 +Z31

~ ZI-ZQ+ZZ‘ZS+Z3-Z1

7 =
12 Z3
, 22,42, 2+ 2y 2,
23 Z
1
, :ZI-ZZ+ZZ-Z3+Z3-ZI
31 22
Z,
Zy 2

Y9YNR-1919 DN

7



DNYN MIIYNI PINNDI

N"aWN AN ,733003 NONYO NID)

8 Tyl Tunn

DM OV O T

DMWN NONN — ORN DY >3 T
YW MM

lals

NN SV ¥ T

NN NOVN — NNNN OV >3 TIY
DN DY W T

NNNN DY 9 Ty

MNP
N MPTN

m,MITN

YNV 2NN

Y2Y20P AN

2'V9 PODN
YT Paon
Y207 POON

Yo mmm

i) [A]
Imax [Al
a [rad]
t [sec]
u(t) [V]
Unax [V]
lege  [A]

Uegr [V

T [sec]

o [rad / sec]

YHPNIDIND PN D

i(t)= Imaxsin(mt+a)

u(t)= Umaxsin(wt+a)

1
Ieff - ﬁ Imax

|
Ueff = ﬁUmax

f [Hz , cycles / sec]

Xy [

X [

P [W]

S [VA]

Q [VAr]
¢ [°,rad]

T=¢
1
XL=obl] [ Xc=%uc
D*P9YN
2o=p

‘S:PijQ‘ | Q=Ssing |

.8



20WN MIIYNI INNDI -8 -

N"aWN AN ,733003 NONYO NID)

MP ON
YN DN
ONP) 2OV NN

SV NHN

YWNNTNON NMTN PADN
YWNNTNON DY PADN

YYMNTNON AN PIDN

NP NN MNYI

k\v)aliviei)e)

I, [A]

L =1,
- Iy (Al
- UL [V] UL=J§~Uph
- Uy [V]

YIVNID WIIWN

U =U IL=ﬁ-1ph

YYAIN NON POLN
S [VA] S=v3-U, -1,

’P = \/§-UL<ILcos<p‘

|
av)
z

- Q [VAr]

’Q=ﬁ~UL~ILsincp‘

MIVYD MYNN™NIN NYI DY 2151010 NYINI DPYNN DXNNN NN

Ur =Ul0°

Us = U|-120°

Ut = Ul+120° T

T UT

+ 120°
‘\ _
w, Ur
—120°

9 Twmya Tunn

10



DNYN MIIYNI PINNDI

N"aWN AN ,733003 NONYO NID)

()=(e o) 1)

4 2 4
VZ Z21 Z22 I2

(Il)=<Y11 Y12> (Vl)
I2 Y21 Y22 V2

10 Tmya Tunn

DAOND oI DN -

mp on -

NNN P DOOXNNA poavn -
DNNN P PO POvN -
noIWwNn M8y -

ARXNNIPA PAON T0IN -

\/1=A-V2+B'I2
Il=C~V2+D-I2

V=2, 1,+Z
V,=2, 1,+Z

12 2
»lh

1 =YV,
2 =Y, VYV,

—_—

Vv =h11<Il+h12~V
Iy=h, I, +hy-V,

AP

[A]
[A]
(W]

(W]

(W]

DON 91 DY MYAMHN-NIN NI

I =1 +I +1I
NTL, LT,
P

2

n=5"

P,

P1=P2+AP

217 Y YY DMNTPNn

ABCD 791

29991

Y »n1pn

h »11pn

A1



,2NYN MOIYNI PRND - 10 -
N"aWN AN ,733003 NONYO NID)

02298 YW ABCD 1191

A B C D
Za+7Z 1
Z , ZatZp Za L |
O O
Z i Za e ZatZp
Zp Zy Zg
O O
O |I |I O
Z
1 Z 0 1
O O
O _‘L O
1
Z 1 0 E 1
O + O
Z Z-Z 1 Z
Zi Z3 1+-L L=3 47,42, — 1+=2
ZZ Z2 22 Z2 Zz
o 3 o
Za+Zg+7Z
Za Zp Zc 1428 Zy ZatZptZc| |, ZB
Zc ZxZc Za
O *—O
Za+7Zg 2757y 2 Za+7Zg
Zg =7\ Zg =7 Zg =7\ Zg =72\

11 Twmya Junn



,2NYN MOIYNI PRND
N"aWN AN ,733003 NONYO NID)

-11 -

9% 5V Y7 Z 2019n

Z Y
71, Zi,=7y, 7y Yi Y=Yy Y
Z 1 Zh +2Z
A A B
7 Z,+7, Z, A — -— ——
B ZA ZA ZA'ZB
O— L g O
AN Zy +7Zg 1 1
Zy Zy Zy Z,+Zy = - —
ZA'ZB ZA ZA
Z 1 1 1
z z z
O O
L O
Z z zZ z o o o
O O
Zz+Z3 —22 Z1+Z2
Zi+7Zy Z, Zy+ 23 gz az,(z42y), 2,4 2,(2,+ 2,)\2, 2+ Z, (Z,+ Z,)
ZA(ZB+ZC) Z, 7 ZC(ZA+ZB) 7, +7, 0 Zy+7,
L ALyt L |y ALy A ZL + Ly + L L, Zy z, Zy Z.
Z,+7, z, -7, 7,47, Z +Z, Z,-7, Z +Z,
2 2 2 22,2, | 22,7, 22,7,

12 Twmya Tunn

WA 00123 [, RN DN [ NDIN DN DD



,2NYN MOIYNI PRND - 12 -
N"aWN AN ,733003 NONYO NID)

DI MITPN Y MHARNYN NHAL

[Z] [Y] ABCD [h]
Z, Z15 Yo Y | A AD-BC | |h| hyp
Y | Y] | C C h,, hsy
[Z]
7 ” Yy Y, |1 D hyy 1
21 2 Y] Y| | ¢ C hy hy,
Zy Zp | vy, Yy, D -(AD-BC)| 1 -hj
Z | Z | B B hy hy
[Y]
—Zy) Zy v v -1 A hyy b
Z | ¥4 21 22 B hy, hy
A | Zy Z] | —Yy 1A B | —/hl —hy,
B | Z2 Zy Y, Yy, hy, hy,
C
D 1 Zy | -lY] Yy | C D | —hy -1
Zy, Zyy | Yy Yoy hy, hy,
Z Z 1 -Y B AD - BC
lz| 2z | 1 L) 2 AD-BC |y | hy,
Zy Zyn | Yy Y D
[h]
—Zy oYy Y| | -1 c N h
Zy Zyn | Yy Y, | D D 21 2
1 “Zp | Y] Yo | C -(AD-BC) | hp  —hp
Zy Zy | Yy Yy | A A h| h|
[g]
Zy 1Z] | =Yy, o B hy, hy
Zy Zy | Yy Yy | A A h| 'h|
Mavn
DWINN XYY I, N¥IIA 0N — ABCD »0Tpn May N
VWD 0123 I, KNI ON = Z7Y Y O0TPn Ny
SNNNNA, [h] 7Y, (Y], [Z] MXMIonn Sw oovwynIvTon [ h |, [ Y|, Z ]| A

13 Twya Twnn



,2NYN MOIYNI PRND - 13 -
N"aWN AN ,733003 NONYO NID)

TN DAY —

ANPI NXIDD AWNI XIINH D1dyY -
PN XXND IYND X11NDD DAY -
O 07PN —

oMN 07PN -

[ INYAAN NAOY
T80

{ 9pa XD IWND XIIND DAY
TAND

L DM X¥IND IWND NIINN NIOY

[ INYAAN NAOY
T80

{  9¥pa xxmn WRI NN NIY
NN

PN XXIND AYND NIIND HADY

mMoWaNNN Y1ap

MM MIp

(1 neper = 8.69 dB)

7y I} DN P2 Y9N TONT Y9N VP

mn”

14 Twmya Twnn

Zo [Q]
Zsc [Q]
Zoc [Q]

Zgcy

Zoci

Zsc)

Zoc2

(1aba 29V

(€]
(]
(€]
1%
(]
(€]

[neper]

[rad]

DM NV

Zo=y2scZnc
nvaMmy) |, _ /B
o~V C_C

Zo1=yZgc1Zoc)
2oy =V Zscr 2002

N[dB] =20 log N \




,2NYN MOIYNI PRND - 14 -
N"aWN AN ,733003 NONYO NID)

oen .12
L
PMAN MDD - Ry [Q] R =4/C
NON YN - Ay
VO
NXW N -V, [V] AVZV
i
X1annmm -V, [V]
VO
DYNTI NNN YN - Ay [dB] Ay, =20log~~
i
PODN N - Ap
P
NN POON - P, [W] Ap=p
i
NN POoN - P; [W]
PO
DYVXTA PADN NN - Ap [dB] A,=10log 5~
i

15 Tmya Jwnn



,2NYN MOIYNI PRND - 15 -
N"aWN AN ,733003 NONYO NID)

LPF — »ap K
Mo - f,  [Hz] . | 1
¢ ©/LC KROC
:(D<0)C IUND :(D>0)C IUND
9 ain—l [0 - e
B=2sin (m) a =2cosh (w)
C C
A —&4e—+4 tan_l(f/f) A, [dB]=-20log(f/f)
VT V. - 27 c 1% T c
i J 1+ (f / fc)
constant-K LOW PASS FILTER
CONFIGURATION ATTENUATION IMPEDANCE
L L 2
2 2 =
* O—WTW—Of ; R, A
Z,—» C -7 2
1 2 \

O O

“T" (FULL SECTION)

7

| +
| a ?
I+
ATTEN.—(dB)
=
o
NYARS

T

"L" (HALF'SECTION) fc fc
L g ,
+ T T
z—»—= C € “ez =
2 2 =
—1 I .| &
nnn fC fc
R, 1
L=Ro . C= R, = LINE IMPEDANCE

16 Tmya Twnn



,2NYN MOIYNI PRND
N"aWN AN ,733003 NONYO NID)

-16 -

Mo - f.  [Hz]

:(.0>0)C AUND

B=-—2sin"! <%>

HPF — yap K

1 1
f = =
¢ 4nx/LC 4mRC

O <(J\)C IYND

=2 h_l<&>
a = 2CoS )

\Y
-1 -1
A, =~>/0=————"/tan (f /f A_[dB]=20log(f /f
\Y Vi /1+(fc/f)2 (C ) \% (C )
constant-K HIGH PASS FILTER
CONFIGURATION ATTENUATION IMPEDANCE
2C 2C R
o | ot oA
Z;—» L -7
O L 4 O
"T" (FULL SECTION) f, f,
2C
fo—— h <
. R,
7, —> 2L <7
AN
o é o
"L" (HALF SECTION) fC fC
C ]
fo I o* N
' " RO
7, > 2L 2L Qe—7Z
O L 2 L 2 O
"TC" fc fc
R, 1
= C=—— R, = LINE IMPEDANCE
4nf, 4nf. R,

{PNS8na



DINDTIND) DXNIIVY 9D7N20 N :1°NIAN N
2021 N79WN AN :1NIAN TN
733003 )ONWND HND

SNAYW* NIPTIN
TYPPHN TIVND

NN JNaID

PINNDIN HX 2YND PN

179 N%3D 72 NPINIVPINA INNDI)

(D>1ny 4)
MO NN WD - Ag
MNa NN N - A
DWNNoOTPNn - B

by 2Iwn

A

F=1+AB

A

nTT

s

IIONOTN DTVT
(%) Vp=0 - TP Nnnn

(PDY Ip =0 — MMNN NNON

: Vy, DIYSDND 1DP

Vp = VY = DTP NN

(Vp < Vy) Ip=0 = »MNx nnon

: R VY MYINNI PP

(Vp>Vy) Vp=Ip-Re+V, = M7Tp nnon

(Vp<V,) Ip=0 - 31NN Nnnn

2 Tyl Tunn

22D



/2 PMIVPINI PIRNDY
N"9WN AN ,733003 NONYO NOD)

POND DN
Vgg =0 MY P29ND DN
NPNY WYN Pa NN

NVYIN NHN

TTN MO

Vg =0 M1y M770 M5m

VAN NHN

DTpn

3 Tymya qunn

_2_

- Ip [A]
- Ipss [A]
~ VIV
-V, V]
- gl
T &m0 [Q]
- Vg V]
m

(MM MN) FET 90021090

2
=11 Ve
D~ DSS| TV

P
2lpss Vgs
&n = 1- A\
AR
p
3 2lpss
Emo = ‘ ‘
Y
p

(M1 MN) MOSFET 700190

: N— CHANNEL N1 MODI0 N1y

7PNIN ONID

VGS > VT

v

DS

> VGS —VT




/2 PMIVPINI PIRNDY -3-
N"9WN AN ,733003 NONYO NOD)

MOSFET ¥ 2991 D999 D'YID

G D
0] L 4 O
Ve T g T Vi
GS 2 'VGS DS
O L L O
S
NN D2POTH DNNIYN
NXWA NI - V() [V]
L
(t— ocomMmy) > NN - V [V] V(t)=V, “(Veo=Vou) e T
IONNN NN - Vg, [V]
Mmoo -t [sec]
ymoyap - T [sec]
NMINPY NPV
AP 0N HIAP NOYL
2apnnNmm = ve(t) [V] L.
vc(t)zﬁ-t+VC(0)
oapnon - I¢ [A] I
C
AV == At
Nnp - C [F] c™C
Mmoo -t [sec]
MNP NNNA D00 NYYL
00N 0™ - Q(H)  [A] \Y%
iL(t)zTL'”IL(O)
»oon NN - Vi [V] v
L
Al =——-At
mNwn - L [H] L™ L

4 Tmya Tuvnn



/2 PMIVPINI PIRNDY
N"9WN AN ,733003 NONYO NOD)

JKFF Yy ©rasn nvav

(?999999) SRFF 5v¥ D*asn nvav

-4 -
CLK K Q
1,0 @ % N.C
A4 0 N.C
A4 1 0
A4 0 1
= ! Qo1
(280 MW)

CLK R Q
0,1 %) o N.C
A4 0 N.C
A 1 0
_A 0 1
_A 1 MON 281

CLK D Q

1,0 %) N.C

A4 0 0

A 1 1

PNbSNNAa

DFF 5¥ ©%asn nbav




0NN 11921 :NAD)

N”9Vn 2°aN ,733003 IONVH

ANNHD DNIN

NN
NONN o N9y
clock signal TaKTOBBIIT CUTHAIT islas,la) PYY MIN
determinants JleTepMUHaHTBI ol dt N S DYVIPNIVT
flip-flop Tpurrep N/ Lo\la 20T
reactive power PeakTuBHAasA MOITHOCTD LS NEINE] Y230 PADN
false power MHuMas MOLTHOCTD ion 1 3,41 TN PODN
active power AKTMBHasI MOI[HOCTD DRl 5,04 55y9 PADN
inductive VIHyK TUBHBII e YNV
alternative current IlepemMeHHBII TOK 53 ) L) PN ON
star connection CoenuHeHne 3Be3/10i u“*”” JL«..&“:\ 99519 NN
instrumentation amplifier VsmepuTenbHblil yCUIUTEND (&5l 5.6 (’"‘“4; MYOR 0
operational amplifier OmnepauyoHHbI YCUINTEb i \""“”i NIV 9790
counter CuéTunk Slie m
resonance state CocrosiHMe pe30HaHCa ey Ul 7NN 28N
quality factor Koadduument godbporHoctu 1O DTPN

i sl folas

three-phase load

Tpéxdasnaa Harpyska

b u_:‘yb fo

YNN-NON DNIY

characteristic impedance XapakTepHOe peaKTHBHOE 5 il TMOIN 779V
CONIPpOTUBIIEHNIE

feed line JIvHUA TUTaHNA il das nn P

capacitive Konpencarop e NP

free running oscillator Mynbrsubparop oY > ol vain vborrn




	דף שער
	השאלות
	נספח א׳: לשאלה 8
	נוסחאון במערכות חשמל לכיתה י"ד
	נוסחאון באלקטרוניקה ב' לכיתה י"ד
	נספח: מילון מונחים

