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{uﬁ 1.8 Full Bridge Converter Circuit
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v

Tu2933 Pul1 bridge 1§ 9:3. transistor WAIUNT BURL 2
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L - .
7 AD Q1 AU Q2 wTH Q3 fU Q4 Te3s turn on ﬂuunuﬁﬁ m7y cycle
[] v g

- e = - ar = -
voltage ¥INAQUUUAT trensistor fg. VI -nﬂunw push — pull q:

v | ?

(U2 vI 2997 Pl Bridee #3:fmaauun 15000uIn0119937  helf
[ ]

:

. | . ] '
- - o e -
bridze mmmrqwﬁumamuﬁm' transistor umu'ﬁ capacitor
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Ferrite Transforiier

2.1 Ferrite core pov:er trapsforner
L & 4

'lun'naanuuu'l,s‘ln pover oatnut zqu wu nﬂmauqﬁ’u

¥ l

(N3 tua_q?'mm:auﬁ'a, (saturation) - mamﬂmaunmmu'luunu

{core) u?a‘luwﬂmﬂ (windinf') 'muu wtﬁumm win 151 3anly

unut;.aﬂm'no'l'ﬂmmn mwn’lq q t.nuu uqum:lmunuman (iron

v
- core) 'nﬂnum “ ‘IUnwmumu'ﬂumn eiif (electromotive force)
v

uu'mﬁ':mmuaumuunu (core) uu n‘lﬁ’un souvulngg

e A lgalied NA dB volt
.dt -
4. .
lua
¥ : number of Turn
'AI., : cross sectional area of core (ca”)
) Y . : ! )
B s the flux density in line per cm
. -t s’ .tice (second)
_‘y - s b . ” .
0117195091 3 iy sinusoidal C flauY
E = 10%3Baw : Volt.
' 2 . Fr .
4‘
AUD -
N E ¢ -induced v:altage
w s  angul:zr frequency
\ B : maxipun flux dersrl:y (line -per cm )
] k]
LI1TUNAIN  tressfotmer "luxmn‘:t;t..um:i.:uﬂamﬂﬂ L
v v ' " .
o~ N

7:1n2110M8Y ML U L BT T DAY ST Y O R PR S Wufia
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- N I = l‘csIs

PP

-
tua
Ny ¢ primery truns
Ns H secondary trucns
IP : primary current
I : secondary current
Vf : : ' prim;r} voltzge .
V& Te ‘secondary voltage .
e L { [ .
uﬂlumwgunuu . over trensformer — TUINLANLIZONNWMUA
. v [ ] v Py
Tiudan (material) 1§umman-nu1mu. .Li’.uu‘m"ﬂ'ﬁaqunuu'l-a:'lrv:
: ' : v v v v
(Ferrite core) ua-'.‘cuvmumﬂ-aaqunuu'q-naw‘m.aam mlmnn
]

Fixed Flux - Density ‘B,

paruneter

-

T qunuﬁnﬁ WU LT AN MUAR A ELTIE T s ua1g

Wes . primzry voltage 1nu
10 BwB A..,N =2 Vv Volt
19 P .
Iz
B :  meximum flux density (line per cm2)
An * Ccross section2l area of ferrite core (cm‘) .

t 4 ]

'Ium'ﬁuauﬁmn"utm'lm Ap mawaqumummnwa 'amnmmqum i

l

Mduhﬂ? ﬁﬂﬂ?UUﬂTﬂU ﬂiQHNQ?ﬂﬂﬂﬂﬂ?ﬂn1dﬂﬁhﬂhﬂd-%ﬂﬂ?ﬂlWQMWUQM

aw:ummmaqmwuumuun:-nd (F.Lxed current density) D174

l'nuuns.uﬁmm'musunu (tu Ip flauy
A J '
cu I Aop. .
w2 ®
P .
J current density

cu cross section:l area of cupser

) e nunver of turn
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v v

0 p, (u  sinusoidal  3:lpan

B = BmS in ’t
| A 74

TAUAUNIT (1.5) WAz (1.6) tv1nTuny

BmJA:E'Acu > pmax vatts,.
z/Zxi00  ?

ty 1 74

. ?
unn1 8 iy square wave vzvluaunas (1.8) inuﬁuutﬂu

BidArA ) ;; Poox o - watts,
—n_F cug
2>x10 .

1 4

4' M - i - g < -
qunuﬂnnuuU7u1anaaunu1ﬂas1:mu;:ﬂ:nwﬂ:maqna4uﬂq?:ﬂaa
t %4 ] [} 9 24 [ ] o
vaulign v (Juln Tnuil  flux density  yaz  current density
> ] t ] ] L}
< y = - -
?:naeﬁﬂnu1naa uqauwa1:nﬂ1uﬁ1ﬂaq ilux density 1uﬂ1u1:ﬂtwuwu

o [ ] [} 1 ] ]
- v
1nmnmwnaumiedr THIY 3000 1line per S ol wszhans zuduuly

q 4

1 4

‘ﬁwu1:nun1aqwun7 mq1ﬁu11tunﬂuamanuﬁq1nuaaUt°nﬁﬂﬁu1:n? vl

' | 0 IJ

'INZN l'ﬂ’]')u"? tHUﬂ‘)ﬂ’]MUﬂﬁu)\’n:’aﬂq ferrrte raterizl tvitTacu: uu

ferrite m,_terlal VliJﬁﬁlﬂ'H t\]? m'lvmaumuaeunwmnquunu

1un:mmunu1,ar1rv1 (Ferrite core) Ln11ﬂmt4un1u1uﬂ1u

e
4z 1n11n1:dm1?umaquuxuﬁn (m2gnetic less) 30 impedance
v R g ~

E

arronuunla iy

JULb + Ré

‘9 -
4' -
14 ) L ) ‘ . . -
yA H irmpedance
3 : index of imaginary part = /-1
Ls‘ : series loss ofinductznce
R : series loss of resistznce
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iﬂﬁ 1.2 Vector diagram of maghetic loss
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Henry
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" tan ©Onm = w/«l;uxzkg | _
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- —-'2 . .
R - W AuN Ap A
P . .le tenom
P .=U32A. le . . -tan bm vatt,
‘“m . m
Me M
1
-y
{ua
Pp s core loss

. s :
. v
'lum?."baa cuppexr loss UUHY ohmic 1loss fgauaTneny
yv ] L

‘1ﬂmumau'naqrrnunu'iuu}m7:ua (current density ; J), : .

L |

- resistivityf wazUTHARI DI NAIUAY N (cmz) (197 1n2

2
Ve =
P L Vo,
¢ ] v

. L °4
. - o L)
FIVUIIAY pNAUTS tﬁumumu‘luaummaql‘n high fre. uency

¥

v t 4

) [} v
ferrite transformer — A93INNATUAAIADLIUL 3znTaulnla

A
- /b ’
4 O f 4 B -
d
28— J
.'V d' t 4 2
TUMMUAANTAIUAU  ferrite 5 A, =  ab (cm”)
total area of ‘the window ; : Aw = cd (cm2)

tv ¢ v 1

- o - - of . - ¥ ~ v
wasni v Ahsaanaunddnrue a4 fuuraszla
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- R (_l L4 2
usNIATgesunu tyastlivn v = 5
¥ Py = Letp (ea)
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cu ~cucu
-
tua . . .
L., =~ ¢ cupper wire lehgth
i 2
Loy = 2T (2a + ¢) (em®)
U TP T r * ] -~
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> OF 70 =z max
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waz a
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Mo10" S '
tla
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flyuy -
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ﬂhunmaanwraanuuulua?-11mu1ﬂﬁaqunu (core size) u:

.

GINVBIUAY (cupper size)

1 4

factor tﬁunqa?nﬂba1tua1

programmlng Tﬂuuﬂﬁ?ad K1Ll.
] ] 1 4
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ti = ¥ KV
optimize Z lvcu f 2Vp
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[ a8 ] g
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R4 P4 4
2.2 nITBBNUYIWLB YA unY 13DT | 54

Aw

guaranteée copper loss

1 Y
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TUR 1.3 uanedhuusasuny 1o 1 segnn EI
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lodel Aw(cmz) . Ae(cmz) P(Va) po(w~)
‘BT 22 | - 0.72. .0.42 31 5-
_ET 30 144 1.1 161 20~ 30
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EI 50 4.78 . 2.30° " 1110 100~150
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(Saturztion)
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2.3 390179 Transformer
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FIINAUNT (5.8) waz (5.9)
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TL494
TL495

Advance Information

SWITCHMODE
PULSE WIDTH MODULATION
CONTROL CIRCUITS

The TL494 and TL495 comtine the best features of existing
PWi4 control circuits and add other on-chip functions. These devices
provide, on 2 single monolithic chip, all the control circuitry for
PWM push-puli, bridge and series type switchmode power supplies.

The TLA494M/495M are specified over the military operating
range of £55°C 10 +1259C. The TL494C/495C are specified from
0°C :0 +70°C,
® Uncommitted Output Transistors Capable of 200 mA Source or

Sink
® On.Chip Error Amplifiers
¢ On-Chip 5V Refercnce
Internal Protection from Double Pulsing of Qutputs with Narrow
Pulie Widths or with Supply Voltages below Specified Limirts

Dead Time Control Comparator
® Pulse-Steering Flip-Flop and Qutput Contro! Circuitry
® Easily Synchronized {Slaved) 1o Other Circuits
® On-Chip 29 V Zener for High Veltage (VN > 40 V)

Applications {TL49S only)
® Output Steering Control Pin Overrides Internal Pulse Steering
Flip-Flop {TLA495 only)

SWITCHMODE
PULSE WIDTH MODULATION
CONTROL CIRCUITS

SILICON MOROLITHIC
INTEGRATED CIRCUITS -

TL4S4

N SUFFIX
PLASTIC PACKAGE
CASE 644
(YL 294C onty])

JSUFFIX
CTRAAMIC PACKAGE
CASE 630

PIN CONNECTIONS

TLaga TL4SS

[ g—

M SUFFIX
PLASTIC PACKAGE
CASE 201-0¢
ITLA9SC ontvi

JSUFFIX
CERAMIC PACKAGE
CASE 726

ORDERING INFORMATION

Temperature
Oevice ! Nange Pachage
TLAS4CS 010+ 20°C Ceramic DIP
TLASACN C 1e +70°C Plestic OIP
TLA0ANM) .33 tn »1285°C | Ceremic DI

YLa9sCs © 1o+ 10°C Cerarmic DIF

7

1 i

TLawsCNn I oee s r0®C P P oir
T

- c==vr- ey TS n
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TLA494, TL495 (continued)

EQUIVALENT CIRCUIT

{Steering
Contoil”®

Quwmut
Centrot

-

Puise Steering e
¢y O T Q [=}]
= L‘_l_ e
c2
Q2
Oead Timne €2
[»___q\camaunw
Dess C —-{
Time
Control ~0avVv
_——i —QVee
~0.7V
Pwii Compersior - & v Rt Vags
Rz
] b —) Gna
Error fo)
Amp 1 iva)*®
Compantavisr i Error *T1L495 only
PWM Comparaters - Amp 2
tnout N
PIN ASSIGNMENTS
Dead .-’.nér Ecroe a1 a2 Out- Steer Compen/
Time Amp 1 Amp 2 put ing |PWM Comp
Denes | Ryl Cy | Cant f v | - Lo { =] Vz | Ged ! VRer| VecC €1]c:jE2 [C2| Caudt | Coud Input
TL4a94 8 5 4 1 2 16 18 N.A. 7 14 12 s 19 1 23 10 1M 13 NA. 3
TL4SS ] s 4 RN 7 4 16 12 | 9 | & f10 {11 14 1 3
.
MAXIMUM BATINGS (Opereting smbiant tampsrature rance aoplier unless othervrise noteg) .
Rating i Syrabol TLASAM/ASSM | TLe94C/495C Unit
Powsr Supply Voliage Vee 22 v
Ampitfier input Voltegot Vica of VibR Veg + 0.3 v
Ouiput Cellector Voitags | Ver. Vo2 42 . v
Gutovt Collector Current icy. lg2 250 mA
Povemi Dissipation {T7 < 459C) PD 1000 mw
See Tharmel tntormation
Opersting Junction Temperdiure T3 °c
Plasuc Peckege - 125
Caranic Package 150 150
Operating Ambient Temperature Range Ta -850 *12% D10 +70 °c
Storege Temperature Aange T"‘ Sc
Caromic Package ~65 10 +150 65 10 #3150
Piasuic Pachsge - 55 10 *1 28
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RECOMMENDED OPERATING CONDITIONS

[ TL494C/TLESSC
Condition/Vsive Symbel Min Max Unit
Power Suoply vsitage i vee 7.0 40 v
Amplitier Input Voltages VicR of YipR -Q.3 Vee - 2.0 v
(Referencec 10 Grounal
Cutout Cottector Voltage vVey. Voo - 20 v
Ouvtout Coltectar Curren ! e, Ic = =00 A
Timing Capacster Cr 470 - nF
- 10 uF
Tuming Resutor Ay 1.8 500 xN
Giziliator Frequency ‘osec 10 300 kHz
Overating Ambient Temoerauire Range Ta o | +70 Sc .
TL4S4C ang TL4OSC |

ELi CTRICAL CHARACTERISTICS

WC' [RERAA !czc « 1B rHz, operating ambignt temperature range aoplies untess otherwise notec!

TL494C,/TLAISC
L Characteristic Symbol L ] Unit l

| Min i Tye [ w1}
REFERENCE SECTION

Reference Volags VReE 4.75 5.0 l £.25 v
lper = 1.0 mA)
Retererce Yoitaze Changs with Temperaiuce SVRgslaT) - 2 1.c %
‘09C < T4 < 70°C) .
Line Regulstion of Relerence Voltsge Regline - 2.0 25 mv
10V verc oy ITp = 25°C! .
L030 Regulstion of Aeferance Voltags Regigag - 19 15 : mv
1O mA < loer € 10 Al Ty = 25°C) 1
Eou Cireuit Ourou: Current of Voltage 'OSIREF) - 35 - mA
Refersrre (Vace « G)
OSCILLATOR SECTION
Ossillator Frequenay ) fose - i0 - kHz
ICT = 0.01 uF Ay = 12k0)
Stancard Devistion of Frequency (Note 11 L1 - 10 - % *
(Al vatues of Vee.Cr Ry Ta consiant)
Oscillator Frequency Change with Tempersiuree &logelaT) - - 2 «
0°C < Ty < =70°C
' ICT = 0.0t wF Ay =12xn)
Cucillator Frequency Change with Voltage by efoyeiev] - 0.1 - *
IV < vee <40 V) {Ta =259
DEADG-TIME CONTROL SECTION \
Input Bres Current (Pin 41 Ws(DT -10 [ -29 0 HA
Ve = 1SV, 0V <V y<5.25Y)
Mazimum Duty Cyere, Esch Outout OCrmex 45 - - *
tVec =15V, Ping.0v,
“Ovtout Cont-ol" Pin = Vagg}
Inout Thresnoic Vo.tage VYTHn) ] v
Zero Duty Cozle - 3.0 23
Maximum Duty Cycle ] - ’ -
—

Note 1: Stancard cenation it a Mesrure of the statisticst distribution 3bout the mesn ot Gerivec from tre formuls; ¢ = ’

Y|

Y No-1
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TLA94, TLAYS (continued)

ELECTRICAL CHARACTERISTICS (continued)

e (oo g vt o a0 LA DTV TOA™
AP S

I TLABAC/TLAIEL ]
Charscteristic Symbol Unit -
r Min I Typ Max l i
ERRCR AMPLIFIER SECTIONS i
{Tnpm Ditret Voltagm vVio - 1 2.0 0 mv ";_
[ wvp3-25V) N ;
tnows Dlfset Current o - 25 250 AA ° H
vp3 =25V E
Inpu: Bise Current i1g - 0.2 1.0 »A v
vy = 2.5V) b
tnput Common Mowe Voltegs Range VicR -0.3 - Vee =20 v i .
{7V < Veg< 40V) i
Largs Signsl Open Looo Voltege Gain Ay 70 95 - ab i
ot .
-'-Vo:-:V,O.SV(Vo:( 3svi )
Unity Gain Crossover Frequency 1. - 300 - ke
Common Moos Asjecuon Astio CMAR (1] 30 - cd
Vo = 40V, T4 = 25°C)
OQutout Sink Current 1o- -c3 -08 - mA .
<15 mV > Vig > =5V, Vg3 = 01 V! ,
Qutput Source Current 10+ 2.0 - - mA l
{18 -,|V<V-_D<SV,VQJ'3‘5V) ! '
PviM COMPARATOR SECTION (Pin 3)
innibit Thresholc Voitsge VTHI - 4.0 45 v
tZero Duty Cyciel
Inowt Sink Current . =03 -06 - ~mA
1-1§mV > Vip @ -5 V. Vp3 = 0.2 Vi
QUTPUT SECTION i
Quidu: Saturation Voltsge VCElat) v
Common-Emitter Configuration - 1.1 13
(Vg = OV, Ig = 200 mA}
Emitter-Follower Configuration - 1.5 5
f'lc-lSV,lE'?OOmA) R
Cottector Off-Sirte Current IC ot - 20 100 »A
tVeg = 40V, Ve = 40 VI
Emitier Otf-State Current 1€ otf - - 100 rA
(Vcc"DV.Vc"OV.VE -0V}
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. GENERALPURPOSE OPERATIONAL AMPLIIER—— MC1458/MC1558 L.AZA1 7 ATALC
pA741/741C,

MC1458/1558-F,N H

§ DESCRIPTION PIN CONFIGURATIONS
The pA741isa high performance operation-
1 al amplifier with high open loop gain, inter- F,N-14 PACKAGE F,N-14 PACKAGE
4 nal compensation, high common mode :
1 range and exceptional temperature stabili- - = E kv
{ ty. The uA741 s short-circuit protected and <] [=] ~e £
allows for nuiling of offset voltage. ~e (1] 7] ~e outeut 7] 13] Ne
The MC1558/MC1458/SA1458 consist of a veesey e ] )~ ioata 22 pureoy 2
pair of 741 operational amplifiers on asingle i il L’.‘:[>_‘_‘J ¥ orrser s 1] 7] oFFseT 2
chip. Non sy weu (7] s} outevr - INPUT 1 E 10] OFFSET 2
; FEATURES :‘: g:"" Cesc “INPUT 3 E z - INPUT 2
! o Internal frequency compensation “vee (7] (5] -weur2
i o Short circuit protection
* Excellent temperature stability ORDER PART NO. ORDER PART NO.
| « High input voltage range Lo MC1458F
. & Nolatch-up LAT41K14 MC1558F
® 1558/1458 are 2 “op amps” In space of WAT41CF MC1458N-14
~ne 741 package WATAICN-14 MC1358N=14
e 'C1558 Mil sid 883A,B,C available
e A741 Mil std 883A,B,C available H PACKAGE H PACKAGE

OUTPUT A OUTPUT B
ey INVERTING INVERTING
INPUT A INPUT B

NON INVERTING 1weuT

NON-INVERTING
INPUT A

NON-INVERTING
INPUT B

ORDER PART NO. . ORDER PART NO.
WATATH MC1458H
HATAICH MC1558H
N PACKAGE N PACKAGE
orsstt muts 7] E]-c oursut A [1] E]'.
v iomr (3] b A g e [ 7] outrure
O~ - e v NON-INVERTING INVERTING
= TR E 3 e INPUT A E INPUT B
v G [T oerser mout . :‘c:z‘;u::"mc
ORDER PART NO. ORDER PART NO.
HATAIN MC1458N
KAT4ICN MC1558N

70 SHATLIS
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uAT41/741C,
MC1458/1558-F,N,H

EQUIVALENT SCHEMATIC

nA741, A741C
ONE AMPLIFIER OF MC1558, MC1458

°-'S———¢f°s
INVERT
INPUT
NONINVERTING o o s
INPUT Y 1 2
O,r'
ot
Gg Q9
OF‘SE'
NULL
OFFSET NULL O— ]
1
Ry ¢ Ay Ay Ay
Tkl S0uu T} Sueur

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Supply voltage
pAT41C g,

MC1458 =1 »
uA741, MC1558 pa’. v
Internal power dissipation, N-14 600 mw

N package 500 mw

H package! ; 800 mw

F package 1000 mW
Differential input voltage +30 v
lyput voitage? X115 v
Output short-circuit duration Continuous
Operating temperature range

w#AT41C, MC1458 0'to +70 26

-40.t0 +85 °C

pAT41,MC1558 -55to+125 ‘C
Storage temperature range -65to+150 e
Lead temperature (soldering 60sec) 300 AC

NOTES

1. Ratings based on thermal resistances, junction to ambient, of 208* C’W 240°C/w,
150°C/W. 110°C/W for N-14, N. H and F packages respeclively, and a maximum
junction temperature of 150°C.

2. Forsupply voltages less than =15V, the absolute maximum input voltage is equal 1o the
sSupply vollage.

SifAntics 71
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ZGENERAEPURPOSE-DPERATIONALAMPLI

FIER=———MCI458/MC1558/ A4 oA/ =

uAT41/741C,

j' MC1458/1558-F N,H
"DC ELECTRICAL CHARACTERISTICS Ta = 25°C, Vs = *15V, unless otherwise specified.
G 4A741 4AT41C
PARAMETER TEST CONDITIONS UNIT
i@ Min Typ Max Min Typ Max
¥
3| Vos Offset voitage Rs = 10k0 1.0 5.0 20 60 | mV
¥ : Rs = 10k, over temp. 1.0 6.0 7.5 mV
g los Offset current 20 200 20 200 nA
3 Over temp. 300 nA
3 Ta =+125°C 7.0 | 200 nA
! Ta =-55°C 20 500 nA
: laias Input bias current 80 500 80 500 nA
Over temp. 800 nA
Ta=+125°C 30 500 nA
Ta =-55°C 300 | 1500 nA
Vourt Output voltage swing Ry = 10kN *12 +14 *12 *14 A
R = 2k{), over temp. +10 . +13 *10 | *13 v
AvoL Large signal voltage gain RL = 2kf], Vo = £10V 50 200 20 200 V/mv
RL =2k, Vo = £10V, over temp. 25 15 V/mV
Offset voltage adjustment +30 +30 mv
range
Psrr Supply voltage rejection ratio Rs < 10kN1 10 150 | uV/V
Rs = 10k1), over temp, 10 150 uV/IV
CMRR Common mode rejection ratio dB
Over temp. 70 90 dB
icc Supply current 1.4 2.8 1.4 28 mA
Ta =+125°C 1.5 2.5 mA
Ta=-55°C 20 3.3 mA
Vin Input voltage range (uA741, over temp.) *12 £13 >12 *13 v
Rin Input resistance 0.3 2.0 0.3 2.0 M0
Pg Power consumption 50 85 50 85 mW
Ta=+125°C 45 75 mwW
Ta =-55°C 45 1 mwW
Rout  Output resistance 75 | 75 4}
Isc Output short-circuit current 25 25 mA
72 Sifotics




uA741/741C,
MC1458/1558-F,N,H

DC ELECTRICAL CHARACTERISTICS (Cont'd) Ta = 25°C, Vs = =15V, unless otherwise specified.

MC1558
PARAMETER TEST CONDITIONS UNIT
Min Typ Max
Vos Offset voltage Rs = 10k 1.0 5.0 mV
Rs = 10k, over temp. 6.0 mV
los Offset current 20 200 nA
Over temp. 500 nA
lgias Input bias current 80 500 nA
Over temp. 1500 nA
Vour Output voltage swing RL = 10k{} +12 *14 v
RL = 2k{), over temp. *10 *13 \'
AvoL Large signal voltage gain RL = 2k, Vo .= 10V 50 100 V/mV
Ru=2k(). Vo =10V, over temp. 25 v/mV
Offset voltage adjustment *30 mV
range
Psar Supply voltage rejection ratio Rs <€ 10k} 30 150 uV/IV
CMRR Common mode rejection ratio 70 90 dB =
lcc Supply current 23 56 mA
VIN Input voltage range (uAT41, over tamp.) #12 23 v
Rin Input resistance MO
Py Power consumption 70 150 mw
Channel separation 120 dB
Rour Output resistance 0.
Isc Qutput short-circuit current 25 mA
DC ELECTRICAL CHARACTEPRISTICS (Cont'd) Ta = 25°C. Vs = =15V, unless otherwise specified.
MC1458
PARAMETER TEST CONDITIONS UNIT
MIin Typ Max
Vos Offset voltage Rs = 10k} 2.0 6.0 mV
Rs = 10k(), over temp. 75 mV
los Offset current 20 200 nA
Over temp, 300 nA
Isias Input bias current 80 500 nA
Over temp. 800 nA
Vour  Output voltage swing RL = 10k 212 +14 v
Ry =2k, over.temp. *10 *13 Vv
AvoL Large signal voltage gain Ry = 2k}, Vo = %10V 25 200 V/mV
RL = 2kN, Vo =10V, over temp. 15 V/mV
Offset voltage adjustment +30 mV
range :
Psar Supply voltage rejection ratio Rs < 10kN 30 170 MZa%
CMRR Common mode rejection ratio 70 90 dB
Icc Supply current 2.3 5.0 mA
Vin Input voltage range (uAT41, over temp.} 12 13 Vv
Rin Input resistance MO
Pg Power consumption 70 170 mw
Channel separation 120 dB
Isc Output short-circuit current 25 mA
Si_!]ﬂﬂliﬂs 73
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AC ELECTRICAL CHARACTERISTICS Ta=25°C, Vs = %15V, unless otherwise specilied.

wAT741/741C,
MC1458/1558-F N.H

PARAMETER TEST CONDITIONS #A741, yAT41C MC1558, MC1458 | ;i1
Min Typ Max Min Typ Max
Paralle! input resistance Open loop, f = 20Hz 0.3 MO
Parallel input capacitance Open loop, { = 20Hz 14 pF
Common mode input impedance f = 20Hz 200 M)
Equivalent input noise voltage Av = 100, Rs = 10k0}, Bw = 1.0kHz 45 nVVHz
= 1.0kHz
Power bandwidth Av = 1, RL = 2.0k}, THD < 5% 14 kHz
Vout = 20Vp-p
Phase margin 65 degrees|
Gain margin 1" dB
Unity gain crossover frequency Open loop 1.0 1.0 MHz
Transient response unity gain Vin = 20mV, R = 2k01, C < 100pf
Rise time 0.3 0.3 o
Overshoot 5.0 S.0 %
Slew rate C < 100pf- Ry = 2k. Vin = 10V 0.5 0.8 Vips
L ]
TYPICAL PERFORMANCE CHARACTERISTICS
QUTPUT VOLTAGE SWING INPUT COMMON MODE VOLTAGE POWER CONSUMPTION
AS A FUNCTION OF RANGE AS A FUNCTION OF AS A FUNCTION OF
SUPPLY VOLTAGE SUPPLY VOLTAGE SUPPLY VOLTAGE
“[sc 1a~omc | ! i | — =i e Y } | ] |
P NS o1 . t 3 ! ; TaemE ! '
| ' 2 f ! | | ' § ! H
- I "% HE | e\ T ]
e SR : LY To | el |
$» pis § : { CE AT | 2 1 T
= i { i ' i | - t J | ] S I | H
§ ! / 1 4‘: § s | / : } ‘ .g. | i i//
P o | A% =~ H : / G s ,
2, ‘ ’ s e Qe : Nadl” 7 g
i H I | ! i ) : i J § i 1 (
= [t sy " | Y
CRALEILE =47/
G ASSEE O &L » a1
£ Y 9 "5 2 s " bt ] » s » " 0
SUPPLY VOLTAGE tV SUPALY SOLISSR A SUPPLY VOLTAGE 1V
INPUT BIAS CURRENT INPUT RESISTANCE INPUT OFFSET CURRENT
AS A FUNCTION OF AS A FUNCTION OF AS A FUNCTION OF
AMBIENT TEMPERATURE AMBIENT TEMPERATURE SUPPLY VOLTAGE
s00 T T wo o -3 ' i
_1‘_“!- ] l } l £ Ta-MmC l H |
£ Lowge ey | l se I i
: EE )| it g
i o mem i Y o
3 — - ' se E 20— $=z =4 - s
i EEE p RN g A gEeas o
S = S =+ H ol 1 % .—_—.:; g 7 s ! i
mi ot f——t ——r - i i : -
L] ‘ o
-.0 0 £ ] 100 1e0 @ -2 »n -0 100 10 s "0 " 20
TEMPERATURE C TEMeERATURE C SUPTLY VOLTACE 1tV
74 Sifnptics
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TYPICAL PERFORMANCE CHARACTERISTICS (Cont"d)

uAT41/741C,
MC1458/1558-F N,H

INPUT OFFSET CURRENT
AS A FUNCTION OF
AMBIENT TEMPERATURE

SHORT CIRCUIT CURRENT mA

TOTAL NOIST REPERRED TO NPUT =~ LVime

hee foch e S |
vgearsv. 1| l | T s
wof—t—p-—t 1 4ot t-—
i ! e
& D 2 B
1 | = o0 N |
Z = ety ‘
$ owi- ! L A Er R e e
> i ! 1 i
- i b ! ' 1
- N ! R |
e B e e e e
S Al e R S R
: el s
i & s R B | |
s TR T R T N A
L | H
60 -0 20 L 100 140

TEMPERATURE C

QUTPUT SHORT-CIRCUIT CURRENT
AS A FUNCTION OF
AMBIENT TEMPERATURE

e - | — ' t i v
I | 1
’l; i | | ] pad—d
- SRS SRS S S
B -0 2 -0 oo 1e0

TEMPERATURE C

BROADBAND NOISE FOR
VARIOUS BANDWIDTHS

r00 " 0% 100w

SOURCE MESISTANCE -1t

POWER CONSUMPTION ma

MEAN SOUAREL VOLTAGE =V s

POWER CONSUMPTION
AS A FUNCTION OF
AMBIENT TEMPERATURE

T el
] i 1 I
* g - ;“;_—,1:
i = } | | ;___
b ! fisg -2 !_i {
EIEERERY 5 e
50 1 T - T T T T
BT q [
i e e i
= ‘ sy Py,
H H | ) | 1
i A A
0 T
N/ A/
o0 n 20 0 W00 140
u-vuuun!_:
INPUT NOISE VOLTAGE
AS A FUNCTION OF
FREQUENCY
oy’ v;-:uv{ | l
R € b1 i |
| i |
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1
\' i
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w T 1 I
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OPEN LOOP VOLTAGE GAIN
AS A FUNCTION OF
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v,-:»vl
TW-BcC

VOLTAGE GAIN

il w0 [ [ ton  OOR e YoM

FREOUENCY -3

PLAK TOPEAK DUTPUT SWING -V

MEAN SOUARE CURRENT ~ Adidy

PHASE DEGREES
.
2

QUTPUT VOLTAGE SWING
AS A FUNCTION OF
LOAD RESISTANCE
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I
& Bl =l
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LOAD RESISTANCE - A1l

INPUT NOISE CURRENT
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FREQUENCY

FREQUENCY - W1

OPEN LOOP PHASE RESPONSE
AS A FUNCTION OF
FREQUENCY

1 ociees
Nl |
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|
1 0 we K 10K 100K e oM
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~GENERAL PURPDSE DPERATIONALAMPLIER——— W

CIA58/MCT

TYPICAL PERFORMANCE CHARACTERISTICS

pAT41/741C,
MC1458/1558-F,N,H

(Cont'd)

OUTPUT VOLTAGE SWING
AS A FUNCTION OF

COMMON MODE REJECTION

TRANSIENT RESPONSE

RATIO AS A FUNCTION OF

FREQUENCY FREQUENCY
0 o b
Vg e 118V | Vg e 1ISV Vge1IV
% uesmeC 0 : TaemC TasmC
LR = I u :\L.an:a
an . t ! .
B ! = LN\ | » 7
s . i, 2 R . 1] -
- H i - .
;n I\ | ) : \ : : El 1 H ]
T T . W s 1]
§ ' ! ; \ % 2 ] \ : '
b i ! \ 3 | ! ;\l o !
L ‘ In : : pon ,l j/m(;_
. ! w ? i i 1 I 1
°
00 " "o 100% T 1 00 " rox 00K " o, ° os e 5 20 as
FREQUENCY —M1 FREQUENCY-HE > TIME ~ o5
L
POWER BANDWIDTH
(Large Signal Swing vs Frequency) %
2
=
z o
o
: \
3
>
€
: £\
o
- 0
3 (VOLTAGE FOLLOWER) \
> 1S VOLT SUPPLIES
o} THD = 5% \
¢ O
10 100 ion 0% 100
1. FREQUENCY (Ma)
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=NE/SE555/SE5550=

FEATURES

* Turn off time less than 2us

SES55F,H,N,N-14 e SES55C,F,H,N,N-14 ¢ NE555F H N ,N-14

PIN CONFIGURATIONS

* Maximum operating frequency greater M PACKAGE
than 500kHz
* Timing from microseconds to hours crouno [1] ) v
* Operates in both astable and monostable mocen (2] 7Y aiacestngt
modes
* High output current ourrur [3] [€] mnesHoLo
e Adjustable duty cycle ReseT [ 5] CONTROL
* TTL compatible [: i e
e Temperature stabiilty of 0.005% per °C
e SES555 Mil sid 883A,B,C available M38510
(JAN) approved, M38510 processing
available. APPLICATIONS
* Precision timing
* Pulse generation
* Sequential timing
* Time delay generation
* Pulse width modulation
* Pulse position modulation
* Missing pulse detector
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Supply voltage
SES55 +18 v
NESSS, SE555C, +16 V.
Power dissipation 600 mw
Operating temperature range
NESS5 0to +70 °C
SESS5S5, SE555C -55 to +125 re
Storage temperature range 65 to +150 °C
Load temperature (soldering, 60sec) 300 g
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DC ELECTRICAL CHARACTERISTICS Ta=25°C, Vcc = +5V to +15 unless otherwise specified.

SES55 NE555/SE555C ONT
PARAMETER TEST CONDITIONS I
Min Typ | Max | Min Typ | Max
Supply voltage 45 18 4.5 16 \ :
Supply current (low state)! Vee =5V R == 3 5 3 6 mA
Vecc=15VR == 10 12 10 15 mA
Timing error (monostable) Ra = 2K to 100KN
Initial accuracy2 . C=0.1uF 0.5 20 1.0 3.0 2%
Drift with temperature 30 100 50 ppm/°C
Drift with supply voltage : 0.05 0.2 0.1 0.5 %/V
Timing error (astable) Ra. R = 1k to 100k .
Initial accuracy? C=0.1xF 1.5 2:25 %
Drift with temperature Vece = 15V 90 150 ppm/°C
Drift with supply voltage 0.15 0.3 %/V
Control voltage level Ve =15V 9.6 10.0 | 104 9.0 100 | 11.0 v
Ve =5V ‘ 2.9 96 3.8 2.6 3.33 4.0 v
Threshold voltage Wce = 15Y 9.4 10.0 10.6 8.8 10.0 11.2 v
Vecoc =5V 27 333 40 2.4 333 4.2 v
Threshold current3 0.1 0.25 0.1 0.25 uhA
Trigger voltage Vce =15V 4.8 5.0 82 4.5 5.0 5.6 V.
Vee =5V 1457987 19 | 1.1 hover | 22 v
Trigger current Vg = 0V 0.5 0.9 0.5 2.0 pA
Reset voltage4 04 0.7 1.0 0.4 07 1.0 v %
Reset current 01 04 0.1 0.4 mA
Reset current VReseT = 0V 0.4 1.0 0.4 1.5 mA
Output voltage (low) Vee = 15V
Isink = 1T0mMA 0.1 0,15 0 0.25 v
Isink = 50mA 0.4 05 04 0.75 (o
- Isink = 100mA . . 20 L5 1222 2.0 | & Vi
; Isink =200mA.. 25 25 Vv
i Vce =5V : : :
; Isink = 8mA 0.1 0.25 03 0.4 v
- lsk= 5mA <l oos a2 025 | 035 v
Output voltage (high) g . Veg = 15V { :
2 ISOURCE'= 200mA 125 | : 12,5 ~ V-
Isource = 100mA 13651 113.3 4 12.784 1353 v
Vee =5V
Isource = 100mA - 3.0 33 275 <] A
Turn off time5 VreseT = Vce 05 | 20 0.5 us
Rise time of output : 1 | 200 100 | 300 ns
Fall time of output g : 100 200 100 300 ns
Discharge leakage current 20 i 20 100 na
NOTES

. Supply current when output high typically 1mA less.

. Tested at Vo = 5V ana Veg = 15V.

. This will cetermine the maximum value of Ra + Rg, for 15V operation, the max total . Y ’ i
R = 10 megohm, and for 5V cperation, the max tota! R = 3.4 megohm. = = 4

. Specitied with trigger input high. s

. Time measured Irom a positive going input puise from 0 to 0.ExVcc into the threshold e
10 the @rop from high to low of the output. Trigger is lied 10 threshold. - > 3
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TYPICAL PERFORMANCE CHARACTERISTICS
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