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ABSTRACT

This project presents DC to DC converter. The converter is designed by using the
principle of switching technique , Pluse Width Modulation (PWM) and high current POWER
MOSFET . The objective is to transform 12 volt DC voltage to 180 VDC. The project can be

applied and developed for many possible applications .
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cHi
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8 84 1008 478.4] 47.46031746
9 93.3 1119.6 540.2 48.24937478
10 104.2 1250.4 603.6| 4B.27255278
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A B c D Emin. F H | standard
12.6/13 12.640.50 6.40+0.10 ?13351?_—?5@; 89 | 4655015 | 170 | ]
13/138 130020 | 6401010 700£010 | 356:015 | 89 | 4654005 | 100 |
614K | 1601030 | 7201010 |  4.8010.20 I 3s0r020 | 17 | 5200015 | 200 | uis
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12/20 22.040.30 10.240.20 5.76+0.25 425:025 | 170 | 7701020 | 225 |
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10/30 3004050 14.940.25 6.90£0.30 _ 6:30£0.20 '___"717;5__ 1024025 | s00 | |
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0/3aK T_ 400:050 | 1701030 | _103;0.30 7 1107030 | I‘"z?fa I_ 1035030 | 600 | us
0/35A | 4081055 1661025 | 1241030 | 12, 5+0.30 ’ 2856 10.7i038w 585 |
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/415N 4224090 | 2104020 1501030 | 1200030 | 285 | 1525040 | 603 | s
24220W  422:090 | 21.020.20 | 1963040 o 1;)::;0 301 295 | 152:040 | 603 '—JE
33 | 4265085 | 170030 | 1262040 | 1266030 | 281 | 105:030 1 685 |
T R e R
)/42K 5004070 ' 2131030 | 1462040 146:040 | 342 | 1284030 750 | Jis i
o | wen | wsen | we vaen (9| waee | s |
vn | ssesoss | mesom | wnios | 188:025 | se1 | ws:03 | w2 ||
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37.5min.
q_u_ﬁq,!

ARl

17.0:0%

Ty

27.503
|

Magnetic Parameter
Core constant

C,

Effective magnetic pass length ¢, 124 mm
Effective cross sectional area A, -.353 mm?
Effective core volume V. 43700 mm?
Center leg area ASTTE352 mm?
Minimum cross sectional area A 352 mm?
(Center leg)
Winding area of core A, 400 mm?
Approx. Weight 218 g/pair

T Unit: mm

0.34989 mm™!

_' Product code

Al Value @ -
(nH/NZ)_ JERRCES N B,

Effective permeability

Coreé loss(Max.)

Air gap
'S approx. 100kHz,,200mT*(Watt}_ .
20 EES5/55A 6,700 +25% (5,025-8,375) L 1,880 } 0 ( 219 J
AL value vs. gap length NI vs. AL value
2 i\ 4
A\ 2
\\
100 - AN e
N 7
N 00—
7 g .
N Ul - ) \}
_ 23°CI N "(:\
z AN : Nl
: \ . R23C
s — o \§\
E < 100 e
o z , N4
< 2
a
2
107
_ 10
? 7
q
|
10! 2 4 701 2 4 7o 2 4 T 2
Total gap tength{mmi——— Al vatue {nH#N%)
. 2¥C AL = 4BIBXG OB (pH/NZ NI shows the point where the excitimrcurrent is
G = 2449.5XAL ' #% (mm) 20% away from its extended linear part.
100°C AL = 507.1XG °827%5 (iH/N?)
G =

1852.3xAL 207 {mm)
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SWITCHMODE

PULSE WIDTH MODULATION

The TL434 is a fixed e
circuit designed primari|

CONTROL CIRCUITS

This device features:
* Complate Pulse Width Modulation Cantral Circuitry
* On-Chip Oscillator With Master Or Slava Operation

® On-Chip Error Am

plifiers

* On-Chip 5 Volt Referanca

Adjustabia Dead-Time Contral

quency. pulse width modulation control
v for Switchmode power su pply contral.

* Uncommitted Qutput Transistars Aated to 500 mA Saurce Or

Sink

Output Control For Push-Putl Or Single-Ended Qperation
Undarvoltaga Lockout

Contrgd

Crls
»r[e]
Ground | ¥

o

Owiilarar

Qt

=] ]

B Nan.iny

ingur

3
H

Input

=

14 (Vags

umuu

m

Ouue
Contron

Yee

(100 wlpwl

Tha TL484C is specified over the commerdial operaling range
of 0°C to 70°C. The TL494i is specified over the industrial range
of —25°C to 85°C. The TLAS4M is specifiad over the full mititary
range af —55°C 1o 125°C.

SWITCHMODE

PULSE WIDTH MODULATION

CONTROL CIRCUITS

SILFCON MONOLITHIC
INTEGRATED CIRCUMTS

rr—

4 SUFRIX
CERAAMIC PACKAGE
CASE 520-10

N SUFFAX
PLASTIC PACKAGE
CASE 648-04

ORDEAING INFGAMATION

E fempersature i
Dewvice Range Package
TLASACN  fpira - 70°C i Plasic OIP
TLag2C s i 0% 10 -70°C . Cerarnic DIP
TLASAIN ! -25*10 -35C ! Plasnc OP
TLa9412 j -25"t0 ~B5°C | Coramec DIP
TL494M | —58"r0 - 125%C | Cararme TP




TL494

FIGURE 1 — BLOCK DLAGRAM

Output Control vee

Oscillator

CT%E Oead-Time

Q
= ]
Camparator T ‘%
S
@ 19 F
4
Dead-Time 1
Cantral =
12
PWM. *
Camaoarator uy. vee
Lockaut Reference
g Regulalor
1 2 =
H [ isv & !
U : | | . |
R 1, s llwa e B
_i: ] ) a g Gnd
Errgr Amo Feedbacx P'W M Error Amp Rat J__
! Curmgaaralos lnpul 1 Qulput

FIGURE 2 .~ TIMAING DIAGRAM

e I A AAAAAAAAAAAAA

Dead-Tima Cantrol

Flip-Flap
Clock Input

—ty
flip-Flop
Q

Jilia-Flun

Ourput Q1
Ermitiar
Output Q2 |
Emimter

Output
Cantrat




TL494

MAXIMIUM RATINGS {Fyll ooeraling ambient temperature tange apolies unless ptherwise nated)

4

Rating Symbal TLARC TLA4l TL4%4M uil
Power Supply Voltage Voo a2 a2 42 v
Collector Quiput Volage Ve Ves d2 az 42
Callectar Output Cyrrent leach transistar (1) ! Ic1. Igz 500 200 500 ma
Amplifier Input Yoltage Range f VIR -031a 42 -031042 -0 1e 42 v
Pawer Dissipation fa T4 & 45°C I Pp 1000 1000 1000 mw
Qperating Junction Temparature T
Plastic Packagw 124 125 — *
Ceramic Packaga 150 154 150 *C
Operating Ambient Temperature Range Ta, dw 7o -25 10 85 -55 10125 *C
Starage Temperature Aange Tsig “c
Plastic Package -551a 125 -5%10 128 —
Ceramic Package - 55 1a 150 -56% to 150 -85+t 150
NOTE 1: Maximum tharmai limits must be gbsarved.
THERMAL CHARACTERISTICS
Charscteristics | Symbol | N Suffix Plaatic Package | J Suffix Cacamic Package Unn:_|
Thermal Rasistance, Juncupn 19 Amoient A.la ; 80 : 100 T
Derating Ambient Temparature Ta § 45 %0 'C
RECOMMENDED OPERATING CONDITIONS
r
Conditlhan/Vailue Symbeol .— ] TLd34 Unh
f Min : Typ Max
Power Supply Valtaga i ovee | 1.0 15 10
Caltector Output Voltage | verves | - 3 | 40 v
Colltecter Qutput Current leach Iransissar? ey gz — : -~ i 00 i ma
Amplitier input Valtage Viq -43 | - I vee -20 | v
Current Inta Feedback Termmal lrg ; - ! — i 0.1 | ma
Reterence Dutput Cusrent ! Ieni . - ; - 19 L oma
Timing Resisiar ' Rr ' 18 1o 5af Uk
Timing Capacitor cr i ©ooa? ! 0 004 10 P owF
Qscillatar Frequancy lasc ! 10 i <0 i 200 | oMz i

ELECTRICAL CHARACTERISTICS [vpe = 15%. €1 = 0.01 uF. AT = 17 kil unless othenwise noted.}
For Iypical vatues Ta = I5°C, for mimmax values T 1s [ha DOBAlsnG amaient lemperatyre rarga tnal appiies uniess altherwse

nated.
. | TL4%4C TLAS4M:
*Charweteristic Symbai T 1 Unit
| Min i Typ Max Min | Typ | Max |
REFERENCE SECTION
Refarence Vaitage Yrel 175 50 525 | 415 | 3532 5.2% v
g = 1.0 mA} ' ! !
Line Regulation Regline | — !0 25 - i 20 015 mv |
Voo = 7.0V 040 VI ; : ! I !
Load Regulation Aegigad | — 30 15 — ‘ 10 i 15 my
iy = 1.0 mA 1o 10 mA) ! . { i
Short-Circuit Output Current fsc is 15 15 5 38 i 7% ma !
Vref = OV] ! 5 | i




8
~

TL494

E'LECTRJCAL CHARACTERISTICS tVee = 15 V. Cr = 0.01 wF. R = 12 kf} unless otherwise noted.]

For typical values Ta = 25°C. lor mintmax values T4 is (he aperating ambient temperature range that applies unless atherwisa

noted.
o TL434C,I TLA34M
Characteristic Symbol Unit
Min ! Typ ; Max Min Typ | Max
OUTPUT SECTION
Collactor Oif-State Current IC(oH} — 2.0 10¢ — 2.0 100 wA
Voo = 0V, Veg = 20V
Ernittar Off-S1ata Currant IEtaH) — — - 100 — —_ -5 A
(Vop = 40V, Ve o 40V, VE = 0 V]
Collector-Emittar Saturation Voitage (2) VSATICI - 11 1.1 —_ } vl 15 v
Common-Emitiar |
IVE = OV, IC = 206 maA) :
Emitter-Fallower YSATIE) - 1.5 2.5 - i s 25 v
IV = 15V, lg = - 200 mA) |
Qutput Contral Pin Current locL — 10 — — ! 1g — LA
Low Siate I
- VpL = a4Vl H
High State loCH - 0.2 15 - ! az | 15 ma
Nog = Veutd | i
Output Vollags Risa Time . [ 100 100 — 00 100 ! ng
Comman-Eminet (See Figure 13 !
Emintar-Follower [Ses Figure 14 _ 100 00 - oo 200 g
Qutput Valtage Fall Time | 1 — 2% 100 - i s 100 ns
Comman-Emitter {See Figure 13) ! .
Emiter-Follower |See Figure 14} | - i a¢ ! 1go - 20 00 | nt
] ] TL434 i
Characteristic Symbal — - T Unit |
X Min 1 Typ Max
ERROR AMPLIFIER SECTIONS i
Input Offset Voltage i Yo - 20 19 Comy
"IV (Piny) = 25V i .
Input Offsat Current I a - 50 50 ; nA
Vg ipin 31 = 25V : :
laput Bias Current ' g - PR X -10 s
VO (pin 3t = 2.5 W | ! i
Input Comman-Mode Voltags Aange i Vieg | -0.310 ‘ - - oy
Voe = 40V, Ty = 25°C) ' veep -2.0 :
Opan-Loop Voltage Gain | Avar ! 70 : 35 ~ " am
Vg = 30V, Vg = 051035 V. ) i | |
RL = 2.0k ' :
Unity-Gain Crossover Frequency 1 Ic i — ; 1sa — [EH
{¥g = 050 3.5 V. R = 2.0 kil ; | ;
Phase Margin at Unity-Gain o 0m - ) 55 - | aeq. !
Vg =~ 0510 35V. R, = 2.0 ki ! ! :
: ; —
Comman-Moda Rejectian Ratio i CMRR E% : an ' HT '
e = 40 V) i : !
Pawear Supply Rejaction Ratio !‘ PSAR — i 120 — a8
[AVee = 33 V. Ve = 25V R = 20 K1 i i
Qutput Sink Current i o - ! 0.1 : 0.7 — E maA 4
Vg (Pin 31 = 0.7 V) ! i : : :
Output Source Current iog- : 20 ! ) — D mA

Vo (pin 31 = 35 V1

HNOTE 2: Low duty cyele pulse (achimgues ars uisd durng LEET [0 ManiaIn jJURCIIGN [AMparaturs 45 Clase 16 ambrnt

ETOEfAtuet i posutie



ELECTRICAL CHARACTERISTICS (Vep = 15V, CT = 0.01 uF, Ry =

For typical values Ta = 25°C, tar minimax values Ta is

TL494

12 k{1 unless olharwiza nartes.)

the aperating ambient temparatura rznge that applies ualess otherwisa

noted.
—
[ TLan Unit
Charactaristic Symbal
[ THin Typ Max
PWM COMPARATOR SECTION (Tast Circuit Figure 124
Input Threshoid Voltage YTH _— 5 4.8 v
{Zero duty cycle}
'nput Sink Cuerent. = Q9.3 a.7 — mA
(Vipin = 0.7v)
DEAD-TIME COMTROL SECTION {Tast Circuit Figure 121
Input 8ias Current {Pin 4| [3: X715} 4] - -2 -~ 1D WA
Vpin 4l = Dta 5.25v)
Maximum Dury Cycle, Each Output, Push-Pull Mads DCrax *
(Vping = OV, CT = 0.01 uF, AT = 12 k) 45 48 20
(VPin 4 = BV, CT = 0.001 F, Ry = 30 k() — 45 30
Input Thresheld Voltage {Pin 4) V1Y v
{Zero Dury Cycle} — 28 33
(Maximum Dury Cycle) o — —
OSCILLATOR SECTION
Frequency 1 ose — i 40 — wHz |
{CT = G001 wF, Ry = 30 %)) i :
Standard Devistian of Frequency* Hose — : 10 — %
(CY = 0.001 uF, A = 30 kit} J
Frequency Changs with Yallage Atase 1avy — | 0.1 - A
Vep = 70Y 10 40V, Ty = 25°C) |
Fraquency Change wath Tamperature Aose aT) —_ } -— 12 )
aTa = Tigy 10 Thign! ! ;
{CT = 00! uF, RT = 12 kM) | I
UNDERVOLTAGE LOCKOUT SECTION
|_Turn-On Threshald (Veg Increasing. ey = 1.0 mal [ v | 85 | am I 70 v o
TOTAL DEVICE
Standby Supply Current Ice ! } mA
(PN 6 a1 Vrap, AR Other Inputs ana Outputs Goent : |
Yoo« 159 — ] 5.5 1 w0
Vee = 4o vl - i 1 1 a5 !
Average Supply Current i — —_ i 70 i — ma
Vipin 41 = 2.0 V1 [See Figure 12) ! i :
(€T = 8.0V uF, AT = 12X, Vg = 1591 , i I .
—
Stanciacd Tewigian 1 3 meature of 1%q $1alslcat DIULDULON JIDUL N mAan 3y Jeoved rem the lormuig ¢ - N 32



FIGUAE 4 — OSCILLATOR FREGUENCY

versus TIMING RESISTANCE

TL494

FIGURE 5 - OPEN-LGOP VOLTAGE GAIN AND PHASE

versus FREQUENCY

&
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FAIGURE 6 <~ PERCENT DEAD-TIME versus FIGURE 7 — PERCENT QUTY CYCLE versus
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FIGURE 8 — EMITTER FOLLOWER CONFIGURATION FIGUAE 9 — COMMON EMITTER CONFIGURATION
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FIGURE 10 — STANDBY SUPPLY CURRENT
versus SUPPLY VOLTAGE
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FIGURE 11 — ERACH AMPLIFIER CHARACTERISTICS
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FIGURE 17 ~- COMMON-EMITTER CONFIGUAATION
TEST CIRCUIT ANO WAVEFQAM
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FIGURE 12 — DEAD-TIME AND FEEDQBACK COMTROL

TEST CIRCUIT
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Ve 0 15V
159 153
£ W & W
veg L
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il "SR Feadbach l =
'Ry =4, Duipris 2
I——T‘i: cr €2 rﬁ_
'-E-' E [ z i =
, T :T: 1 Erros '
= =t Aet:
Gulout Ouei 1
50 Conlrot | i
Gng
<+

FIGURE 14 — EMITTER-FOLLOWEA CONFIGURAATION
TEST CLIACUIT AND WAVEFORM
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FIGURE 15 — ERAQR-AMPLIFIER SENSING TECHNIQUES

Vo
To Quiput
Voltage of
System

POSITIVE QUTPUT VCLTAGE

A
1 VO = Vgt (1 ~ﬁ—;-l

FIGURE 16 — DEAD.TIME CONTROL CIRCUIT

Output
Cantrat

Qutput

1
A

NEGATIVE QUTPUT VOLTAGE A
v v il
Qo rat Az ve
Ta Quiput
Voitage ot
Sysipm

FIGURE 17 — SOFT-START CIRCIT

FIGURE 18 — QUTPUT CONNECTIONS FOR 5INGLE-ENDED anD
PUSH-PUALL CONFIGURATIONS
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FGURE 19 — SLAVING TWO OR MORE CONTROL CIRCUTS AGURE 20 — OPERATION WITH VIN > WV USING

EXTERMNAL ZENER

Vraf
Ag Yoo
O A—y
Masier Vip >40 W 12
n IN9754
Rr Vz = 33V 5 v
e Ref
- 270
Yref Gnd
i + O
7
Slave =
[Additional
Circuits)

FIGURE 21 — PULSE-WIDTH MODULATED PUSH-PULL CONVERTER

+*¥in = BOto20V

o
” 120
. vee
8
2] _ ¢
3;:“5 3
{{_ + Camp TL494
a1 U.DITIS . 1
i - o
5
|+ OCV¥ges QF Cy Ry Gra E1 g2
13 |41 4§ sl HEBEI
b +if T
a7l Wi L sis
4.7k 19 %% go001
o— L

All c2pacicary in uf
LI —35mH@d3a
T1 — Primary: 20T C.T. #2B AWG
Secendary: $20T C.T. #3156 awG
Care; Ferroxcuba 1408P.L0G-3C3

TEST CONDITIONS : RESULTS
Line Regularion Vip = 10V 1040V idmvY  9.28%
Load Ragulatian Vin = 28V, 1g = 1margl A 10 my 3 I6%
Outpit Ripple Vin = 38V.lg = 104 ' E3mv AR PARD '
Shart Circuit Current Vin = 2BV, A = 0.1 01 i ! 6 amos
Efficiancy Vim = BV, 00 = 1 A ' S
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FIGURE 22 — PULSE-WIDTH MODULATED STEP-DOWN CONVERTER

+¥ip = 01240V

1amH@&@ 2 A

TIP 324 Vg = 5.0V
(o] Fan i ah .t Fal
o= 1L.OA
4
47
150
4k
12 ‘]) gf 43 o
™
Yeo S %2 compl
RE:
1 5.1k LANY
5 |t - —C
@y T TL454 I
VREF ’
15 500
. A MREN oy T
15 51%
Cr At D.J.0.C.GndEy E;
s & Ja [1a]7]s e *]
1oV
150
0.001 T o
g *—-O
o &
All capacitors in uF
TEST CONDITIONS ; RESULTS
Lins Aegulation Vin = BO10 4D V i 10 my 001
Load Regulatian Vip = 128V, 10 = 0210 200 mA | 54mv 0.02%
Output Rippls Vin = 126V, 1g = 200 mA i 40 mv o7 PARD.
Short Cirewil Current Vin = 126Y. A = 0101 250 ma
Efficianay Yin = 126V, lg = 200 ma i 2%
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Dascription

The TL494 is a fixed-frequency pulse width modula-
tion control circuit, incarporating the primary building
blocks required for the control of a switching power
supply. (See Figure 1.) An intarnal-linear sawtoath oscil-
.- lator is frequency-programmabie by two external com-
panents, RT and Cy. Tha apgroximate oscillator fre-
quency is determined by:

1.1
tose = ——
osc HT.CT

For mare intormation refer 1o Figure 4,

Qutput pulse widlh modulation is accompiished by
comparisan of the positive sawtoath wavefarm across
capacitar Ct to either of two conirol signais. The NOR
gates, which drive output transistars Q1 and Q2, are
enabled only when the flip-flop clockanput line is in its
low state. This happens anly during that gortion al me
when the sawtooth valtage is grealer than tne control
signais. Therefore, an increase in control-signal amgli-
tude causes a corresponding lingar decrease of quipul
pulse widih. (Refer to the timing diagram shawn +n Fig-
ure 2.)

The conirol signals are external inputs that can be fed
into the dead-time control, the error amplilier nputs.
or the. leedback input, The dead-irme cantrol compaer-
ator has an effective 120 mV input offset wrich limuts
the minimum outout dead time 10 aoproximalely [he
first 4% of the sawtoolh-cycle time. This would result
in a maximum duty cycle an a given output of 9§% with
the eutput control grounded, and 48% with il connected
to the reference line. Additional dead time may be ym-
pased on the oulpur by setting the dead lime-cantral
input 10 a fixed voltage, ranging batween 0 to 3.3 V.

The pulse width moduiatar comgarator pravides a
means for the error ampliliers (o adjust the output puise
width from Ihe maximum gercent an-time, established
by the dead lime control input. down to zerd. as Lhe
voiftage atthe feedback pinvaries from 0.5 to 3.5 V. Bath
errar amplifiers have a comman-rode input range from
-0.3V10 Ve -2V, and may be used ta sease power-
supply output voltage and cursent. The error-ampilifier
outputs are aclive high and are ORed together al the
non-inverting input of the pulse-widlh modutator cam-
parator. With this canliguraton. the ampiifier that da-
mands minsmum cutput on lime, dominates cantral of
the loap.

When capacitar Cy is discharged, 2 positive pulse is
generated on the output of the dead-time comparatar,
which clocks the puise-steering flio-flop and inhibits |he
output iransistors, 01 and Q2. ‘With the autput-conirai
connecled to the reference line, the pulse-sigering lip-
floo directs the modulated pulses to each of the two
outpul fransistors alternately for push-pull operatian.
The output frequency is eoval to nalf that af the ascil-
lator. Qurpul drive can aiso be takes from Q1 or 02,
when single-ended gperahian witn a maximum on-lime
ol less than 50% is required. This 1s desirable wnen the
outpul iransformer has a ringback winding with a calch
diode used lor saudbing. When migher outpul-drive cur-
rents are required for single-ended operanan, Q1 and
Q2 may be cannected in garailel. and the outoul-maooe
oin must be ned 10 ground ta disable the Hio-flop. The
output freguency will now De esqual 10 thal of the
escilalor,

The TL494 nas an internal 5 V reference capable of
sourcing up to 10 mA of load current far extarnal bias
ciccyits, The reference has an intarnal accuracy of
=1.5% with a typical thermal drift of less than 50 mv
over an aperating temparature range of @ to 70°C.

FIGURE 3 — FUNCTIONAL TABLE

Ingut | ; fagt _ 1
Output ! Output Fuaction J‘ fase
Control : | )

Grounoed | Single-ended PW.M. 2t Q) ana Q2 . i
At Vigf Push-pult aperatian | 0.9 !




DESCRIPTICHN

TrepAidlisahigh serfzrmance coeration-
alamphfier with nigh ecen ioon gamn, inter-
rel compensahnn, fagh common moce
2NGe and exceotonsl lemzerature clabili-
iy, Vhe uAT4Y is snor-crount pretecied and
allews for nuiling of o!lsel vollage.,

The MCI558MACT252/SA1452 consist of &

pairo! 741 aperabicnal amolilersona single
chip.

FEATURES

.+ lInternal f:equtncy cecmpensallon

¢ Shen circull preleciisn

' Zrcellent temperature slability

* “ighinaut vollage range

+ Wa litch-up

¢ '558/1458 are 2 "op amps™in séace of
ve 741 package

¢ 'CIZS3 Mil sid 88349, avallatle

¢ L7641 MIl sig gEJA‘B,C available

PIN CONFIGURATIONS
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pATOTAC,
MTIREE/1888.F N W

EQUIVALENT SCHEMATIC
—

i

:

=ATLY, AT
ONE AMPUIFIER CF MC1558, MC1258

by yU [ AT 1ME
LT

|
|

CFItET wuyy

~BSOLUTE MAXIMUM RATINGS

FLAAMETER RATING UNIT
Suopty voltage |
pAT4IC <18 .
MC1458
HAT4Y, MCsEs3 : =22 v
Internal power cissigaisn, MH-14 Ze] v
N package TEM mi
H packaget 892 mvy
F package 1020 W
Citterennal input vatiage =22 v
{ynuf vollage? -1 v
Qutzut shon-circurt curahon Cantincusus
Operating temperature fange
pATAIC, JACT258 . ) Oto +70 o
‘ 0 19 +&5 e
pATEI MCT558 -55lo-125 *C
Storage temperature range —651z+15) *C
Leadtemperaiure Isalcering §3sec) 223 ‘c

QTES .
Rangs based on IRermal FrsxUnce, rncian 17 v, 3l 20 CWL 240t T,
1w, N cow lor Keba, WM ane £ paziages re1RChveiy, aNC & matsmum
1Clon enoers lute of 15070,
L LDDNY oIl Dt le sy tun ZVEV iret aceo e FRLMum InD Ul ¥ I 34 13 Gl 1g [he
HIDpN wollage. ¢



 CENERACPURPOSE CPERATIONAL APLT R = IOy OE0h

DC ELECTRICAL CHARACTERIS

TICS

Ta=25°C. Vg = =15V, unless ctherwice toeciligd,

pATIITLIC,
MC1458/1558-F N H,

: RATL | ~ATHIC |
PARAMETER TEST CONBITIONS UNIT
. Min f Typ I Max i Mtn | Typ ! Ma ,
',['Vos Gtlsel voltage As = 10xN 10 | sa 26| ep | mv
] . As = 10x1, over temp, 1.0 60 7.5 nyv
3;I los tset cutrent 20 pioa} | 20 | 200 nA
A Cver temp, | 233 nA
! Ta=+125°C - 70 | 200 ' nA
: Ta=-55"C 20 £ f NA
{ taas Inpu: mas current & 262 -1 £33 nA
I Crer temy. 500 nA
] _ Ta = 4725°C 2 |z nA
P , Ta = -55C 0 )10 aA
} N )
Vour Cutout vauage swing AL = 16k 212 o= l =12 = EA| v
AL = 2x(L over remp. +10 12 I =0 z13 | v
" Avgl Large signat vottage gamn | AL = 2xN1. Vo = —0v 5d 00 | I 20 | 200 | Vemy
I AL =24 Vo = 210V, over lemp. 25 , | 15 , vimy
Olisel veliage 23ustment | I 39 | ’ =34 } [ mv
range ' : ! :
Pcra Suzzly voliage re;eclicn rata Fs = 1011 i 1a 350 b oavey
! Ryg < 10%(1, over temp, 10 18d , | R
CMRR  Camman mocs reection ratio I J c8
| Cver lemp. 70 ] ! =]
Mz Suoply currear 1.4 | 2. 1.4 2.8 mA
Ta ==128°C 1.5 | 2 mA
Ta=-55°C 20 | 3 mA
I Vin Insui voitage rarge I IkAT4, over temp.) 12} =3 =12 =13 i v
bR InZut resigiance | 63 | 20 .2 20 2131
| Ps Fawer cansumsian L) ' g5 500 ES ] omwy
| } Ta =+=125*C 45 ! 75 my
' | Ta=-55"C 45 ) mvy
I Acur OQuizutresistanse | 7% i ' - | n
1 iss Cuizul shor-crrcunt current l | 25 25 A




5 NERALfURPOSEOPERAﬂONAL AMELIFI ACMSS&ISSSE A741

- wATTALC,
- MCI456/185E-F 1y 1
SELECTRICAL CHARACTERISTICS Woaldl Tu = 15°C, Vs = 215V, unless otherwise soecifieq.
—
MC1558
F'AF[AM_ETEH TEST COMDITIONS uMIT
Min | Typ Maz
Vos Qtisel voitage . Rg = 10x1) 1.0 £Q "y
’ Ag = 100, over temp, . 50 oV
Ics Ofisel current 2q 220 nA
Over temp, 503 nA
laas Inout bias curren) ] SO0 nA
i Over lamp, 1200 nA
Vour Ouizut voliage swing AL = 10k 2| o | v
AL = 2k{) cver lemp, , =10 o=Zn | v
AvOL Lage signal voliage g2in AL = 2w, Vg = =10v i 52 I 100 Y.omv
AL =2kl Vo =210V over lemp. | 25 I Vimv
Ciiset vonage adjustment =34 myv
range
L] Supdly voltage rejeciion raho 5 = 10x | i in 157 | avey
CMAA  Common mode rejechion fano j |70 BN I cA
ez Suaaly current : o232 £ I mA
g Input vonage range (wAT1, aver tampl) | o2 [ =3 Y
Fisgs Input resislance ’ | Lin
P, Pawer consumption l i ra [ 56 | =
Channel semaration 120 z3
Rowur Quiput resistance 1.
Ise Cutput short-cireuit current ! 25 mA
)
CELECTRICAL CHARACTEPISTICS :Conrer TA=25°C. Vg = Z15Y, unless otnerwisa s-ecified,
MC1458
PARAMETER TEST CONDITIONS - UNIT
Min , Typ | Maz
Vos Otset vottage As = 10u0 ’ 20 6.9 my
Ag = 1GkN. over temao, 7.5 mv
Ing Citset current 20 200 nA
Over lemp. 300 . nA
laasg lagut tias current . &Q 500 nA
Over temnp, 00 nA
Vour  Cutput voitage swing AL =1CkN i =12 =14 v
R = 2xN, over temp, =1c *13 V'
Avor Large signal vollage gain ) AL = 2K, Vo = =10V 25 200 vimv
: Ry =2kN. Vo = =10V, cver temp. 15 vimv
Cliset vallage acjustmeant =30 - my
range -
Psar Suoply vollage rejection ratio [ Rg = 10k[} I 170 AVEY
CMRA  Carmmon moce rejeclion ratio | I 70 2 | o8
ce Suzply currenl f I 23 30 | mA
Vi Input voizage range {wATS1, over temp,) *12 =3 , v
Ren lncut resistance MR
Pg Power consumption - | 7o 170} mw
“-Channel separation 120 o8
Isc Cutaut shont-eireuil curren 25 mA

Y
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LIHER

JECTRICAL CHnRACTERISTICS Te = 3570 Vs =208y

altass otherwise soe<:hed.

74 e o :
PARAMETER TEST CONDITIONS WATAL, WATSIC : M558, MC158 UNIT
i Min | Typ ] YArx 1 Min ! Typ l Maz
rilel inpat resistance Open loop. | = 20Kz 23 9N
ailel input cagacitance Qoen lcap, | = 20Hz 1.4 pF
-.nAGN MOCE inpul imsecanca ! = 20Hz 230 [EE))]
dvalent input noise veoliage =160, Rs = 10k, 3w = 1.0kKHr 45 AVYHr
[= 1.CuHz
w&l Cahcwidth Ay =1 R = 2.0vN. THD £ 34 14 iz
Vour = 20Vp-p ’
e margin 55 2cresy
31 Macgin " <3
¥ §2in crossover frecuency Open iaco 1.0 1.0 i M2
n$&nl reszonse tnily gain = 20mv, RL = 2kN. Cy < 100p! i
lise lime [#3k) 0.3 .:s
ivershoot 5.0 E.D ”-.1
e rale S 1090l Ry 2 2k, Vi = =10y 9.5 5.8 ! Vius
-
‘CAL PERFORKANCE CHARACTERISTICS

CUTPUT YOLTAGE SWING
‘' AS 4 FUNCTIOM OF
SUPPLY YOLTAGE

-

BLALY wn, Tald v

INPUT BIAS CURRENT
AS A FUNCTION OF -
AMBIEMT TEMPERATURE

{J_.r.s Fraigg
[ | !

Thetnalmy £

INPUT COMMCN MTDE YOLTAGE
RANGE AS A FUNCTION OF
SUPPLY YOLTAGE

CUmaw s bd v 3l Wy 1861 AANEL 4w

R wOn 1ald g

INPUT RESISTAMNCE
AS A FUNCTION QF
ANBIENT TEMPERATURE

AR L ARG

g maruag

R LT LR PP TPy pA .,

PP I Eub g

FCWER COHSUMPTION
AS A FUNCYVION OF
SUPPLY VOLTAGE

AN v TaGL LY

INPUT OFFSET CURRENT
A5 A FUNCTION QF
SUPPLY YOLTAGE

T : ; ]
R
oo N
l [ P
T T ]
i - ! ] ;
!
‘L : | H }




PICAL PEAFORAMANCE CHARACTERISTICS Conren

wnldlraig,
MCISE 1ES3-F N 1

INPUT OFFSET CURRENT
AS A FUNCTIOMN OF
AMBIENT TEMPERATURE

T mm— 1 . 1 '
7 I
[ :
H ) =
: 1
H !

ML T TY N

QUTPUT SHORT-CIRCUIT CUARENT
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