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ABSTRACT

AC mortors have been widely used in industrial sectors. Some industries need softness or
continuity in production line. Since when motors are started , they have an inrush current of 300%
of the rated amateur current or more , mofors may be destroyed.

This paper proposes about soft starter method for motors , for helping industries produce

better products and save cost of power.
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3 v, ={_1_ [_" 2 2 sin® and (et ) + I 2V ? sin® wtd (ot )]}
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Wit 2 A
- { . [,[(1 —c0s 2at )d (wtf ) + _[(1 ~cos 2wt )d(mt)]}
4z |-, )
1 sin2¢ ]2
=Vs{§;f2z -+ 5 )] | (2.1)

Aunfoveassuerdna Taaihs
1 # 2
\ /= —2——-[[ JZ—VS sin atd (@t ) + I JEVS sin ard (wt )}
ﬂ a x
oA (cos oz ~1) (22)
2z
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b d
8NN Power Factor 4840una 9z innily
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Vd V., |«x 2
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Sudnuaushisnszusd T, Telidugun o whdy T ude lousedBunaBudy
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AL Power Factor ¥04Tan (6) daugil 2.8b uaneginfusesnszuniiondons, wadnm
HASLTIAUDUNA

ving) 2,86 &1 v, = V2 vsin 0t dhiussdubunadasazuasyuni ainesves T, i o

wwnnssuaeadens TG) 1dun

Ldi/dt + Ri =V2 V, sin Ot (24)

i, =i25- Vsin(@t-0) + A g™ (2.5)
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1= —Jf_% V,sin(0(-0)e™ X" (26)
TOT T T T UM A 0RUTnT 26 e tuenng s o T
i,= g\’a[sm((ﬂt-e) — sin(0t-0)e™ ™Y (2.7)
Mg 2.7 §1 i@t= ) =014
sin(B-e) = sin(Q(-0)e™ XY (2.8)
o B Avzmduplunshinszuacd) ves T, 1dan
5 - B_a (2.9)
HIAT rms Vs sRMETARa 1Aan
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L I W2 sin® wrd (ot )]
|27,
|
VZ B A
- H-*-j(l —~ cos Za)t)d(mt)}
ar 3
. , 5
=Va[-];-( g4 S 2c_sin2 ﬂﬂ (210)
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2.3 ueMBINIIHAAdY 1 1A (Single Phase Motors)

Single Phase Induction Motor §18 namaﬂﬂﬁmmzﬂﬁﬁu 1 o danndu
& g @ AdAAw 5 ow g N T Y A s
HomaININAN UNIUNNAMIANAINT 1| usel AnluddideSundntenilth uones
vnardvesddaih (fraction horsepower motor) weiAes NS TUTASY 1 oler §i
wedssianamsoutisennld 2 Yizan e
2.31 Smgle phase inducti_on motor Lﬂuuammﬂﬂmm HUUDTINTLIDNWURIAY _ . _

Hﬂtﬂﬁ]iLﬁHﬂ’JH'} 3 e HUUNIINTETEN lii\iﬂu‘lﬂﬁ'mmﬂiﬂﬂmﬁﬂiﬂwi]'lfﬂﬂﬂll‘llﬂﬁ'.]ﬂ
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mn T vemedimientr 1 e urvoon'ld 3 e B
1) Split phase induction motor
2) Capacitor type induction motor
- Capacitor start motor
- Capacitor start capacitor run motor
- Two value capacitor start motor

3) Shaded pole motor
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ol gl o @ o
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~ Repulsion motor
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- Repulsion start induction tmotor
- Repulsion induction motor
Repulsion motor iifeflevus i Iithnssuaadumitma S uenanammotos oy
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1) nsdainuemes lauase Direct on line starting)  SumIaasndasuseudy
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Stopped 3 2003/10/21 015953
cm::hqumv_: CH2=2v - i ; ; ] 10mg/div:
SRS R ;3 = IR 3 4 S ) I L _(0ms/div) |

" HORM:100kS /5

CH1 V/DIV § : : ? i bivady
VAR ' m

=Filter= =0ffset= =Record Length= =Trigger=
Smoothing ! OFF CH] | ~==—===x Main I 10K Mode I AUTO
BW : FULL CH2 : 0.00v Zoom @ 200 Type : EDGE CH1 4
Delay : D.0ns

Hold Off :  MINIMUM

' ¢ d
g 41 nsmidyonaildvnms Triger
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Stopped 3 2003/10/21 02:02:30
CHI=200mV: CH2=2V . 3 : : © 10ms/div]
AC- 11 1 pe 11 i : : : (10ms/div
IO B : : e, HORM:100KS /5
e e
!
M

=Trace§1=§

=Tracefz=
[ (DYl I e
CH1 V/DIV : : : V/DIV
VAR 200mVv
=Filter= =0ffset= =Record Length= =Trigger=
Smoothing : OFF CH1 | ———=ma= Main ;10K tdode @ AUTO
BW : FULL CH2 : 0.00v Zoom © 200 Type  EDGE CH1 4
Delay : 0.0ns

Hold OFF © MINIMUM

3UR 4.2 nawldyenait 18nms Triger
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Stopped y 2003/10/21 02:04:56
CH1=200mV:  CH2=2V H 20ms/div!
nce 1;1 DO: 11 H (20ms/div)
: Yol '*.'9“.'&"59.'%3!5
N S S AP UL S TNUUPE PP
i
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.........:...E....-.Q?f.r....2.-.8?@: .............. HWyr  4.2% F.rﬁq....-’?!l...t!!lﬂz..
: Duty 52.0% i : : :
-Trace.sz- Mak  1.280V Rmis  563.3mv nvg 299.3m’~;
........... Fyeq 628 M ddl = N AN
NS CHI
CH1 V/DIV i Pk
VAR m
=Filter= =0ffset= =Record Length= =Trigger=
Smoothing : OFF CHI ;| —==—~-~ Main : 10K Mode | AUTO
W FULL CH2 : 0.00V Zoom @ 250  Type : EDGE CH1 &
Delay : 0.0ns
Hold OFF :  MINIMUM

4 o =
51 43 nsvldygrunldenns Triger
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Stopped

2003/10/13 20:36:24
CHI=200mV: _ -

|

1L ﬂ i

STracais! b G720 L Mek ii?-c"h?.iﬁi"g """ &}iné """ 185 .50
L -owr  13;4% +ovr 11:9% Freq 50: uuui
Duty 60;0% ; :

H 5 : : CH1
i K M M VfDIV
: 200mV
=Filter= =0ffset= =Record Length= =Trigger=
Smoothing © OFF CHY | =—=-—= Main : 10K Mode @ AUTO
BW : FULL CH2 : 0.00v Zoom 250 Type ! EDGE CH1 4
Delay X 0.xs

‘Hold OFF I  MINIMUM

A 1]
Ui 44 waveamsasuames launsa
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Stopped . - 2003/10/21 185730
CH1=280mV: : : 1 : T 200me/div]
RG 1"1 : [ZUIJmh!dnv.

: vonen.l. NORMISKS /5
[l ]
E
5 :
: i

| l
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ll H‘I! I ||
....... B
ol : NADANS : rancat
-Trace-‘l"P-P- ............................. G 1825m\'?
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............. 5...[.’.‘.‘.‘.5.’....'.3..‘.’,95.................i :
: Sy i CH1
CH1 V/DIV i V/DIV
VAR _ 200mvy
=Filter= =0ffset= =Record Length= =Trigger=
Smoothing | OFF CH1 | ===ecw=- Main 1 10K Made  AUTO
BW  FULL CH2Z . 0.0o0v Zoom @ 250 Type . EDGE CH1 4
Delay : 0.0ns
Hold OFF ©:  MINIMUM

U 45 wavesmsdovowes laul¥lisunsy Soft 1

Q' r 3 1 L] L4 A
Tdsunsueziumizanmdad 6 ms udiezdadogno output ven 1U P0.0 uag Po.1 iy

¥ &
ﬁ‘tgfg'lmmmmu pulse lagagesniuseumer naanaiuiimsaasadfias 0.1 ms

MWNTS 'VNE’]ﬂ'lﬂﬂu'll@ﬁﬂ'lm'lﬂﬂﬂiEJ'N?]Uﬂ’J'I 2 ms mmﬁfgtmmmmi'lu pulse train llﬂuﬂ1
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Stopped 2003/10/22 231544
CH1=200mV: : : i : : ; 200ms /divi
AC 11 : : I ; ! : (200m§/div)

f NORM; SKSIB

-Traca1= =P 1.192v ' Mak  624.0mV : Rms  165.0mV
: Ovr B4:;5% °  40wr 75:8% Friaq 16; 67HZ
ty 20 0% ¥ : Y : t

=Filter= =0ffsel= =Record Length= =Trigger=
Smoothing | OFF CH1 | ===wae- Main : 10K Mode @ AUTO
BW . FULL CH2 . 0.00v Zoom I 250 Type | EDGE CH1 4
Detay : 0.4dns
Hold OFF |  MINIMUM

311 4.6 wovesmadousines a1 lilsunsy Soft 2

2 v ]
TilsunsuezEumizanaidug 6 ms udanzdadyan ouput 0 lUf P0.0 ua po.1 Al
¥ ¥
FyaunInuuy pulse wazdegedinin 2 sou whinmiuihinsaastafiar 0.1 ms

Y l:l L] 1 L] F T T ¥ = - 0
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Stopped [ | 2003/10/22 23:29:28
CH1=200mvV: : K : © 200ms/divi
FiO 15:1 : : : (ZUDlTrs!dw{]

-Traceﬂ-— P- P B[ltl Oy
o =0Wr  T.8%

___________ Duty 15:0% . : 3 A\ o
=Filter= =0ffset= =Record Length= =Trigger=
Smoothing : OFF CH1 ;| —=———n- Main ©: 10K tode @ AUTO
BW : FULL CHZz : 0.0av Zoom [ 250 Type : EDGE CH1 £
- Delay : 0.0ns

Hold OfF : MINIMUR

3% 4.7 woevasmsdousmes Taeld lalsunsy Soft 3

2 . S v A
TNy aziTumingiadaug 6 ms dsezdadygnol output 0an 1R P0.0 was ot iy

. L
DYONUNIALUY pulse uazdhiegediaiu 3 sou wdinntuiimsanmasiaz 04 ms
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1y 4
panailne liSo0q



Stopped

CH1=200mV:
AC 1i1

...................................................

32

2003/10/22 23:38:29

: 200msfd|v:
(200"15 f dl\"'l

———— o 0

:l":t i 'Jr-i U (rgl it IHl{'l'.'
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""""""" H N "”,._m.j._mi TR i‘!lf;l'i:?-' ]
'-'ﬁ'aééi:f "i:'-'ii """ i"'z'ié'\i """"" Mak 248 omv (T 1"3"3"'2}1'1?"
-0vr D.0% +0vr 3.9% Freq 7. 312Hi
Duty 95 9% £ !
SRTTIIINS N oads el v, Sy AR - = Pl o
|
H !
=Filter= =0ffsei= =Record Length= =Trigger=
Smoothing OFF CH1 ! c—mme-a Main : 10K Mode @ AUTO
BW © FULL CH2 . 0.aqov Zoom I 250 Type . EDGE CH1 &
Delay : 0.0ns
Hold OFF ©:  MINIMUM

31l 48 waveamdounmes TaoldMlsunsy Soft 4 92eus 0—2 Judt
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Stopped (— 2003/10/27 20:59:32
CH1=200mV: : : + : : j 200ms /divi
nc 1‘1 [Zﬂﬂmsi'dm

............. ot b DL NORMESKS 75
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I
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=Tracegl=: 164.9
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1
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=Filter= =0ffset= =Record Length= =Trigger=
Smoothing : OFF CH1 : ~—ceee-e Main . 10K Mode ! AUTO
BW : FULL CH2 : n.oov Zoom : 250 Type : EDGE CHT £
Detay . 0.0ns

Hold OFF @ MINIMUM
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TlsunsuseSumitnaidaud 6 ms uﬁ’n el output eonluil 0.0 uay po.1 iy
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Tsunsu

Talsunsar Sofe 1
#finclude <reg51.h>
sbit PO_0=P0"Q;

shitPO_1=PGAT,
unsigned int a=60,b=60,y=5,q,d=0,t=0;

;oid second(unsigned int sec_num)
{
unsigned int x;
for(x=0;x<sec_rum;x++)
{
TMOD=0x02;
THO=-70;
TFO=0;
TRO=1;
while(TF0—=0);
TRO=);

}

void main(void)

{
TE=0x85;
IT0=0x01;
IT1=0x01;

P3=0xff:

PO=0x00;
while(1)
{
}



void aung_0(void) interrupt ¢
{
ifla>20)
{
second(a);

PO_0=I;

i second(10);———
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PO_0=0;

a=a-1;

else

for(q=0;q<5;q++)
{
PO_0=1;
second(10);
PO_0=0;
second(10);

}

}
void aung_1(void) interrupt 2
{
if(b>20)
{

second(b);

PO_1-1;
second(10);
PO_1=0;
b=b-1;



else
for(q=0;q<5;q++)
{

PO_1=1;

_ PO_1=0;

second(10);
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second(10);
}

Tdsunsu Soft 2
#include <reg51.h>
sbit PO 0=P0"0;
sbit PO _1=P01;
unsigned int a=60,b=60,q,d=0,1=0;
{
unsigned int x;

for(x=0;x<sec_num;x++)

{
TMOD=0x02;
THO=-70;
TF0=0;
TRO=1;
while{ TF0=0),
TRO=0;
}
}
void main(void)

{
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PO 0=0;

. TE=0x85;
k 1TO=0x01;
1T1=0x01;
P3=0xft;
PO=0x00;
- . _whie_(l) S -
- _
}
}
void aung_0(void) interrupt 0
" {
ifla>20)
{
second(a);
PO_0=1;
second(10);
PO_0=0;
d=d+1;
ifld=2)
, {
a=g-1;
d=0;
}
}
S else
{
for(q=0;q<5;q++)
{
PO_0=1;
second(10);



second(10);
}

}

void aung_1(void) interrupt 2

if(b>20)
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second(b);

PO _1=1;

second(10);

PO_1=0;

t=t+1;
iflt=—=2)

{

b=b-1;

t=0;

}

else

for(q=0;q<5;q++)
{

PO_1=1;
second(10);

PO_1=0;

second(10};

}



Talsunsu Soft 3
#linclude <reg51.h>
sbit PO_0=POA0;
sbit PO_1=POA;

unsigned int a=60,b=60,q,d=0,t=0;

unsigned int x;
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———for{x=0;x<sec-num;x++)—

{
TMOD=0x02;
THO=-70;
TF0=0;
TRO=1;
while(TFO==0):
TRO=0;
}
}
void main(void)
{
{E=0x85;
ITO=0x01;
IT1=0x01;
P3=0xfT;
P0=0x00;
while(1)
{
§
}

void aung_0(void) interrupt 0
{
if{a>20)
{



second(a);
PO_0=1;
second(10);
PO =0,
d=d+1;
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else

for(q=0;q<5;q++)
{
PO_0-1;
second(10});
PO_0=0;
second(10);

}

}

void aung_1(void) interrupt 2
{
if(b>20)
{

second(b);

PO_1=1;
second(10);
PO _1=0;
t=t+1;

iflt=3)
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for(q=0;q=5;q+) —

{

PO_1=1;
second(10);
PO 1=0;
second(10);
}

Td5uns% Soft 4

#include <reg5l.h>

shit PO_0=P0"0;
sbit PO_1=PO~;

unsigned int a=60,b=60,q,d=0,{=0;

{

unsigned int x;

for(x=0;x<sec_num;x++)

{

TMOD=0x02;
THG=-70;
TF0=0;

TRO=1;
while(TF0=0);
TRO=0;



44

}
}
void main(void)
{
TE=0x85;
IT0=0x01;
i R T
— o P3=0xff e —
PO=0x00;
while{1)
{
}
}
void aung_0(void) interrupt 0
{
if(a>20)
{
second(a);
PO_0=1;
second(10);
PO _0=0;
d=d+1,
if{d=4)
{
a=a-1;
d=0;
¥
}
else
{
for(q=0;q<5;q++)

{



void aung_1(void)-interrupt 2

{

PO 0=];
second(10);
PO_0=0;
second(10);
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if(b>20)

if(t==4)

else

{

second(b);
PO_1=1;
second(10);
PO 1=0;

t=t+1;

b=b-1;
t=0;

for(q=0,q<5;q+t)

{

PO-1=1;
second(10);
PO _1=0;

second(10);

}



gUnsailumsilngenu

1. Microcontroler

3. SCR(S6025L)

_ 2, DCtransformer = _

46

4. Transistor( BC547)
5. Opto diod(4N25)

6. Capacitor 1/400V
7. Op-amp(LM358)

6. Resistance 330 £
7. Resistance 470 €2
8. Resistance 1 k(2
9. Resistance 4.7 k{2
11. Resistance 1 k{2 10 Watt
12, Socket 40 U1

13. Socket 8 U1

1 A2
B .
2 A2
— 3 #1 —
2 A
1 A
1 i)
6 A0
4 A
4 A7
4 A
1 A7
1 A
3 A7
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Phllips Semiconductors

Product data
. NE/SA/SE532/
Low power dual operational amplifiers
\ LM258/358/A/2904
DESCRIPTION PIN CONFIGURATION
The 532/358/LM2904 consists of two independent, high gain,
Imemally frequency-cotnpensated operational amplifiers internafly D, DP, and N Packages
frequency-compensated operational amplifiers designed specifically et
to opecate from 4 single power supply over a wide mnge of voltages. OUTPUT A E EI v
Operation from dual power supplies Is also possible, and the low
power supply current drain is Independent ofthe magaitudeofthe | Nﬁm““ftg A A ,Z] O‘“T"Bf o
T “powérsupplyvoiage. NON NVERTING NPUTA [ 3| & | eeverTING meur B
w4 5 | NOR MYERTING NPUT B
UNIQUE FEATURES ' I: :I
————Inthelinear mode the Input common-mods volage mnge helodas — | —— - smm|

round and the o voltage can also swing to incdudes ground .
gnd the output voll“ttaf); can also swing to ground, even though Figure 1. £in configuration.
operated from only a single power supply vottage. The unity gain
croas frequency is temperature-compensated. The input bias cument
is also lemperature-compensated.

! FEATURES

® Intemnally frequency-compensalad for uaity galn

® Large DC voltage galn: 100 dB

$ Wide bandwldth (unity gain}: 1 MHz {temperalure~compensaled)

* Wide power supply range single supply: 3 Ve to 30 Vpe,
or dual supplies: 1.5 Vpe to +15 Ve

* Very low supply current drain (400 pA}—essgenlially independent
of supply vollage (1 mW/op amp &t +5 Vo)

® Low Input biasing current: 45 nAgc temparalure-compensated

# Low input offset voliage: 2 mVpe. and offsel curent: Snpe

# Differentlal input vollage range equal o the power supply vollage
* Large output voltage: 0 Ve to V+ 1.5 Ve swing

EQUIVALENT CIRCUIT
Veo—e -+ 4
! & BpA 100“\& (% 6 pa J
G
I\.|_‘ )
- 1
— 0%
Qz ™ A‘ Rec
| o oureur _
—O={_0Gl (a2
NPUTS . .
= = Qi1 F a3
Kﬂln /012
50 pA
]
= = = = = = sioazss

Figure 2. Equivalent circuit.

2002 Jul 12 2 853-1241 28616



Product data
. . NE/SA/SES32/
Low power dual operational amplifiers
P P P LM258/358/A/2904
ORDERING INFORMATION
DESCRIPTION TEMPERATURE RANGE ORDER CODE DWG #
8-Pin Plastic Small Outline (SO) Package G°Clo+70°C NES320) SOT96-1
8-Pin Plastic Dual In-Line Package (DIP) 0°Clo+70°C NES32N 5019741
8-Pin Plastic Small Outline (SQ) Package —40 °C 1o +85 °C SASL32D SOT961
| 8:-Pin Plastc Small Qutline (SO) Package ™ —— "~~~ "AQeCta 26T T | TIM2G0AD T ) sores |
8-Pin Plastic Thin Shrink Small Outline Package (TSSOP) —40°Clo+125°C LM2904DP SQTH05-1
8-Pin Plastic Dual InLine Package (DIP) 40" Clo+125C - LM2Z2904N SOT1974
— | &-Pin Plastc omall Outine (50) Package - T 25°Cio+125°C | w2580 | soTmesd
8-Pin Plastic Dual In-Line Package (DIP) -25°Cto+125°C LM2Z58N SOTI7-1
8-Plin Plastic Smalf Ouifine (SO} Package 0°Cto+70°C LM3580D S0T96-1
8-Pin Plastlc Thin Shrink Small Ouifine Package (TSSOP) 0°Cto+70°C LM358DP 50T505-1
8-Pin Plastic Dual in-Line Package (DI1P) 3°Clo+70°C LM358N S0T97-1
\ 8-Pin Plastic Smalf Outiine (SO) Package 0°Clo+70°C LM358AD SOT96-1
: 8-Pin Plastic Dua! In-Line Package (DIP) Q0°Cfo+70°C LM358AN S0T974
8-Pin Plastic Dual In-Line Package (DIP) 55 “Cto+125°C SE532N S0T97-1
ABSOLUTE MAXIMUM RATINGS
SYMBOL PARAMETER RATING UNIT
Vg Supply voliage, V+ J2orti6 Voc
Differentia! input voltage 32 Voo
Vin Input voltage ~0.3to+32 Voo
Maximum power dissipation
Tamp = 256 °C (Still air)?
Po N package 1160 mw
D package 780 mW
DP package 714 mW
Output short-circuit to GND2
V+ < 15 Vpe and Tyny =25 °C Continuous
Operaling amblent temperature range
NES3I2NM358/LM358A 0o +70 G
b I LM258 -2510+35 °C
amb LM2904 —40t0+125 ¢
SA532 ~4010+85 “C
SEs32 -B5to +125 *C
Tasg Storage temperature rangs —65to+150 b o
Tad Lead soldering temperatuce (10 sec max) 230 G
NOTE:
1. Derata above 25 °C, at the following rates:
N package at 8.3 mW/°C
D package at 6.2 mW/°C
DP package at 5.72 mW/C

Philips Semlcondustors

2, Shortcircuils from the output to W+ can cause excassive heating and eveniual destruciion. The maxdmum output cument ks approxmately
40 mA Independent of the magnitude of V+. Al values of supply voltage in excess of +15 Ve, continuous short-circuits can exceed the

powerdissipalien-ratings-and-cause-eventuatdestruction:

2002 Jul 12



Philips Semlconductors

Product data
Low power dual operational amplifiers NE/SA/SES32/
LM258/358/A/2904
DC ELECTRICAL CHARACTERISTICS
Tamo = 25 °C; V+ = +5 V, unless olherwise specified.
NE/SAS3H
SESA2, LM253
SYMBOL PARAMETER TEST CONDITIONS LM3S8/1MZH04 UNIT
Min Typ Max Min | Typ Max
Rg=00 £2 5% 2 7 v
— —|Vog— | Offsetvollagel — -
Rg = 0(2; overtemp. + 19 mV
Vos Drift Rs = 0 0; overiemp. 7 7 uvre
f — I 13 130 +5 50 nA -
——lgg— -Offzetcumant————— e _ING)
Over temp. 100 +150 nA
los Drift Over temp. 10 10 pAFC
. I of liyg 45 150 45 250 nA
lemas Input current? NG 7 INE)
Ty OF Iy Over temp. 40 300 40 500 nA
Ia Drift Ovear temp. 50 50 pASC
y Commoen-mode voliage Vyr=30V 0 V151 0 V1.5 v
oM range? V+ = 30 V; Over temp. 0 V20| © Vi20| V
CMRR g‘t’i’:““’“"““de V S V=30V 70 | 8 65 | 70 dB
Ry = 2 kQ; V+ = 30 V; over temp. 26 26 v
Vou Quiput voltage swing
Ry = 10 K V+ = 30 V: overtemp, 27 28 27 28 v
Voo Output voltage swing Ry = 10 k(X over tamp. 5 20 &5 20 my
R = V+=30V 05 1.0 0.5 1.0 mA
lee Supply current Ry =w on all amplifiers; ¥+ =30 V;
overtemp, 0.6 12 0.6 12 mA
Ry > 2 KX Veur £10V 56 | 100 25 | 100 Vimv
Large-signal voltage gain - ng):
Ao rge-sig ge g V+=15V (for large Vg swing); i i5 Y
over temp.
psRr | Supply voliage rejection Rg=00 65 | w0 3 | 100 dB
Amplifier-to-amplifier 1 . N _
coupiing® f=1 kHz to 20 kHz (input raferred) 120 120 de
V|N+'—'1‘1 Voo V;N_= 0Vges '
Ve 296 Yy 20 | 40 20 | 40 A
Quiput current {Source)
Viwe =41 Voot Vi =0Voci 1447 | 29 w0 | 20 mA
V+ = 16 Vpg; over femp.
fout Vin-= 11’201*5"3": 0Voc: 10 | 20 10 | 20 mA
; Vin-=+1Vpe: Vine = 0 Vpes
Output currant (Sink) Vi = 15 Vp: over temp. § 8 5 8 mA
VW:\?:;‘%‘& r:n;' Voci 12 | s 12 | so uA
77777 lag— | Short clrcuit curent® _40_ ]| 60 _40_ | 60 ] mA_.
Differential Input voftage® Vi Vr v
GBW Unify galn bandwidih Tamp =22°C T 1 MHE
SR Slew rale Tamb = 25 °C 0.3 03 Viys
Vnoise | Input nokse voltage Tomp = 25 °C; f=1kHz 40 40 nVAHz
(Notes on next page).
2002 Jut 12 4



Phillps Semicondudtors Product data
Low power dual operational amplifiers NE/SA/SE532/
‘ P LM258/358/A/2904
DC ELECTRICAL CHARACTERISTICS (continued)
Tamh =25 °C; V+ = +5 V; unless otherwise specified.
LM258A
SYMBOL PARAMETER TEST CONDITIONS - UNIT
Min Typ Max
Rg=00Q 12 3
Vas Offset voltage? S my
I I I _ Rg=0Q:overtemp. | |  t +8 § mv_)
Vos Drift Rg =0 (L overiemp. 7 20 WFrC
* Dnagsj — Fing 5 30 .Y
los Offset cunent e )
I P W— — — — Overtemp— N S, / N W —
los Drift Over temp. 1¢ 300 pAMG
. 1 oF iy 45 100 nA
lains Input curent? e 27 INE)
lipygs) OF finge_y Over temp. 40 200 nA
Ig Orift Over temp. 50 pArG
. V+=30V ] V+-15 v
) Veu Common-mode voltage range?
V+ = 30 V; Over femip. 1] V+-2.0 v
CMRR Common-moda rajecilon ratio V+=30V 65 85 a8
= 2 ki, V+= 30 V; over temp. 26 v
Vou Qutput voltage swing R :
Ry = 10 k(k V+ = 30 V; over lemp. 27 28 v
Voo Ouipid vohage swing Ry = 10 kil; over temp. 5 20 my/
Ry=e, VF=30V 0.5 1.0 mA
lee Supply cumrent .
Ry = oo on afl amplifiers; V+= 30 V; over lemp. 0.8 1.2 mA
. . . R 22 K Vourio v 25 100 VimV
Ao Large-signal voltage gain -
V+ = 15V {for large V5 swing); overtemp. 15 vimv
PSRR Supply voltage rejection ratio Rg=0% 65 100 de
Amplifierto-amplifier coupling® f=1kHz 10 20kHz (input referred) ~120 ds
Vine =1 Ve Vin- = 0Vpes VH= 15 Ve 20 40 mA
OQuiput current (Source) Vine =+ Vo Vig—= 0 Vpe ¥+ = 15 ¥po 10 20 mA
avertemp.
lour Vin-=H1VpoVine = 0Vpei V+= 15 Ve 10 20 mA
Vin-=+1Vpgi Vine = 0 VoeV+ = 15 Vpg;
Output cument (Sink) over temp. 5 8
' Vine = 0 V; Vi = +1 Ve Vo = 200 mY 12 50 HA
lgc Shorl clrewil currents 40 60 mA
Differential input voltageS V4 v
GBwW Unity gain bandwidth Tamb =25 °C 1 MHz
SR Slew rate Tomp =25 °C 03 Vs
Vnotse | Input noise votlage Tamp =25°C; =1 kHz 40 nVitHz
NOTES:

1. Vg = 1.4V, Rg = 0 G with V+ from 5 V 10 30 V; and over the full input commeon-made range (0 V to V+ ~1.5 V).
) 2. The directlon of the input current ls out of the IC due to {he PNP input stage. This current is essentially constant, independert of the state of
__ __ __ tiheoutput so no koading change exdsts on the input lines .
3. The input common-moede vollage or sither input slgnal voltage should nof be allowed 1o go negative by more than 0.3V, The upper end of
the common-mode voltage range i V+ —1.5 V, but either or both inputs can go to +32 V without damage.

— #Duoetoproximity of extemna

FooTnponents, iIns0re 1hat Coupling is Tt onginating via siray capacilance between these external pans. This
typleally can be detected as this type of capacitance coupling increases at higher frequendies.

5. Shart-circuits from the oulput to V+ can cause excessive healing and eventual destrirction. The maximum oulput cuirent is approximately
40 mA Independent of the magnilude of V+, At values of supply voltage In excess of +15 Vg, continuous short-circuits can exceed the
power dissipation ratings and cause eventual destruction.

8. Tha Inpul common-mode voltage or efther input signal voltage should not be affowed to go negative by more than 0.3 V. The upper end of
the commoen-mode voltage range is V+ 1.5 V, but elther or both inputs can go to 32 V¢ without damage.

2002 Jul 12



Philips Semicondudtors Product data

| Low power dual operational amplifiers LMzgg;gsgs;i/E;gaﬂ

TYPICAL PERFORMANCE CHARACTERISTICS

Supply Cinrent Current Limiting Voitage Gain
4 160 [ I
o L1 Ry + 2062
—— ) ,,g,,,,f Tt ,,,,%Ln — &= S 1=
g = 60 g _,.«/ fy + 250
8 8
| =) T E T 50 s ~gy 3 A0
| E: IR T N N U N N - S e N A I - _ 1
% A T=0Ch26c —A E 3 s 1 40
B 5 @ g
2 | Torty=58°C 10
1 L 1
o
o 1o E2] £ w0 %5535 A5 5 25 45 & 85 105 125 ) 1 20 E 40
SUPPLY VOLTAGE (Vpe) TEMPERATURE (°C) SUPPLY VOLTAGE (V)
t
Open-Loop Large-Signal Voltage-Followar
Fraquency Responaa Frequency Response < Response
A, 4 T T T T
! Ve iom = Voo g \ Ry SZKSV 15V
0.4 4 = 1K, 5 100kn =
120 Vi ¥ s v § 2 \
(o]
Q‘ 100 \\ Vi Yo il M g 1 / \
z w0 U £ 2] 3ua|  BOITY
| \ V' = 30 Ve AND w10 = 0
W o T £ Ty € +125 G 'é s j =
& 5 N u
g 1 7 s A &2
W= D b 15 Ve AND £ \ B
20 G5 MG ST, < H125°C ,5 1
oL LN g ™ 1;; w0 10 »
110 108 4k 10k 100k 1M 108 ¢ 2
FRECHIENCY (Hz) FREQUENCY (Hz) TINE (8}
Voltage-Folfowsr Output Characteristica Owtput Characteristica
Pulse Response (Small-Signal} Currant Sourcing Current Sinking
502 T T T s C i ! . I I {
Vi
V=46 Vo
5 TH— i V= +1svgg
% Eo g E sl Ve v, :‘g V* =430 Vpo
g | |wct T 55 g -
B a0 XL = E L o R 8
g T 1 g 8
5 NEUT 3B A= = % E
! | WDEPENDENT OF v+ 04
%. ouTPUT P E 3 Tagts= 125G . . / L
[ B R = | & ENES N B Y sl f—|—-8 .
Im:;oav-’c Y
= 4 oG 1 o
2 3 4 5 5 7 2 o001 &1 o1 1 1 100 0ot 8ol
1— TE {us) lo* — DUTPUT SOURCE CURRENT (mApc)
SL002%4

Figure 3, Typical performance characteristics.

2002 Ju! 12 6



Phitips Semiconductors

Product dala
. NE/SA/SES32/
Low power dual operational amplifiers
P P P LM258/358/A/2904
TYPICAL PERFORMANCE CHARACTERISTICS (Continued)
loput Voltags Ranga lnput Current g Common-Moda Rejection Ratic
15 20 o 120
Veu=0Vpe g
» [ ] 2 oo
o _ s
SR (- I S R 1 6740 B . 1 Vs v — ,,é,,—-’" ,
u )
Q o NEGATIVE / é " ol T E a0
5 / Fi W = +15 Ve §
S S IR B~ ¥ € 4 S WS I . 50 —
S 3
8 5 : v g«
I: / Z 2 V= 5V §
> o 20
1 / 18 E!
0 5 10 15 Y% BAs b B4 GBI O :m " 106 prvey -
, V¥ OR V- POWER SUPPLY VOLTAGE (+ Vo) Tty — TEMPERATURE (°C] — FREGUENGCY 3l
LIRS
Figura 4. Typical performance characteristics (continued).
TYPICAL APPLICATIONS

F—2 Vo

Input Blasing Voltage Follower

Norr-lmrerﬁn? ;mblmer

Figure 8. Typical applications.

2002 Jul 12 7



Product data

Phifips Semiconductors
_ _ NE/SA/SES32/
Low power dual operational amplifiers LM258/358/A/2904
SOT98-1

S08: plastic small outline package; 8 feads; body width 3.9 mm

h;'n.ﬂndex ' { T j‘_Tn
THER iy
. L@ra X

P

DAMENSHONS (inch dimenalons are detived from the eriginal mm Emensions)
UNITNLA1A¢Aab,¢DmE(z’eHELL‘,Qvazm-ﬂ
mo | 175 | 930 | 125 | 925 | oo | o3s | 48 | 30 | 17| 58 | 95| o4 | oe |02 [0m| 01 [ 57| L
ineves | 0089 00001 07 001 |00t ooane] s | o | 2% 52| 009 | 25ma | S| 001 | oot [wons| 2022

| Notea n

1. Plastic or metal profrusions of 0.15 mm maximum per side are nat included.

2. Plastic of metad protrusions of 0.25 mm maxsnum per slde are not included.

VERSION o Jmngmmm oy | wsuEpatE
Mg or2 =R

80Te8-1 076E03
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Philips Semiconductors Product data

Low power dual operational amplifiers LM258/358/A/2904
DIP8: plastic dual indine package; 8 feads (300 mil) S0T971
- D—— - - — —M - S— _

_ I Mg
5
[+3
[+ ]
£ 1
i A
I
{
I
(
ey
MH =l
0 3 10 mm
s g s & 0 2 . 1
scale
DIMENSIONS (inch dimensiong are derived trom the original em dimansionn)
N | A AL e | b b, | B2 ¢ | pM| EM| . Lo ome | My | ow g::_
173 | 083 | 107 | 038 | 98 | G646 360 | a2s | 100
mmo| 42 [ 051 | 32 | 44 |o2e | oo joza| 92 [ Bep | 284 | T8 | qos | 780 | ma | 0B 145
Y ke a7 bneond —a o |-0.008-| 0021 (0042 | 0014|039 | 02| | _lora]osloes | | ||
nehes )07 1700207 093 | oues | 0'ovs | 0095 | 0.009 | 0,08 | 028 | %10 | 930 | gia | oay | ous | 201 | 006
Hote
1. Plastic or metal protrusions of 0.25 mm maximum por tkla ane not included.
OUTLINE REFERENCES EUROPEAN
VERGION o JEDEC - PROJECTION ISSUE DATE
SOTE7-4 050G01 MO-001 £C-5048 =33 @ ooy

2002 Jul 12 )



Philips Semiconductors

Product daia
. . NE/SA/SES32/
Low power dual operational amplifiers LM258/358/A/2904
TSSOPB8: plastic thin shrink small outline package; 8 leads; body width 3 mm S0T5051

F{v @] A

DIMENSIONS {(mm are the original dimensians)

Ag A3
Ay
Cr T
f tye
b | e
detait X
Q 25 Smm
scake

A
UNIT | | A1 A2 | As | Bp | o DD TER] & | Hg | L | La| v |[w ]|y jzof 0
o e yaa 08 {0es || 045 028 | 210.f.3.10 _|-8.40-|-. 0.70- 70 |6 |
M0 505 | 0s0 | %% [ 026 | 015 | 290 | 200 | %65 | 470 | 9% | oo | T |01 [ OT | o | o
Nolea
1. Finstic ar metal prolrusions of 015 mm maximum pey side are nol inchided.
2. Plastic or metaf protrusions of 0.2% mm maximum per skle are not included,
OUTLINE REFEAENCES EUROPEAN
ISSUE DATE
VERSION \EC JEDEC EAd PROJECTION
— EQ@ | oo
2002 Jul 12
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Philips Semiconduciors

Product data
Low power dual operational amplifiers NE/SAISE532/
P P P LM258/358/A/2904
Data sheet status _ S R —
Product Definitions
1
Data sheet status(1] atatus (2l
Oblective data ,Development | This data sheel contains data from the objeclive specification for product development.
Philips Semiconduciors reserves ihe right to change the specification in any manner without notice,
Preliminary data Qualification This data sheet containg dala from the preliminary spedification. Supplementary data will be
published at a later date, Philips Semiconductors reserves the right to change the specification
without nolice, in ordes 1o improve the design and supply the best possible product
Product data Produclion | This data sheel contains data from the product specification. Philips Semiconductors reserves the
right to make changes at any time in order 1o Improve the design, manufaduring and supply.
Changes will be communicated according to the Customer Product/Process Change Notfication
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Definitions

Short-form specification — The data in a short-form specification is exiracted from a full data sheef with the same type number and title. For
detailed Information see the relevanl data sheet or data handbook.

Limltingvalues definition — Limiting values given are in accordance with the Absolute Maximum Rating System (IEC 60134). Stress above one
or mwre of the limiting values may cause permanent damaga to (he devica. These are siress ralings only and operation of the device at these or

atany other conditions above those given in the Characlerisiics seclions of the specification Is not Implied. Exposure to limiting values for extended
periods may affect device mliability,

Application Information — Applications thal are described herein for any of thase products ams for ilustrative purpcses only. Phitips
Semiconductors miake no representation or waranty that such applications will be suitable for the specified use without further testing or
medification.

Disclaimers

Lifa support— These produdls are not deslgned for use in life support appliances, devices or syslems whene malfunction of these pmducts can
reasonably be expeded (o resultin personal Injury. Philips Semiconduciors customers using orsefling these products for use in such applications
do so at their own risk and agree to fully indemaify Philips Semiconductors for any damages resulting from such application.

Rightto make changes — Philips Semlconductors reserves the rightto make changes, without notice, In the products, inchuding cincults, standard
cells, andior software, described or contalned hereln in order to improve design andlor performance. Philips Semiconductors assumes no
respensibifity or liability for the use of any of these producs, conveys ra ficense or title under any patent, copyright, or mask work right o these

products, and makes na representations or warranties that 1hesz products are free from patent, copyright, or mask work right infiingement, unlass
otherwke specified.

Contact Information & Koninklijke Philips Electronics N.V. 2002
For additional information pleasa visit All ightts reserved. Prinfed in US.A.
httpi/fwww.semiconductora.phifips.com.  Fax: +3140 27 24825
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