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FEATURES

u Low Supply Current 200A

m No External Components Required

n Maximum Offset Voltage 104V

= Maximum Offset Voltage Drift 0.1,V/°C

m Single Supply Operation 4.75V to 16V

= Input Common Mode Range Includes Ground
» OQutput Swings to Ground

a Typical Overload Recovery Time 25ms

APPLICATIONS

u 4mA-20mA Current Loops

m Thermocouple Amplifiers

m Electronic Scales

= Medical Instrumentation

w Strain Gauge Amplifiers

w High Resolution Data Acquisition
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PRELIMINARY
T-79-33  LTCI049

Low Power Chopper Stabillized
Operational Amplifier with
Internal Capacitors

April 1989

DESCAIPTION

The LTC1049 is a high performance low power chopper
stabilized operational amplifier. The two sample-and-hold
capacitors usually required externally by other chopper
stabilized amplifiers are integrated on the chip, Further,
the LTG1049 offers superior DG and AC performance with
anominal supply current of only 2004A.

The LTC1049 has an offset voltage of 0.54V, with drift of
0.014V/°C, 0.1Hz o 10Hz input noise voltage is 3:Vp-p and
typical voltage gain Is 160dB. The slew rate Is 0.8V/us with
the gain bandwidth product of 0.8MHz.

Overload recovery times from positive and. negative
saturation conditions are 6ms and 25ms respectively, a
very significant improvement over chopper amplifiers us-
ing external capacitors.

The LTC1049 is available in standard 8-pin metal can, plas-
tic and ceramic dual in line packages-as well as an 8-pin
SQ package. The LTC1049 can be a plug-in replacement for
most standard op amps with improved performance.

TYPICAL APPLICATION
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Specifications on this datasheel are preliminary only, and subject to
change without notice. Contact the manutacturer before finalizing a deslgn
using this part.
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T-79-33 LTC1049
ABSOLUTE MAXIMUM RATINGS PACKAGE/ORDER INFORMATION
(Note 1) -
Total Supply Voltage (V+ to V=) coiviiiiiccinannnns 18v ngx\; O?I%ENF:BZA&RT
InputVoltage «...ovvvvvevininns (V++0.3V)to (V- -0.3V) 0.
Qutput Short Gircuit Duration ............ccuue Indefinite ne (1) ve
Operating Temperature Range W@ (o) aur LTC1049MH
LTCI04OM it -55°C 0 125°C LTG1049CH
LTC1049C . v v ceeivvreerenersennnnnens ~40°C1t085°C il © )ne
Storage Temperature Range ............. -65°Cto 150°C v-
Lead Temperature (Soldering, 108€¢) .............. 300°C BLEAD T e AN
TOP VIEW
LTC1049MJ8
LTC1049CJ8
LTC1049CN8
J PACKAGE N PACKAGE
8-LEAD GERAMIC DIP  8-LEAD PLASTIC DIP
TOP VIEW
o I 1 v LTG1049GS8
- 2] 7] v
+iv 3] l} 6] our
v-[4] 5] ne
S0 PACKAGE ‘
§-LEAD PLASTIC SOIC
€ELECTRICAL CHARACTERISTICS
Vg = £5V, Tx = operating temperature range, unless otherwise specified.
' LTCT045M LTC1049C
PARAMETER CONDITIONS MIN TYP MAX MIN TYP MAX UNITS
Input Offset Voltage Ty=25°G(Note 3) £2 £10 O #2 +10 WV
Average Input Qffset Drift (Note 3} [ +0.02 +0.1 +0,02 +0.1 wVI°C
Long Term Offset Voltage Drift 50 50 nViWmo
Input Oféset Current Ta=25°C 30 +60 %30 %100 pA
[ +150 +150 pA
Input Bias Current Ta=25°C +15 +30 %15 +50 pA
[ +800 +150 pA
Input Noise Voltags 0.1Hz fo 10Hz 3.0 30 wVpp
0.1Hzto 1Hz 1.0 1.0 aVp-p
Input Nolse Current f=10Hz (Note 4) 20 ] 20 fAIVHz
Gommon Mode Rejection Ratio | Vey=V~ 1027V e i15 130 110 130 ] dB
Povier Supply Rejection Ratio Vs= %2.375Vto %8V [ 115 130 110 130 dB
Large Signal Voltage Gain BL=100kQ, Vour=+49V | ® | 130 160 130 160 dB

LY R 13-11



LINEAR TVECHNOVLOGY CORP cOE Dr | 551.&7%6 DDﬁHLSD 0.-m
LTC1049 ) T-79-33
ELECTRICAL CHARACTERISTICS

Vs= %5V, Ta=operating temperature range, unless otherwlse specified.

LTC1049M LTC1048C
PARAMETER CONDITIONS MIN TYP MAX MIN TYP MAX UNITS
Maximum Output Voltage Swing | Ry =10k0 Ta=25°C -49/+4.2 -4.9/+4.2 \
@ | -46/+32 ~46/+32 ) 1
Ry =100k0 ® | £49 +4.97 4.9 497 v
Slew Rate Ry = 10k0, G = 50pF 0.3 0.8 Vigs
Gain Bandwidih Product ' 08 08 MHz
Supply Current No Load T\=25°C ) 200 270 200 300 sA
® 400 450 pA
Intemal Sampling Frequency 700 700 ) Hz
The @ denotes tha specifications which apply over the full operating Note 3: These parameters are guaranteed by design. Thermocouple effects
temperature rangs. preclude measurement of these voltage levels In high speed automatic test
Nota1: Absolute Maximum Ratlngs are those values beyond which the life systems. Vg Is measured to alimit determined by test equipment capability.
of the device may be Impalred. . Note4: Current Nolse Is calculated from the formula;
Note2: Gonnecting any terminal to voltages greater than V*or less than o 3n
V™ may cause deslgucti)wlla latch up. Itis re%omgmanded thatno sources L =, (29 + 16} -1
opealing from external supplies be applied priot to powar-up of the where g=1.6x 10" Coulomb.
LTC1049,
TEST CIRCUITS
DC to 10Hz and DC to 1Hz Noise Test Circuit
Electrical Characteristics
Tost Circuit
G2
1L
.LM. !
A

BANDWIDTH Rt A2 B3 R4 €2
10Hz 16.20 162k 16.2k 16.20 0.14F 1.04F 1.0pF
1Hz 16.20 162k 162k 162k 1.04F 1.0sF 1.04F
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