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Introduction Table 1. Key Performance Features

The LT®1351/LT1352/LT1353 family of low poweropera- ~ of the LT1351/LT1352/LT1353

tional amplifiers combines a slew rate of 200V/ps with  Power Supply Range +2.5V t0 £15V

asupply current of 250pA per amplifier. Both inputand  gyppiy Gurrent (per Amplifer) 250pA

output stages have been optimized for linearity, achiev- g o o (LT1351) 10pA

ing outstanding distortion performance with miserly Slew Rate (=15 Supplies 200V/LS

quiescent current. The amplifier is available in single, (+5V 3upgﬂes)) 50V/ES

dual and quad versions, in various packages, including Gain Bandwidth Wiz

the tiny MSOP package for the LT1351 single amplifier. — _

A summary of key specifications is shown in Table 1.~ C-Load™ Amplifiers Stable All Capacitive L oads
. . Maximum Input Offset Voltage 600pV

Buffering Data Acquisition Systems Maximum Input Bias Current 50nA

A low power data acquisition system using the LT1351 —— ——

as a buffer is shown in Figure 1. The LTC®1274 ig a  mmum DC Gain, R, = 2 S0V/mY

12-bit, 2mA, 100ksps, +2.048V full-scale input ADC. Its anl:: NO'SZVLO”ZQEASOP 14:;’@

input at Pin 1 can be modeled as a 200Q2 switch con- ~ Fackages: o-Lea

nected to a 45pF sample cap. This light load presents & Lead 50, POIP LT131, e

no problem for the LT1351, which will pass full-scale,

L7, LT LTC, LTM, Linear Technology and the Linear logo are registered trademarks
and C-Load is a trademark of Linear Technology Corporation. All other trademarks
are the property of their respective owners.

LTC1274
)
—2 A Vee
0.1
3 VRer Vss = =
AGND  BUSY w
4 iy P 3
at D11(MSB)  CS =
=
2N3906 5 b0 a0 12 PROCESSOR z
6 — |19 1/0 COMMAND =
D9 CONVST LINES 5
AP sieep |2 @ 001
-5V 81 b7 REFRDY |- e +
21 06 oo | = 7
100 b5 o1 S *SLEEP SHUTS = -
” " DOWN GIRCUIT =
D4 D2 T0 19uA E
21 baNp 03 |2 ~0.001
X DATABITS 0.1 1 10 50
= FREQUENCY (kHz)
DN148 FO1 DO TO D11 DN148 FO2

Figure 2. LT1351 Ay =1, =5V Supplies,

Figure 1. LT1351 as a Buffer for LTC1274 100ksps ADC Vour = 4Vp.p, Ry =10k
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12-bit accurate signals up to 40kHz. Figure 2 shows
the total harmonic distortion plus noise of the LT1351
configured as a unity-gain buffer driving 4Vp_pinto 10k
on +5V supplies. The buffer settles in under 1.5ps to
less than 1mV for a 4V step, thus ensuring acquisition
in 2ps. Additionally, the circuit exploits the shutdown
feature of the LT1351 to reduce the total supply cur-
rent to a mere 19pA when Pin 18 is pulled low. Pin 17
signals that the internal ADC voltage reference is valid.
When it is high, the amplifier is ready for conversions.
Transistor Q1 provides a level shift so that Pin 17 can
controlthe Shutdown pin ofthe LT1351, whichisturned
off when its Pin 5 is pulled to Vgg (when Pin 17 is low)
and is on when Pin 5 is 2V or more above Vgg (when
Pin 17 is high).

Filters

For large signals, the slew rate of the LT1352 amplifier
passes undistorted signals even with a stingy amount of
supply current. The 20kHz, 4th order Butterworth filter
shown in Figure 3 showcases this large-signal perfor-
mance. The configuration is a standard textbook filter,
butthe large-signal distortionin Figure 4 shows that the
20Vp_p signals remain below 0.02% THD throughout
the passhand. This measurement is extraordinary,

4.64k

A
W 470pF e
v
—| |— 220pF
464k | 133k I I
v _
N 11 549 | 11.3k
2200pF | LT1352 VWM - »
Z— 4700pF| | 11352 - Vour

Lo +

Figure 3. 20kHz, 4th Order Butterworth Filter
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Figure 4. LT1352 20kHz, 4th Order Butterworth
Filter 15V Supplies, 20Vp.p Signals
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considering that the circuit draws a mere 500pA of
quiescent current.

A Two Op Amp Instrumentation Amplifer

The two op amp instrumentation amplifier shown in
Figure 5 has a gain of 102 and a bandwidth of 30kHz.
The circuit uses acombination of inversion and summa-
tion to cancel the common mode component at the two
inputs. Differential gain can be analyzed by calculating
the gain from each input with the other input grounded
and adding the gains. Figure 6 is a plot of total harmonic
distortion plus noise for various output levels. The noise
of this configuration is a low 370uVRys at the output
with an 80kHz measurement filter. At output levels be-
low 2.5Vp.p (884mVgps), noise is the limiting factor in
performance. This excellent blend of noise performance
and bandwidth is unmatched at this power level.
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Figure 5. Instrumentation Amplifier
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Figure 6. LT1352 2-Amplifier, Ay = 100 Instrumentation
Amp, Varying Output Levels

Conclusion
Insummary, the LT1351/LT1352/LT1353 family of am-
plifiers provides low power solutions for low distortion,
low noise applications. Even though supply current is
only 250pA per amplifier, large-signal performance is
outstanding.

For applications help,
call (408) 432-1900

Linear Technology Corporation
1630 McCarthy Blvd., Milpitas, CA 95035-7417
(408) 432-1900 e FAX: (408) 434-0507 ® www.lingar.com

dn148f LT/GP 0297 155K « PRINTED IN THE USA

LY LN

©LINEAR TECHNOLOGY CORPORATION 1997



