HA741, LATATY

GENERAL-PURPOSE OPERATIONAL AMPLIFIERS

SLOSOS4E = NOVEMBER 1870 — REVISED SEFTEMEER 2000

® Short-Circuit Protection

® Offset-Voltage Null Capability

® Large Common-Mode and Differantial
Voltage Ranges

® No Frequency Compensation Required

® |Low Power Consumption

® No Latch-Up

& Designed to Be Interchangeable With

Fairchild pAT41

description

The wA741 is a general-purpose operational
amplifier featuring offset-voltage null capability,

The high common-mode input voltage range and
the absence of laich-up make the amplifier ideal
for voliage-follower applications. The device is
shorl-circuit protected and the internal frequency
compensation ensures stability withoul external
compenents, A low value potenticmeter may be
connected between the ofiset null inputs ta null

HAT4IM ;. . J PACKAGE

[TOP VIEW)
NC ] 1 4 1af] NC
NCTlz 13{] NC
OFFSET M1 [] 2 12f] NC
M=} 4 1] Voo«
N+ ] 5 1of] OUT
Vee— (] & o] OFFSET Nz
NC ] 7 sfl NC

HATAIM . . . JG PACKAGE
PATATC, pATA1l. .. D, P, OR PW PACKAGE
(TOP VIEW)

OFFSET M1 []
IN= ]

N+ []

Vee- [

i By

e

W,

th o =l ™

] MC

] Vices

] ouT

] OFFSET N2

LATAM . . . U PACKAGE

(TOF VIEW)
out the offset voltage as shown in Figure 2.
The pAT41C is characterized for operation from NG [ 1 o 10]] NC
0°C o 70°C, The wAT41| is characlerized for CFFSETN1[] 2 g]] NC
operatian fram —40°C lo 85°C.The pAT4IM is IN-[] 3 8]] Ve
characlerized for operation over the Tull military M+[] 4 7 ouT
temperaiure range of —55°C to 125°C. Ve[l s g|] OFFSET M2
symbol
pAT4IM . . FK PACKAGE
DFFSET N1 (TOP VIEW)
IM + Z
— OUT 'II_I—
IN=—] m
25928
OFFSET N2 P o § o e
3 2 1 2019
NC ] 4 18[] NC
IN- [ 5 170 Ve
NG 15 16[] NC
N+ []7 15[ QUT
NC [] & 14[] NC
g 1011712 13
o o o o | |
3 L) o
2 0828
F_
N 1T
o
L
L
o
MW = Mo internal connection
FRODUCTION DALR information o cunenl 3 of pubhcamon dale. Copyright © 2000, Texas Instrumitnis Incorporated

Piesdiasis conlorm lo specificatians per W 1ems of Teaas instnamens
standaed waranty. Produchion prisessing does nol neceasarily mclude
1exting of ali paramelen

{’; TExXAS

INSTRUMENTS

FOST CFFICE BOX GS6A00 'S DALLAE TEXAE TEZES




LATAT, LATATY
GENERAL-PURPOSE OPERATIONAL AMPLIFIERS

SLOS0R4E ~ NDVEMEER 1871 - REVISED SEFTEMBER 2000

== ———— ==
. AVAILABLE OFTIONS
FACKAGED DEVICES CHIP
TA SMALL CHIP CERAMIC | CERAMIC PLASTIC Tesap FLAT FORM
OUTLINE CARRIER DIP DIF DIF W) PACK )
(D} {FE) {J) (JG) {P) (U}
0°C 10 70°C pATAICE PATAICP | pAT41CPW pATA1Y
—A0°C 10 B5*C wAT41ID paTAIF
—55°C 1o 125°C pATAIMFE | wafdiMd | paTd4 MG AT MU
The D peckage is availzble taped and reeled, Add the suffix R {e.g,, pAT41CDR).
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uAT41, LA74TY
GENERAL-PURPOSE OPERATIONAL AMPLIFIERS

- SLOS0846 — ROVEMEER 1970 - REVISED SEPTEMEER 2000

. LAT741Y chip information

This chip, when properly assembled, displays characteristics similar to the pAT41C, Thermal compression or

ultrasonic bonding may be used on the doped-aluminum bonding pads. Chips may be mounted with conductive
epaxy or a gold-silicon prefomm,

BONDING PAD ASSIGHMENTS

.

iTala

OFFSET M4
OFFSET N2

o
[

CHIP THICKNESS: 15 TYPICAL
BONDING PADS: 4 » 4 MIMIMUM

Tgmax = 150°C.
TOLERANCES ARE +10%,.
ALL DIMENSIONS ARE IN MILS,

ld
o}
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uATA1, LATATY
GENERAL-PURPOSE OPERATIONAL AMPLIFIERS

1050948 — NOVEMBER 1970 — REVISED SEFTEMEBER 2000

.sniute maximum ratings over operating free-air temperature range (unless otherwise noted)T

pATaIC wATAl nAT4IM LINIT
Supply vallape, Vers (s2e Note 1) 18 22 22 W
Supply voltage, Voo — (see Note 1) —18 =22 -22 v
Diffierenlial input voltage, V| (55e Nole 2] +15 =30 =3 v
Input volisge, Viany input (see Moles 1 and 3) +15 +15 +1h s
Voltage between offzet null (sither QFFSET M1 ar OFFSET M2) and Voo - 15 0.5 +0.5 v
Duration of cuiput ghart circui {(see bole 4) unlimiled unlimited unlimited
Continuous lotal power dissipalion Ses Dissipation Rating Table
Operating fres-air lempersture range, Ta Oto 70 ~4010 85 | =550 125 "
Sigrage lemperalure range —G5 o150 | -6510150 | —6510150 bl o
Case lamperature for G0 seconds F¥ package 2BD o
Lead temperature 1,6 mem {1716 inch) from case for B0 seconds J, JG, or U package 300 o
Ed temperzlure 1,6 mm {1/16 inch) from case lor 10 seconds | B, Poor PW package 260 260 L5

t Stresses bevond those listed under “absolule maximum ralings” may cause permanent damage fo the device. These are stress ralings only, and
functional aperation of the device al these or any alker candilicns beyend thoss indicated under ‘recommended cperaling conditions” s nol
implied. Exposurs o shsplute-maxmum-rated conditions lor extended perods may affect device rebability.

WOTES: 1, All vollage values, unless olheiwise noted, are wilh respect to the midpoint between Voo and Voo

2. Differentiz] voilages are at IN+ with respect Lo IN—
3, The magnitude of the Input vallage mus! naver axcesd the maonitude of the supply voltage or 15V, whichever s lass.
4. Theoulput may be shorted fo ground or either power supply. For the pa74 16 only, the unlimited duration of the shor circuit applies
al {or below) 125°C case temperalure or 75°C free-gir lemperalure.
DISSIPATION RATING TABLE
PACKAGE Ta £25°C DERATING DERATE Tp=T0°C Tp=B5°C Ta =125°C
. POWER RATING FACTOR ABOVE Ty POWER RATING FPOWER RATING FOWER RATING
D 500 mvv 5.8 mWiPL E4"C 484 mW ATT mwv MIA
FK 0 W 11.0 mw=C 105°C 500 mw 500 mw 275 mwW
J SO0 mW 1.0 mAES 10550 500 mw 500 mwW 275 mW
JG 500 mwW 8.4 mihrEC ooeC 500 mW 500 mwW 210 mwW
P 500 my MFA MIA 200 mw 500 mw WA
P 525 mWW 4.2 mwitC 25"C 336 mw MiA WA
u 500 mw 54 mWIiEC 57=C 432 mW 351 mW 135 mW
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WATA1, LATATY
GENERAL-PURPOSE OPERATIONAL AMPLIFIERS

SLOZ094E = NOVEMEER 1570 — REVISED SEFTEMBER 2000

. electrical characteristics at specified free-air temperature, Vg = 15 V (unless otherwise noted)

TEST UATAIC pATATL, pATAIM
FARAMETER Tal UNIT
CONDITIONS -~ MIN  TYP MAX| MIN  TYP MAX
I - s v o 25°0 1 51 1 g "’
Vo npul ofiset vollage = i
10 P = b Full range 7.5 [
‘E'U'Gfaﬂi] Oilzet volizge adjusl range Vp =0 250 +15 +15 my
25°C 20 200 20 20D
o Input ofi=et current Vo=0 = (§FS
Full range 300 S00
: ) : o 250 g0 500 80 50O o
| nput bias curren = r
B P ? Full range 800 1500
y C-'DI'I'IE'I'IDH-”'ICldE in,p,u[ 25”:- T 12 < 12 = 12 = 13 'I.|'
ICR vallage range Full range 12 %12
Ri =1k Z5°C +12 414 +12  £14
v Maximum peak outpul Ry =10 kO Fullrenge | =12 +12 i
O vollage swing RL=2k0 250 10 =13 +10  +13
Ry =2 ki2 Fulirange | £10 +£10
A Large-signal differential Rp=aki 25°C 20 200 S0 200 o
v voltage amplification Vo =210V Full range 15 25
f Input resizlance 25°C 0.3 2 0.3 F ML
o Dulput resistance Vp=0, SeeMNotes 25°C [ 75 Ly
Ci Input capacitznce 25%C 14 1.4 pF
Cammaen-maode refection s 25°C 70 a0 7 20
Vo = Vicrmin dE
AR rafia S P Full range 70 70
. - Supply vollage sensitivity Voo =48V 1015V 255 a0 150 30 150 W
hi aViofavec) i i Full range 154 150
los Shor-circuit cutput current 25°C 25 =40 £25 +40 ma&,
v 0. Nolsad 25°C 1.7 28 T 28 -
5 e i =0, Nolda
oo Supply curren e e 34 13
T T e 25°C 50 B5 50 BS i
] 4 y = i
i Totepawar oIl . ; Full range 100 100

T All characeristics are measured under open-oop conditions with zer commen-mede inpul vollage unless otherwise specified. Full range for
the nA741C s 0°C 1o 7O°C, the wA741] is —a0"C 1o 85°C, and the uATA1M I8 =55°C 10 125°C
MWOTE 5: This typical valug applies enly 81 frequencies above 8 few hundred herlz because of he efiects of drift and thermal feedback,

operating characteristics, Vep: =15V, Ty = 25°C

HDITIONS UATSC WATA1I, LATTM .
e TR MIM  TYFE MaAX] MIN  TYP MAX
- e T Vp=20mV, Ry =2k 0.3 03 us
Cwershoot factar G = 100 pF, See Figure 1 R =
. ""'E=1n"ar.. R|72m. s
ks 0.5 0.5 s
SR Slaw rale al unity gain CL = 100 BF, e 1
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WAT41, LATATY
GENERAL-PURPOSE OPERATIONAL AMPLIFIERS

SLOSCSSE - NOVEMEER 1970 = REVISED SEFTEMBER 2000

= =
Qectrical characteristics at specified free-air temperature, Voo =215 V, Ta = 25°C (unless
therwise noted)

PARAMETER TEST CONDHTIONS ol UNIT
MIN  TYP  MAX
Vio Input offset vollage Vo=0 1 61 mv
AV|ofadj)  Offsel voliage adjusl range Vao=0 +15 my
lio Input offset current Vo=10 20 200 i
g Input bias currenl Vg=0 &0 S00 nA
ViCR Common-mode inpul voltage range 212, £13 W
Ve Maximum peak oulpul vollage swing AL P e L W
R =2k0 +10° 13

Ao Large-signal diferentiat voltage amplification R =2k 20 200 Wimy
T Inpul resistance 0.3 2 {1 14]
o Qulpul resistance V=0 Sea MNote 5 ] L
c; Inpul capacitance 1.4 pF
CMRER Common-mode rejeclion ratio Vi =Vicrmin T0 80 dB
kzys Supply vollage sensilivity (2VolaVoe) Voo =48 Vo213V a0 150 | pViv
o5 Short-circull culpul current £25 240 mA
oo Supply current Vo=0, Ma load 1.7 28 (378
Pp Total power dissipalion Vo =40, Mo Inad 50 85 v

T all characleristics are measured under open-loop conditions with zero comman-maode voliage unless otherwise specified.
NOTE 5 This lypicel value appliss only al frequenties sbove & faw hundred herz because of the effects of drift and thermal feedback.

‘perating characteristics, Veez=+15V, Ty = 25°C

PATAY
PARAMETER TEST CONDITIONS UNIT
MIH  TYP MAX
I Rise lime Vi =20mV, Rp=2k&, 0.3 T
Owershoot faclor Cp =100 pF, See Figure1 5%,
_ A | V=10V, R =2kqQ R
SR Siew rale at unily gain CL =100 pF, See Figure 1 0.5 Wius
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wAT41, pAT4TY
GENERAL-PURPOSE OPERATIONAL AMPLIFIERS

SLOS0ME = NOVEMEER 1970 - REVISED SEFTEMBER 2000

e - -

PARAMETER MEASUREMENT INFORMATION

Vi

—_—) ¥

INPUT VOLTAGE
WAVEFDORN |

= <
Cp =100 pF ’|: = RL =2 k0

TEST CIRCLNT

Figure 1. Rise Time, Overshoot, and Slew Rate

APPLICATION INFORMATION

Figure 2 shows a diagram for an inpul ofiset voltage null circuit.

I+ *
ouT
IN=- - QOFFSET N2
OFFSET M1
10 ki
To Voo-—

Figure 2. Input Offset Voltage Null Circuit
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LATAT, LAT4TY
GENERAL-PURPOSE OPERATIONAL AMPLIFIERS

SLOS0946 - NOVEMBER 1970 — REVISED SEPTEMBER 2000

. TYPICAL CHARACTERISTICST

INPUT OFFSET CURRENT INFUT BIAS CURRENT
V5
FREE-AIR TEMPERATURE

Vs
FREE-AIR TEMPERATURE

100 T T T 400 T T [ ]
ool Veoo+ ‘iiﬁ‘u" Vec+ =15V
= v;;lc_ =-15V 350 — Vgooo=-15V
e BO 2N ! | < ..
s i 300 T
@ TO —P— E |
=5 —
[ ED | 5 260 i\ -
3 | 2
L 50 |\ = 200 N
2 a0 N g \
E \\\ £ 150 | N
i 1 i I
30—y |
_9 \\I E 100 ! \"m
P, ] \H‘x
20 f [
| -“5\ 5p H"""-\-:-‘.“._'\.__h
e HEN Eiti
0 o 1
-60 —40 =20 0 20 40 &0 B0 100 120 140 -G0-40 =20 0 20 40 o0 80 100 120 140
Ta — Free-Air Temperature —°C Ta = Free-Air Temperature = C
Figure 3 Figure 4
. MaXIMUM PEAK QUTPUT VOLTAGE
Vs
LOAD RESISTANCE
Ii‘i T T T | —
Veo+ =15V ]
= #13[Vge_=-15V i
Ta = 25°C
B sz |2 : L
2 A
2 pall
= |l
a3 =10
Q
& W fé
e |
E 8 o I 7
: /
= 17
=
= |
1 6 T
E II
S sl
4
0.1 0.2 04 071 2 4 7 10

Ry - Load Resistance — kil

Figure 5

T Data at hioh and low lemperstures are appliceble only within the rated operating fres-air lemperalure ranges of the various devices.
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WATA1, LATATY
GENERAL-PURPOSE OPERATIONAL AMPLIFIERS

SLOS094E - NOVEMBER 1870 — REVISED SEFTEMBER 2000

TYPICAL CHARACTERISTICS

OPEN-LOOP SIGNAL DIFFERENTIAL

MAXIMUM PEAK OUTPUT VOLTAGE VOLTAGE AMPLIFICATION
VE W5
FREQUENCY SUPPLY VOLTAGE
=320 T i | 409 UD=+1{'W
Vegs=15V I *
= B Vop_=-15V =TT R =2 ki [
i i Ta = 25°C L
& Ry =10 ki B g -
g T Ta=25°C E2
S s14 . ! £ > /
2 A\ Sg 1o
5 =12 i gD
(=] 1\ | 25 s
i [T P
A =
g 10 \ £ Pl [
F
o e E A
E =8 S 40
3 \ £ m /
E o
% 16 25
= - |, o =
= S
B+ N R :ﬂ-.- 20
= M I <
o
pir il I |
] [ 10
100 1k 10k 100k m ] 2 4 6 B 10 12 14 16 18 20
{ = Fregquency - Hz Voo + - Supply Voltage -V
Figure & Figure 7

OPEN-LOOP LARGE-SIGNAL DIFFERENTIAL

VOLTAGE AMPLIFICATION
WwE
FREQUENCY
110 e
[ {10061 UTTI T T
100 it Ve =215V -
I Vooo=-15V
90 T Ng =10V T
Ru=2zha |l
0 Ta =250
70

il

[N

Aayp = Open-Loop Signal Differential
Yaltage Amplification — dB

| |
1 10 100 1k 10k 100k A 100

f- Freguency = Hz
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LWAT4AT, pATATY
GENERAL-PURPOSE OPERATIONAL AMPLIFIERS

SLOS02E — NOVEMBER, 1870 — REVISED SEFTEMEER 2002

. TYPICAL CHARACTERISTICS
COMMON-MODE REJECTION RATIO OUTPUT VOLTAGE
Vs Vs
FREQUENCY ELAPSED TIME
100 TTTIm T 177 28

@ | Vepe =15V
- [ N ! Voo-=-18V 74 -
é &0 I\- EI5=1EI k2 A
= = o N |
£ | \\{ T4 rzac _ ~—
% 70 1\ E an%; i
@ \ A |- = .
T &0 T & [
& ' [5 | 3 I
£ s £ 12 iy
2 I % / [
T \ )
40 i § 8 / |
* 3 |
c - X ! ! Vogs =15V
& M 9 ‘[ I Voo =-15V |
v , o 1 | Ry =2 k0
% | it CL=100 pF
o M—*FTI Tp = 25°C

o 1 E- | i IA I

1 100 10Kk 1M 100M o 0.5 1 1.5 2 2.5
f —Frequency = Hz t-Time - ps
Figure 8 Figure 9

VOLTAGE-FOLLOWER
LARGE-SIGNAL PULSE RESPFONSE

& T T ]
Veps =15V
G VCC-=‘_15"" i
= Ry =2 kil
= i N | e =100pF |
L " / i\ T =25°C
g | Ve |
$ 2 / i
= | \
£ 0 =
o / Vi I \'|
= ! 1
c —-2 r T i
s |
= 0\
g - I
= I_,_,,_,_ \
=6
; | ||
0 40 20 30 &40 S50 &0 VO BOD 9D
t = Time — us
Figure 10
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National Semiconductor

LF155/LF156/LF256/LF257/LF355/LF356/LF357

JFET Input Operational Amplifiers

General Description

These are the first manclithic JFET input sperslional ampli-
fiers to incorporate well matched, high voltage JFETs on the
same chip with standard bipolar transistors (BI-FET™ Tech-
nology}. These amplifiers fealure low input bias and ofiset
eurrentsfiow ofiset vollage and ofiset vollage drift, coupled
with ofisel adjust which does not degrede driff or
common-made refeclion. The devices are alsa designed for
high slew rale, wide bandwidth, exiremely Tast settling time,

m Logarithmic amplifiers

B Photocell amplifiers

= Szmple and Hold circuits
Common Features

® Low input bias current:

B Low Input Offsel Curent:

® High input Impedance:
u | ow inpul nolse cummant:

December 2001

30pa
dph
i02p
0.01pa Y Hz

low voitage and current noise and a law 1/f noise corner. = High ::Dmi‘nnn—mclde_ Fejection ratio; 100 dB
® Large doc vollsge gain: 106 dB
Features
Advantages Uncommon Features
® Replace axpensive hybrid and module FET op amps LE1585/ LF156/ LF257/ Units
® Rugged JFETs sliow blow-oul fras handling compared LF355 LF256/ LF357
with MOSFET inpul devices
g 5 i LF356 (A, =5}
® Excellent for low noiss applications using either high ar -
low source impedance —very low 1 comer . Exlreme!y 4 15 1.5 ps
® Ofisel adjust does nol degrade drift or common-mode fas! setiling
rejection as In maost monolithic amplifiers time 1o
® MNew outpul stape allows use of large capacitive loads 0.01%
(5,000 pF} without stabifity problams B Fastslew 5 12 50 Wips
® Internal compensation znd laroe differential input viilaoe rate
bility ,
i B Wide pain 25 5 20 MEz
= H bandwidih
Applications L e i
® Precision high speed inlegratars - X it =8 12 12 av Az
® Fast D/A and A/D converears i
® High impedance bufiers valtage
m Wideband, low noise, low drift amplifiers
Simplified Schematic
1
aidol i 4
(;J EALANCE
B _t;
4;:-_{!_ —l}_:j
=
i 1) 10 pk 61
15 | out
by
® c|> T .
4]
‘ - . < -Vgp
= LR ]

=3pF in LFA5Y senss

BIFET™, BHFET 1™ &is Usdumaiks &l Malisndd Semiconcocion Congss kior

& 2001 MNational Sembcanductet Corpotalon DSo05E4E

www! national.com

staydwy jeuopesadg nduy 1341 LSE4T1/9G€47/65€471/262471/952471/96 1L 471/S5 L4




LF155/LF156/LF256/LF257/LF355/LF356/LF357

Absolute Maximum Ratings (noe 1)

IF Military/Aercspace specified devices
availability and specifications.

LFi55/8
Supply Voltage 22
Differentizl Input Voltzgs +40Y
Input Voltage Range (Maote 2) 20V
Cuiput Short Circuit Duration Continuous
Fatns
H-Fackans 150°C
M-Packagea
M-Packags
Powaer Dissipation al T, = 25°C (Notes
1, 8)
H-Package {Still Alr) B0 mwW
H-Package (400 LF/Min Air Flow) 1200 mw
M-Package
M-Package
Thermal Resistance (Typical) 8.
H-Fackage (31l Air) 180T
H-Fackage (400 LF/Min Air Flow) 65 CAN
M-Package
IM-Package
(Typical) B,c
H-Package 230w
Storage Temperature Renge -B5'C to +150°C
Seldering Information (Lead Temp.)
Melal Can Package
Soldering {10 sec.) aono'c
Dugl-In-Line Package
Soldering (10 sec.) 260°C

Small Outline Packsge
Vapol Phaze (60 =ec.)
Infrared {15 sec.)

LF256/7/ILFISEE

22V
40V
20V

Continuous

115°C
180°C
00°C

400 mW
1000 mvw
E70 mw
380 mwW

160°CANY

65 TV
130°Cw
185 T

23°Ciw

-65°C lo +150°C

an0c

£60°C

215°C
22000

ere required, contact the Mational Semiconductor Sales Office/Distributors for

LF355/6(7
18V
30V
16V

Continuous

nsC
100°C
100°C

A00 mw
1000 mwW
G670 mywW
ABO W

TE0TCAY

G5 G

130°CW

195°Cw

23°Chw

—-65°C 19 +150°C

300°C

260°C

215°C
2z20°C

Ses AN-450 "Surasce Mounting Methods and Their Efiect an Product Reliability” for other methods of

soldenng surace maunt 0evices,
ESD tolerance

(100 pF discharged through 1.5k0) 1000V 1000V 1000V
DC Electrical Characteristics
(Mote 3)
LF155/6 LSBT LF355/a(7 B
Symbol Parameter Conditions LF3568 Units
Min| Typ | Max [Min| Typ | Max [Min| Typ | Max
Vaz Input Ofiset Vollage Fe=308, To=25'C | 3 & 3 S 3 10 my
Cwer Temperature 7 B.S 13 mi
AVoe/aT | Average TC of Input R-=5002 " . " WG
Offset Vollage
ATCIAV e |Change in Average TC | Rg=5042, (Note 4} 05 05 0.5 pvic
wilh Ve Adjust | per my
los Input Offset Cumrent T,=25'C, (Notes 3, 5) 3 20 3 20 3 50 pA
ToeTEG a0 1 2 nf,

whwnw nationel.com

ha




—

| DC Electrical Characteristics (continued)

| (Note 3)
LF25&IT
Symibol Parameter Conditions LiTait LF3568 LE3Saley Units
Min| Typ | Max | Min| Typ | Max | Min| Typ | Max
lg Input Bias Curran! T,=25°C, (Notes 3, 5) 30 | 100 a0 | 100 30 | 200 il
T8 Thick 50 5 8 na,
R Input Resistance T;=25'C 0% 10t 1012 Q
ooy Large Signal Voliage Ve=210V, T =25'C 50 | 200 &0 | 200 25 | 200 Wim\
Gain Vo=210V, R =2k
Owver Temperature 25 25 15 Wimy
Ve Cutput Vollage Swing | Vo=215V, R.=10k +12] £33 12| #13 t12] %13 W
WVe=315W, R =2k 10| 12 10| 12 10) £12 W
V Input Common-Mode V=215V +15.1 *15: -
= ‘-.-';?age Ranga ? =1 -fg =k _11521 +10 jf1 :
SRR |CommonMock 85 | 100 85 | 100 80 | 100 a8
Fejection Ratio
PERF Supply Vollzge {Mote B)
H;Ei:‘i'm Haﬁc H 85 | 100 85 | 100 80 | 100 d8
DC Electrical Characteristics
T.=T,=25°C, Vo = 215V
i eia LF155 LF355 LF1561256/257/3568 LF356 LF357 Unifti
Typ Max Typ Max Typ [T Typ Max Typ Mbanx
Ez‘;‘::i 2 a 2 4 5 7 5 10 5 10 mA

AC Electrical Characteristics
Ta=T,=250C, Vo= 218V

LF155/355 ] LF156/256/ | LF156/256/366f | LF257/357
Symbal Parameter Conditions 3568 LF3S6E Units
Typ Min Typ Tvp
SR Slew Rale LFi55/6: 5 7.0 12 Wips
By=1,
| LF357; A,=5 &0 Vius
GBW Gain Bandwidih Produc T 5 20 MHz
4 Settling Time to 0.01% {Mote 7) - 1.5 15 s
£, Equivatent Inpul Moiss R =100}
Vollage =100 Hz 25 15 15 v /AL
f=1000 Hz 20 12 12 av/ T
i Equivafent Inpurd Current | 1=100 Hz .m 0.m 0.0 aa /T
MOIER F=1000 Hz 0.01 0.01 0.01 i
Cipy Input Capecitance ' a 3 3 pF

Notes for Electrical Characieristics

Noke 1z The maximen peeer Gssipstion for mese gavices mus! be dersled 5t elevated lemperalures and is diclaled by T ey, Bga, and the smbient tempersiure,
Te The mazimum avalleble power dissipatzon ol any lemaerziug i Po® (T pex=Talls of he 25°C Prypn whichever i loss

Hate 2 Unless otharwize specilind the absolute mazimom togstive inpat vollage s equst 1o the negatve power supply vollage.

Note 3: Linless oiherwise staled, these 185t conmbons spply

3 wwrw, nabonsl com
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LF156/LF156/LF256/LF257/LF355/LF356/LF357

Notes for Electrical Characteristics (continued

LF155M156 LF2561257 LF356B LF355/6/7
Supply Voltags, V. £18V = Vg = £20V 15V £ Vg £ 220V 215V < Vg 220V W= 215Y
Ty -E5°C 5T, £+125°C —25C T, 4850 OCsT,s470C OCC T, =+70°C
Teuci +i25°C +85°C G +0C

antl Wos. iz 8nd lgg are messured at Wy = 0
Naote 4: The Temperature Coellicent of the agjusted Inpul olised valtage changes only & small amount (0508 C typicely) for each my of adjustment from ils crigina!
unatpestad value, Cammen-made rejecion end open loop wollsgn gain. are siso nafiecied by ofiset edusimant.

Nole 5: The input bias curtents are junetion ieakags cumenis which spproastaiely double for every 10°C incresse in the junction temperature, T, Due i limited
proguction lesl lima, the input biss cufrenls moasurad are comrelated 1o jureclion femperaiure. In normial operetion the junchion lemperaiure fAses abave The ambian
lemparature 22 & resull of intermad power dissipalion, Pd. T = Ta + 8, Pd where 0, is lhe thenmal iesislance Trom lunctlan o ambianl Use of o heat sink is
recomimsanded T inpul bias cumant is fo be kegd I 2 minimum

Nelte & Supply Yollage Rejection is measured lor both supply magnilutes ihereasing or decreasing simulianaously, In accardance with common practics.

Hoie 7: Selng time iz defined here, fora wnity gain invener canneciion uging 2 W resstors Tee the LF1SS/E, B i the lme required foe thet omor vollage (the volisge
althe invarling sgul pem on the ampifier] o sellle t2 wilhin 0.09% of its final vatue from |he time 2 10V slep ingeut s aipplied 1o the inverler. For the LF3S7, By = =5,
the feechack resisior hom output o ingut fs BRI and the eutput sicp is 10V (See Satlling Tima Tost Chreull),

Hote B Maz: Fower Rissaaton 5 gefined by he package charncinrstics, Cprerating the par near the Mes. Power Dissipalion may eause tha pan 1o opemie outsids
guaranieed Rrils

Typicai DC Performance Characteristics curves are for LF155 and LF1586 unless otherwise
specified,

Input Bias Current Input Bias Current
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specified. (Conlinued)

. Supply Current

Tp=-85°C
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Typical DC Perfermance Characteristics curves sre for
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LF155 and LF156 unless otherwise
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LF155/LF156/LF256/LLF257/LF355/LF356/LF357

Typical DC Performance Characteristics cures are for LF155 and LF156 uniess otherwise

specified. {Continued)

Open Laop Voltage Gain
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Typical AC Performance Characteristics
Gain Bandwidth
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. Cutput Impedance
| 0 e e
E 7= 25°C § Ay = 100 i
= = 00 e
£ el e :
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LFi56 Small Signal Pulse Response, Ay = #1

QUTFUT VOLTADE SWING (81 mVIDIY)

TIME [5.5 ww'DIV])

. COEE4SDE

LF156 Large Signal Fuls
Response, Ay, = +1

AUTRIT VOLTAGE SWING [54TEIV)

TIME [1 safDHVI

ISeR RS

Typical AC Performance Characteristics (coniinued)

LF155 Small 3ignal Pulse Response, Ay, = +1

LF155 Large Signal Pulse Response, A, = +1

QUTPUT SWING |V} FROM OV

.l_'l—.
i

BUTPUT WOLTAGE DWING (40 mY DIV

TIME 105 /D]
COEARTT

DUTPUT YOLAGE ST L5V DY

TIME [1 12/ DIV}
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LF155/LF156/LF256/LF257/LF355/LF356/LLF357

Typical AC Performance Characteristics (continued)
nverter Settling Time pen Loop Frequen esponse
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Typical AC Performance Characteristics (continues)
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LF155/LF156/LF256/LF257/LF355/LF356/LF357

Detailed Schematic

*C = 3pF in LF35T senes

Connection Diagrams (rop views)

Metal Can Package (H)

COBRER L

LF356BH, LF356H, ar LF357TH
See N5 Package Mumber HOSC

*Available per JMIBSHH1A0T or JMIBSTOA 1402

Order Mumber LF155H, LF156H, LF256H, LF25TH,

e
RuLinEl I
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n_@ o *uLfn
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:: i . e =
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O 3 f:-‘ Yo ¥ ¥
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Dual-ln-Line Package (M and Nj

BALAREE — L
]
ET — r— W
ARruT —l P, QEITFUT
| 5
¥ — 1— BALRRLE
o0saray

Qrder Number LF356M, LF3S6MX, LF355N, or LF356N
See NS Package Number MOEA or NOBE

Application Hints

These are op amps with JFET inputl devices, These JFETs
have lerge reverse breakdown vollages from gate to source
and drain eliminating the nead for clamps across the inputs.
Therefore large differential inpul vollages can easily be ac-
commodated without & large increase in input current, The
maximum differentizl inpul voltage is independent of the
supply vollzoes. However, neither of the inpul vollages
sheuld be sllowed to exceed the negative supply as this will
cause large currents to flow which can resull in & destroyved
il

Excsading the negative common-made limil on either Input
will force the cwtpui to 2 high siate, polentially causing =

www nalonal.com




Application Hints  coniinuec;

reversal of phase to the outpul, Exceeding the negatve
ch‘nrnunvrnw;ie fimit on both inpuls will force the amplifier
uiput 1o a high state. In neither case does s Isich ocour
since raising the input back within the common-mode range
again puts the inpul slage and thus the amplifier n a normal
operating made.
Exveeding the positive common-mode limil on & single input
will not chenge the phase of the outpul howewver, il both
inputs exceed the limil, the ocutput of the amplifier will be
forced 1o a high slate,
These amplifiers will operate with the common-mode Input
vollage equal to the posilive supply. In fact, the
common-mode voltage can excesd the positive supply by
approximalely 100 mV independent of supply vollage and
over the full cperaling temperature range, The pasitive sup-
ply can therefore be used as & reference on an input as, lor
example, in & supply current moenilor andfor limiter,
Frecauticns should be taken 1o ensure thal the power supply
for the inlegrated circull never becomes reversed in polarily
or that the unit is nol inadverienily installed backwards in 2
socket as an unlimited current surge through the resulling
forward diode within the IC could cavse fusing of the inlemat
conduciors and resull in a destroyed unit,

All of the bias curranis In these amplifiers are set by FET
current sources. The drein currents for the smplifiers are
therafore essentislly independent of supply voitage.
As with most amplifiers, care should be laken with lesd
dress, component pleacement and supply decoupling in order
1o ensure siability. For example, resistors fram the outpul o
an input should be pleced with the body close to the input to
minimize “pickup” and maximize the frequency of the leed-
ack pole by minimizing the capacitance from the input to
Qrcmnd.
A feedback pole iz created when the feedback around any
amplilier is resistive. The parallel resislance and capacitance
from the input of the device {usually the invering input) 1o AC
ground set the frequency of the pate. In many inslances the
frequency of this pole is much greater than the expected 3dB
frequency of the closed loop gain and cansequenlly there is
neglinible efiect on stability margin. Howewver, if the feedback
pole is less than epprovimataly six limes the expected 3 dB
frequency a lead capacitor should be placed from the autput
to the input of the op amp. The value of the added capacitar
should be such that the RC time constant of this capacitor
and the rasistance it parallels is greater than or egual (o the
criginal faedbsck pole lime constant.

Typical Circuit Connections

Vag Adjustment

v

* Vae s oadivsied with & 25k potentiometer
+  The polentiomeler wiper is connectad to V°

For potenfiometers wilh lemperature coefficient of 100
ppmi”C or less the additional drifl with adjust is = 0.5pW/
"ClmV of adjustmaent

+ Typical overall drifl: SpVITC £(0.5pVICImV of adj.)

Driving Capacitive Loads

* LF155/6 R = 5k
LF357 R = 1.25k
Due to a wnigue oulpul slage desion, these amplifiers
have Ihe ability to drive large cepacitive loads and still
maintain giability. C; yaen = 00TQF,
Cwershoot £ 20%
Sellling time (1) = Sys

LF3s7, A Large Fower BW Amplifier

i
S

L

Ao

[ LEXERT
Far distorion £ 1% 8nd 8 20 Vip-¢ Ve swing. power bandwidih is:
S00kHT,

N o =

—
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bty S e <
FAIRCHILD

i A g
SEMICONDLUICTOR!

1N4001 - 1N4007

Features
* Low forward voltage drop

« High sprge curren] capability

0o-11

COLOR B&ND DEROTES CATMODL

General Purpose Rectifiers

Absolute Maximum Ratings™ 1, - z5:curiess sinerwse noes
Symbol Parameter Value Units
4001 | 4002 | 4003 | 4004 | 2005 | 4006 | 4007
Vi Peak Repelitive Reverse Vallage 50 100 200 | 400 | 600 | 80D | 1000 v
peay Average Rectified Forward Current, 10 a
375 " lead length @) T, = 75°C £
b MNon-repeliive Peak Forward Surge
Current 30 bt
8.3 ms Single Hall-Sine-Wave
- Starage Temperalure Range =55 10 +175 ap
T Operating Junction Temperature 5510 +173 C
Trese m@lings are SMiing valups abowe winch Fie serecpatsily ol any semconiucion Deeee mity bermoansd.
Thermal Characteristics
Symbol Parameter Value Units
Pe Power Dissipation 30 w
Ram Thermal Resistance, Junclion 1o Ambient a0 o
Electrical Characteristics 1, =25 uness omanwsa notes
Symbol Parameter Device Units
4001 | 4002 | 4003 | 4004 | 4005 | 4006 | 4007
Ve Forward Vollage @ 1.0 A 1:3 v
Ly Maximum Full Load Reverse Current, Full a0 ph
Cydle T, = 75°C
B Reverse Curren! @ rated Vi T.= 25°C 3.0 ph
T,= 100°C s uA
Cr Total Capacilance 15 pF
We=40W 1= 1.0 MHz

#7003 Fakchid Semoonducnr Gorperasnn YREDD4-1 NADDT, Few. C7

LOOPNL-LOOPNL



l General Purpose Rectifiers
. {continued)
I Typical Characteristics
I Forward Current Derating Curve Forward Characteristics
16 20
4 10 —
= o =
=12 = o
& z 2 =
bl
E $ \1\ E 1 ;é
T 0.8 [— SINGLE PHASE L i
i HALF YeAVE B 04 =
& 0El— I Py E Ik
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E (.4 j— DOUCTIVE LOAD E o1 me— o =
o ATE" 50 rr:ImLEA'i'ﬁ s F Prime Witth = 20005 —
Gsb—  LEMGTHS o B 004 — — 7% Dty Cyela =y
A | N 002 |- e
v (] 20 a0 =] aa 1007 120 149G 166 18O i E”I:I_E. 0E 1 12 14
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i FORWARD VOLTAGE (V)
Mon-Repetitive Surge Current Reverse Characteristics
« 30
-3
= =
24 T B
i ™ -
: N g
ERL = =
£z = v
& T %
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l LP003 Faersels Semesatinciad Towparaian =001 tHADOT. Rev. C1
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= e e =
FAIRCHILD
EEMICOMNDULCTOR"

1N/FDLL 914/A/B | 916/A/B | 4148 | 4448

4 COLOR BAND MARKING \
DEVICE 151 BAND ZHD BAND
FOLLDid  BiACK  RROWN
FOLLEAAA  BLACK GRAY
FULLGIAE  BRCRN  BLACH
FOLLEIL  BLACK RED
FOLLG1ER  BLACK WHITE
FOLLSIEE  BRECWH  BROWH
LL-34 FORLL414E - BLACK BROWN
THE FLACESIENT OF THE CXPASSA0N G6F Flllasds  BROWH
155 1ol RELATICSSIR TO THE LOCATES J
" THE CATHD0E TERMDAL
Small Signal Diode
Absolute Maximum Ratings® 1, =2scumesc omarwsanoina
Symbal Parameter Value Units
WV i Maximum Repetilive Reverse Voltzgs 100 W
Irpay Averzge Reclified Forward Current 200 m,
[ Mon-repalitive Peak Forward Surge Current
Fulse Width = 1.0 second 1.0 A
Pulse Widgth = 1.0 microeecond 4.0 &
Tam Slorage Temperature Range -850 +200 o
T, Operating Junction Tempersture 175 =
* Thete ratings ato mamg vEuss SDOvVE Which FIE $arica soiy of 2y SEMKoNCCIor Bence My be impsired
ROTEE:
1] Thise falngs G2 bEtad 00 3 Maxmium juncion bemperature of 200 degrees C
2) Thiese Bie sseady stale bmits. The I0o0ry Should De ConBuieD On BRosCasnnE inywHvang Culsig or ko oufy Cycee ooeralions
Thermal Characteristics
Symbaol Characteristic Max Units
AN/FOLL 8147AJE [ 4148 [ 4448
Py Fower Dissipation SO0 m
Foe Thermzl Resislance, Junction 1o Ambient 300 AN

20072 Fanghes Seffachadudinn o SN

TRFOLL SILATE [ B1BATE 74080 1 4248 Rev E
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