LTT18A/LT318A
LM118/LM318
Operational Amplifier

FEATURES DESCRIPTION

w Guaranteed 1.0mV Max. Input Offset Voltage The LT118A is an improved version of the industry stand-
m Guaranteed 100,000 Min. Gain ard LM118. The LT118A features lower input offset volt-
® Guaranteed 50V/us Slew Rate age, lower input offset currents, higher gain and higher
® Guaranteed 20nA Max. Input Offset Current common mode and power supply rejection. Because of
m 15MHz Bandwidth these enhancements, the LT118A will improve the accu-
= Unity Gain Stable racy of most applications. Unlike many wideband amplifi-

ers, the LT118A is unity gain stable and has a slew rate of

90V/us. When used in inverting amplifier applications,

feedforward compensation can be used to achieve slew
APPLICATIONS rates in excess of 150V/us. Linear Technology
Corporation’s advanced processing techniques make the
LT118A an ideal choice for high speed applications.

m Wideband Amplifiers

= High Frequency Absolute Value Circuits
= D/A Converter Amplifiers

® Fast Integrators
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LTT118A/LT318A

LM118/LM318
ABSOLUTE MAXIMUM RATINGS PACKAGE/ORDER INFORMATION
SupplyVoltage . ........................ +20V TOP VIEW
Differential Input Current (Note 1) ... ....... + 10mA ORDER PART NUMBER
InputVoltage (Note 2) . . .. ................ + 20V
Output Short Circuit Duration . . .. ......... Indefinite LT118AH
Operating Temperature Range LM118H
LTH8A/LMI8 .. ... —55°C10125°C LT318AH
LT31BA/LM3I8 .. ...t 0°Cto70°C - LM318H
(CASE)
Storage Temperature Range METAL CAN H PACKAGE
AllDevices .................. —65°Ct0 150°C
Lead Temperature (Soldering, 10sec.)........ 300°C TOP VIEW
. LT118AJ8
comp 1[1] 8] comp 2 LM118J8
-IN[Z] [T]v+
|} LT318AJ8
N §]our LM318J8
! 5] cow LT318ANS
HERMETIC DIP J8 PACKAGE LM318N8
PLASTIC DIP N8 PACKAGE
ELECTRICAL CHARACTERISTICS (Note 3)
SYMBOL | PARAMETER CONDITIONS T T L
Vos Input Offset Voltage 2 4 mv
6 mv
los input Offset Current 6 50 nA
100 nA
Ig input Bias Current 120 250 nA
e 500 500 nA
Rin Input Resistance 3 MQ
Ay Large Signal Voltage Gain Vg= =15V, Voyr= = 10V, R = 2kQ 200 v/mv
) V/mv
SR Slew Rate Vg= =15V, Ay=1 70 V/us
GBW Gain Bandwidth Product Vg=£15V 15 MHz
Output Voltage Swing Vg= =15V, R  =2kQ o x12 +13 +12 =13 .V
Input Voltage Range Vg=+15V ®|+11.5 +11.5 v
Ig Supply Current 5 8 mA
Ta=125°C 45 7 mA
CMRR | Common Mode Rejection °| 8 3 80 100 dB
Ratio ;
PSRR | Power Supply Rejection Ratio [ 70 80 dB
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LT118A/LT318A
LM118/LM218

ELECTRICAL CHARACTERISTICS (Note 3)

LT318A LmM318

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX MIN TYP MAX UNITS

Vos Input Offset Voltage 05 4 10 mv

° e 15 mv

los Input Oftset Current 10 20 30 200 nA

® S g0 750 nA

I Input Bias Current 1500 250 150 500 nA

@ | e 500: 750 nA

Rin Input Resistance 0.5 3 0.5 3 MQ

Ay Large Signal Voltage Gain Vg= £ 15V, Vgyr= + 10V, R = 2k 100- 500 25 200 v/mv

®| 100 20 v/mv

SR Slew Rate Vg= £ 15V, Ay =1 50 70 50 70 V/ps

GBW Gain Bandwidth Product Vg= + 15V 15 15 MHz

Output Voltage Swing Vg= + 15V, Ry =2kQ ®| 12 £13 +12 =13 v

Input Voltage Range Vg=+15V e +115 +11.5 v

Is Supply Current 5 10 5 10 mA

CMRR | Common Mode Rejection ® | .86 100 e 70 100 dB
Ratio TR :

PSRR Power Supply Rejection Ratio ° 100 65 80 dB

The ® denotes those specifications which apply over the full operating

temperature range.

The shaded electrical specifications indicate those parameters which have
been improved or guaranteed test limits provided for the first time.

Note 1: The inputs are shunted with back-to-back zeners for overvoltage

equal to the supply voltage.

Note 2: For supply voltages less than + 15V, the maximum input voltage is

Note 3: These specifications apply for + 5V <Vg=< + 20V. The power sup-

pties must be bypassed with a 0.1xF or greater disc capacitor within 4

protection. Excessive current will flow if a differentia! voltage greater than
5V is applied to the inputs.

inches of the device.

TYPICAL PERFORMANCE CHARACTERISTICS
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LTT118A/LT318A
LM118/LM318

E

TYPICAL PERFORMANCE CHARACTERISTICS
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LT118A/LT318A
LM118/LM318

TYPICAL PERFORMANCE CHARACTERISTICS
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LT118A/LT318A

LM118/LM318
SETTLING TIME CIRCUITS
Settling Time Test Circuit Settling Time
SpF
I
i
§ SV/DIV
10k s
v g
—QUTPUT 3 Smv/oIlv
*IMPROVES SETTLING TIME 0.248/0¥
Alternate Compensation for Settling Time

Improved Settling Time

v+

*IMPROVES SETTLING TIME

5v/DIv [

OUTPUT VOLTAGE

Smv/0Iv

0.2u8/DIV

APPLICATIONS INFORMATION

Because of their wider bandwidth, the LT118A and LM118
operational amplfiers require more application care than
most general purpose low frequency amplifiers. One of
the most critical requirements is that power supplies
should be bypassed with a 0.1uF (or larger) disc ceramic
capacitor within an inch of the device. Also, stray capaci-
tance at either the input or output can cause oscillation.
While input capacitance can be compensated by placing a
capacitor across the feedback resistor, load capacitance
must be minimized or isolated as shown. Even the 50pF
input capacitance of a 1X scope probe can alter the
response of the device.

Settling time, an important parameter in many high speed
amplifier applications, is difficult to measure and opti-
mize. Settling time is very ‘‘application dependent’’ and
is influenced by external components, layout and the
amplifier. In general, the settling time to 0.01% can be
minimized by using a circuit similar to that shown. In ad-
dition to the compensation network shown, a capacitor is
needed across the feedback resistor to minimize ringing.

Power supply bypassing can also affect settling time. The
amplifier has low power supply rejection ratio at high fre-
quencies, so transients and ringing on the supply leads
can appear at the output. Large (22uF) solid tantalum
capacitors are preferred to minimize supply aberrations.
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LT118A/LT318A
LM118/LM318

Precision Inverting Amplifier -
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=  SLEW RATE =50V/ usec

SETTLING (10V STEP) =12,s 70 0.01%
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LTT118A/LT318A
LM118/LM318

PACKAGE DESCRIPTION

H Package J8 Package
Metal Can 8 Lead Hermetic DIP
0.355-0.370
“lsor7 - sagaf’]
o B s B s B

0.305 — 0.335 8 5

oo || T 0.220~ 0.310

1016 % I {5.568-7.872)

MAx i1.270) 0.165-0.185 , .

‘ M:x (I.IQI;J.EQQ] L i

SEATING y
PUNE 1 ?_—I-HH}:-U'”——%:SE 0.500 - 0.750 0.055
f (12.70 - 19.05) {1.397)
0.010-0.045 m] ﬂ D” ' .

{0.254 - 1.143)

0,016 0.021 0.405
-l {8.405-0.533) (10.29)
T 0.200 MAX
i5.080) 0.015-0.060 . 0.005
\ MAx (0.381-1.524) «m
45°TVP < / W 0.027-0.045 N
o02r-003 7 {0.685—1.183) |
{0.686—0.864) { ‘ [ .
0.150 il A
01250200} {3810 " “
(3.175—-5.080) MIN u "
v )
' sow oo § o |egotss  —afe 0008-0015
(0. 762 1 779) {0.203 - 0.381)
0.100 _J e
el 0.014— u 00180023 0.290-0.320 |
0120-0.160 | |« BSC {0.356—0.584) 355 u 584) {7.366-8.128)
(3.048—4.064) RAD TYP
INSULATING
STANDOFF
NGTE: DIMENSIONS IN INCHES UNLESS OTHERWISE NOTED
NOTE: DIMENSIONS IN INCHES “LEADS WITHIN 0.007 OF TRUE POSITION (TP) AT GAUGE PLANE
Tymax B O Timax Bia
150°C 150°C/W | 45°C/W 150°C 100°C/W
N8 Package
8 Lead Plastic
o T s B e O |
3 1
C —Y 0.240-0.280
___ (6.0%_7.112) uss 7.112)
5 B T
R S e e I
0.040 u
> hoe M {1.529)
u
0.370 -0.400
Tg% T (8.400-10.16)
X 0.005 o450
MIN — <~—l°~127) —7°+5
MIN
)
0.155-0.175
(3.937—4.445)
\i — i [ h
0.125-0.130 211570145 . \
R -aan e s . !
L u
0030005 uso ]/ . 0.008—0.015
! 0100 "~ l0.762-1.529) oz ] {0.203-0.38%)
= TP v
‘Bsc.’ | 00180023 0.290-0.310
Tve "~ {0.356—0.584) 355 0584 {7.366-7.874)
NOTE: DIMENSIONS IN INCHES UNLESS OTHERWISE NOTED
*LEADS WITHIN 0.007 OF TRUE POSITION {TF) AT GAUGE PLANE -
Timax O
100°C 130°C/W
ERA—
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