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TYPICAL APPLICATION

Instrumentation Amplifier

RL R2 V
RS R4
50k 5k 1.1k 50k

= R3
5k

1/2
LT1352

— W
— Vour
+
+ |
GAIN = [R4/R3][1 + (1/2)(R2/R1 + R3/R4) + (R2 + R3)/R5] = 102
TRIM R5 FOR GAIN

TRIM R1 FOR COMMON MODE REJECTION
BW = 30kHz

1352/53 TAO1

Large-Signal Response

1352/53 TA02
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ABSOLUTE MAXIMUM RATINGS
Total Supply Voltage (V¥ to V™) e 36V Specified Temperature Range................ —-40°C to 85°C
Differential Input Voltage .........cccocevvvernierinnnnns +10V  Maximum Junction Temperature (See Below)
INPUL VOIRAGE ... +Vg Plastic Package ..........cccecvrvrirveerinnneeies 150°C
Output Short-Circuit Duration (Note 1) ........... Indefinite ~ Storage Temperature Range ................. -65°C to 150°C
Operating Temperature Range................. —40°Cto 85°C  Lead Temperature (Soldering, 10 SEC)......cceveeee 300°C
PACKAGE/ORDER INFORMATION
TOP VIEW ORDER PART TOP VIEW ORDER PART
o i— s v NUMBER out A [1] 14 ouT D NUMBER
-INA[2H 13] -IND
e ‘ZE L] oore LT1352CN8 G | >J L@E o LT1353CS
= M S LT1352CS8 v [ v
v~ [4] [5] +INB
+INB [5H > [10] +INC
BLEAD DI S8 PART MARKING -INB IE->} ]'@ 9] -inc
S8 PACKAGE ouTB [7] 8] outcC
8-LEAD PLASTIC SO 1352 S PACKAGE
Tmax = 150°C, 84 = 130°C/ W (N8) 14-LEAD PLASTIC SO
TJMAX =150°C, Q]A =190°C/W (38) Tymax = 150°C, eJA =150°C/W

Consult factory for Industrial and Military grade parts.

ELECTRICAL CHARACTERISTICS 74=25°c, vew = 0 unless otherwise noted.

SYMBOL | PARAMETER CONDITIONS VsuppLyY MIN TYP  MAX UNITS
Vos Input Offset Voltage +15V 0.2 0.6 mV
5V 0.2 0.6 mV

+2.5V 0.3 0.8 mV

los Input Offset Current +2.5Vto £15V 5 15 nA
Ig Input Bias Current +2.5Vto £15V 20 50 nA
en Input Noise Voltage f=10kHz +2.5Vto £15V 14 nV/VHz
in Input Noise Current f=10kHz +2.5Vto £15V 0.5 pA/\/E
Rin Input Resistance Vem = £12V +15V 300 600 MQ
Differential +15Vv 20 MQ

CiN Input Capacitance +15V 3 pF
Positive Input Voltage Range +15V 12.0 135 \Y

5V 25 35 \%

+2.5V 05 1.0 \%

Negative Input Voltage Range +15V -135 -12.0 \Y

5V -35 =25 \%

+2.5V -10 -05 \

CMRR Common Mode Rejection Ratio Viem = 212V +15V 80 94 dB
Vem = +2.5V 5V 78 86 dB

Vem = 0.5V +2.5V 68 77 dB

PSRR Power Supply Rejection Ratio Vg=+25Vto £15V 90 106 dB
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ELECTRICAL CHARACTERISTICS Ta =25°C, Vcoum = 0V unless otherwise noted.

SYMBOL PARAMETER CONDITIONS VsuppLy MIN TYP MAX UNITS
AvoL Large-Signal Voltage Gain Vour =12V, R =5k +15V 40 80 VimV
Vour =210V, R = 2k +15V 30 60 VimV
Vout = 10V, R = 1k +15V 20 40 Vimv
Vout =+2.5V, R =5k 5V 30 60 Vimv
Vour =+2.5V, R = 2k 5V 25 50 Vimv
Vout =+2.5V, R = 1k 5V 15 30 Vimv
Vout =1V, R =5k 125V 20 40 VimV
Vourt Output Swing R =5k, Vy = £10mV +15V 135 14.0 Vv
RL =2k, Viy = £10mV +15V 134 13.8 1V
RL =1k, Viy = £10mV +15V 13.0 134 1V
R =1k, Viy = £10mV 5V 35 4.0 1V
R.=500Q, V|y = £10mV 5V 3.4 3.8 Vv
R =5k, Viy = £10mV +2.5V 13 1.7 1V
lout Output Current Vout = 13V +15V 13.0 13.4 mA
Vout = 3.4V 5V 6.8 7.6 mA
Isc Short-Circuit Current Vour =0V, Vjy =23V +15V 30 45 mA
SR Slew Rate Ay =-1, R_ =5k (Note 2) +15V 120 200 Vips
5V 30 50 Vips
Full-Power Bandwidth 10V Peak (Note 3) +15V 3.2 MHz
3V Peak (Note 3) 15V 2.6 MHz
GBW Gain Bandwidth f=200kHz, R, = 10k +15V 2.0 3.0 MHz
+5V 1.8 2.7 MHz
+2.5V 25 MHz
tr, tf Rise Time, Fall Time Ay =1, 10% to 90%, 0.1V +15V 46 ns
5V 53 ns
Overshoot Ay=1,01V +15V 13 %
5V 16 %
Propagation Delay 50% V| to 50% Voyr, 0.1V +15V 41 ns
5V 52 ns
ts Settling Time 10V Step, 0.1%, Ay =-1 +15V 700 ns
10V Step, 0.01%, Ay =-1 +15V 1250 ns
5V Step, 0.1%, Ay =-1 5V 950 ns
5V Step, 0.01%, Ay =-1 5V 1400 ns
Ro Output Resistance Ay=1, f=20kHz +15V 15 Q
Channel Separation Vour =10V, R = 2k +15V 101 120 dB
Is Supply Current Each Amplifier +15V 250 320 MA
Each Amplifier 5V 230 300 MA

0°C £ T £70°C, Vcpm = OV unless otherwise noted.
SYMBOL PARAMETER CONDITIONS VsuppLy MIN TYP MAX UNITS
Vos Input Offset Voltage +15V 0.8 mV
5V 0.8 mV
+2.5V 1.0 mV
Input Vg Drift (Note 4) +2.5Vto £15V 3 8 uv/°C
los Input Offset Current +2.5Vto £15V 20 nA
I Input Bias Current +2.5V to £15V 75 nA

Ly N
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ELECTRICAL CHARACTER'ST'CS 0°C £ TR £70°C, Vcpm = OV unless otherwise noted.

SYMBOL PARAMETER CONDITIONS VsuppLy MIN TYP  MAX UNITS
CMRR Common Mode Rejection Ratio Vem = 212V +15V 78 dB
Vem = £2.5V 15V 77 dB
Vem = £0.5V 2.5V 67 dB
PSRR Power Supply Rejection Ratio Vg=+2.5Vto£15V 89 dB
AvoL Large-Signal Voltage Gain Vour =112V, R =5k +15V 25 VimV
Vour = £10V, Ry = 2k +15V 20 VimV
Vout = 2.5V, R =5k 5V 20 VimV
Vour =+2.5V, R = 2k 5V 15 VimV
Vour =125V, R = 1k 5V 10 VimV
Vour =£1V, R =5k +2.5V 15 VimV
Vout Output Swing R =5k, Viy = £10mV +15V 134 Vv
Ry = 2k, Vi = £10mV +15V 13.3 1V
Ry = 1k, Vi = £10mV +15V 12.0 1V
Ry = 1k, Viy = £10mV *5V 34 £V
R.=500Q, V|y = £10mV *5V 33 £V
Ry =5k, Viy = £10mV *2.5V 12 £V
lout Output Current Vout = 12V +15V 12.0 mA
Vour = £3.3V 15V 6.6 mA
Isc Short-Circuit Current Vour =0V, Vjy =23V +15V 24 mA
SR Slew Rate Ay =-1, R_ =5k (Note 2) +15V 100 Vs
15V 21 Vlps
GBW Gain Bandwidth f=200kHz, R_ = 10k 15V 1.8 MHz
5V 1.6 MHz
Channel Separation Vour =10V, R = 2k +15V 100 dB
Is Supply Current Each Amplifier +15V 350 HA
Each Amplifier 5V 330 HA

—40°C < Tp £ 85°C, Vem = OV unless otherwise noted (Note 5).
SYMBOL PARAMETER CONDITIONS VsuppLy MIN TYP  MAX UNITS
Vos Input Offset Voltage +15V 1.0 mV
15V 1.0 mV
+2.5V 12 mV
Input Vg Drift (Note 4) +2.5Vto £15V 3 8 uv/°C
los Input Offset Current +2.5Vto £15V 30 nA
I Input Bias Current +2.5Vto £15V 100 nA
CMRR Common Mode Rejection Ratio Viem = 212V +15V 76 dB
Vem = £2.5V 15V 76 dB
Vem = £0.5V 2.5V 66 dB
PSRR Power Supply Rejection Ratio Vg=+25Vto 15V 87 dB
AvoL Large-Signal Voltage Gain Vout =12V, R =5k +15V 20 VimV
Vout = £10V, Ry = 2k *15V 15 Vimv
Vour = £2.5V, R = 5k *5V 15 Vimv
Vour =£2.5V, R = 2k 15V 10 VimV
Vout = £2.5V, R = 1k 15V 8 VimV
Vour = £1V, R = 5k +2.5V 10 VimV
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ELECTR'CAL CHARACTER'ST'CS —40°C < Ty <£85°C, Vem = OV unless otherwise noted (Note 4).

SYMBOL PARAMETER CONDITIONS VsuppLy MIN TYP  MAX UNITS
Vout Output Swing R =5k, Viy = £10mV +15V 133 Vv
RL = 2k, Viy = £10mV 15V 13.2 Vv

R = 1k, Viy = £10mV +15V 10.0 Vv

Ry = 1k, Viy = £10mV 5V 3.3 Vv

R.=500Q, V|y = #10mV 5V 3.2 Vv

R =5k, Viy = £10mV 2.5V 11 Vv

lout Output Current Voyt = 10V +15V 10.0 mA
Vout = 3.2V 5V 6.4 mA

Isc Short-Circuit Current Vour =0V, Viy =23V +15V 20 mA
SR Slew Rate Ay =-1, R =5k (Note 2) +15V 50 Vips
5V 15 Vips

GBW Gain Bandwidth f=200kHz, R, = 10k +15V 1.6 MHz
5V 14 MHz

Channel Separation Vour =10V, R = 2k +15V 99 dB

Is Supply Current Each Amplifier +15V 380 HA
Each Amplifier 5V 350 HA

Note 1: A heat sink may be required to keep the junction temperature
below absolute maximum when the output is shorted indefinitely.

Note 2: Slew rate is measured between +8V on the output with £12V
input for +15V supplies and £2V on the output with £3V input for £5V
supplies.

Note 3: Full-power bandwidth is calculated from the slew rate
measurement: FPBW = (Slew Rate)/21iVp.

Note 4: This parameter is not 100% tested.
Note 5: The LT1352/LT1353 are designed, characterized and expected to
meet these extended temperature limits, but are not tested at —40°C and
85°C. Guaranteed | grade parts are available, consult factory.

TYPICAL PERFORMANCE CHARACTERISTICS
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TYPICAL PERFORMANCE CHARACTERISTICS

Input Bias Current vs Temperature
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TYPICAL PERFORMANCE CHARACTERISTICS

Gain and Phase vs Frequency Output Impedance vs Frequency
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TYPICAL PERFORMANCE CHARACTERISTICS
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TYPICAL PERFORMANCE CHARACTERISTICS
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SIMPLIFIED SCHEMATIC
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TYPICAL APPLICATIONS
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RELATED PARTS

PART NUMBER | DESCRIPTION COMMENTS
LT1351 2504, 3MHz, 200V/us Op Amp Good DC Precision, C-Load Stable, Power Saving Shutdown
LT1354/55/56 Single/Dual/Quad 1mA, 12MHz, 400V/us Op Amp | Good DC Precision, Stable with All Capacitive Loads
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