TECHNOLOGY

INITIAL RELEASE

Final Electrical Specifications
LT1498/LT1499

10MHz, 5V/us, Dual/Quad

Rail-fo-Rail Input and Output
Precision C-Load Op Amps

FEATURES

Rail-to-Rail Input and Output

475V Max Vg from V*to V™~
Gain-Bandwidth Product: 10MHz

Slew Rate: 5V/us

Low Supply Current per Amplifier: 1.7mA
Input Offset Current: 50nA Max

Input Bias Current: 500nA Max
Open-Loop Gain: 1000V/mV Min

Low Input Noise Voltage: 12nV/vHz Typ
Wide Supply Range: 2.2V to £15V

Large Output Drive Current: 30mA

Stable for Capacitive Loads Up to 10,000pF
Dual in 8-Pin PDIP and SO Package

Quad in Narrow 14-Pin SO

APPLICATIONS

Driving A-to-D Converters
Active Filters

Rail-to-Rail Buffer Amplifiers
Low Voltage Signal Processing
Battery-Powered Systems

ALY, LTC and LT are registered trademarks of Linear Technology Corporation.
C-Load is a trademark of Linear Technology Corporation.

December 1996
DESCRIPTION

The LT®1498/LT1499 are dual/quad, rail-to-rail input and
output precision C-Load™ op amps with a 10MHz gain-
bandwidth product and a 5V/ps slew rate.

The LT1498/LT1499 are designed to maximize input
dynamic range by delivering precision performance over
the full supply voltage. Using a patented technique, both
input stages ofthe LT1498/LT1499 are trimmed, one atthe
negative supply and the other at the positive supply. The
resulting guaranteed common mode rejection is much
better than other rail-to-rail input op amps. When used as a
unity-gain buffer in front of single supply 12-bit A-to-D
converters,the LT1498/LT1499are guaranteed to add less
than 1LSB of error even in single 3V supply systems.

With 110dB of supply rejection, the LT1498/LT1499 main-
tain their performance over a supply range of 2.2V to 36V
and are specified for 3V, 5V and £15V supplies. The inputs
can be driven beyond the supplies without damage or
phase reversal of the output. These op amps remain stable
while driving capacitive loads up to 10,000pF.

The LT1498 is available with the standard dual op amp
configurationin 8-pin PDIPand SO packaging. The LT1499
features the standard quad op amp configuration and is
availableina14-pin plastic SO package. These devices can
be used as plug-in replacements for many standard op
amps to improve input/output range and precision.

TYPICAL APPLICATION

Single Supply 100kHz 4th Order Butterworth Filter

Frequency Response
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Information furnished by Linear Technology Corporation is believed to be accurate and reliable.
However, no responsibility is assumed for its use. Linear Technology Corporation makes no represen-
tation that the interconnection of its circuits as described herein will notinfringe on existing patent rights.



LT1498/LT1499

ABSOLUTE MAXIMUM RATINGS

Total Supply Voltage (V¥ tO V™) o, 36V Specified Temperature Range (Note 3) .... —40°C to 85°C
Input CUITeNt ..o, +10mA  Junction Temperature .........ccccceeveveeceeeevevevenee, 150°C
Output Short-Circuit Duration (Note 1)......... Continuous  Storage Temperature Range ................. -65°C to 150°C
Operating Temperature Range ............... -40°Ct0 85°C  Lead Temperature (Soldering, 10 S€C).......cocvue.... 300°C
PACKAGE/ORDER INFORMATION
ORDER PART TOP VIEW ORDER PART
TOP VIEW NUMBER ouTA [1] 14] ouTD NUMBER
s el ol LT1498CN8 - 21 >Jl<[” o LT1499CS
“INA E]g_l [7] ouTB LT1498CS8 +IN A E-A 12] +IND
+INA [3] E—INB v+ [4] 1] v-
I 5110 [SBPARTMARKING | 'orof b][@% e
BLEADPDIP  B-LEAD PLASTIC'SO 1498 out [ 5] ourc
Timax = 150°C, 84 = 130°C/ W (N8) S PACKAGE
Tomax = 150°C, 8;a = 190°C/ W (S8) 14-LEAD PLASTIC SO
Tumax = 150°C, 84 = 150°C/W

Consult factory for Military and Industrial grade parts.

ELECTRICAL CHARACTERISTICS 1, -25°C, vg = 5v,00, Vg = 2.5V, Vgur = 2.5V, unless otherwise noted.

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
Vos Input Offset Voltage Vom =V* 150 475 pv
Vem=V- 150 475 uv

AVos Input Offset Voltage Shift Vem=V-toVt 150 425 uv
Input Offset Voltage Match (Channel-to-Channel) | Vgm = V*, V™ (Note 4) 200 750 uv

I Input Bias Current Vem=V* 0 250 500 nA
Vem =V~ -500 -250 0 nA

Alg Input Bias Current Shift Vem=V-toVt 500 1000 nA
los Input Offset Current Vem=Vt 5 50 nA
Vem=V~ 5 50 nA

Alpg Input Offset Current Shift Vem=V-toV* 10 100 nA
Input Bias Current Match (Channel-to-Channel) | Vom = V* (Note 4) 0 -10 100 nA

Vem =V~ -100 -10 0 nA

en Input Noise Voltage Density f=1kHz 12 nV/VHz
in Input Noise Current Density f=1kHz 0.3 pANVHz
Cin Input Capacitance 12 pF
AvoL Large-Signal Voltage Gain Vo =75mV to 4.8V, R = 10k 600 3800 V/imV
CMRR Common Mode Rejection Ratio Vem=V~toV* 81 90 aB
CMRR Match (Channel-to-Channel) Vem = V™ to V* (Note 4) 75 91 aB

PSRR Power Supply Rejection Ratio Vg =22V 1012V, Vg = Vg =0.5V 88 105 aB
PSRR Match (Channel-to-Channel) (Note 4) Vg=2.2V1to 12V, Vem=Vo=0.5V 82 103 aB
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LT1498/LT11499

ELECTRICAL CHARACTERISTICS 1, - 25°c, vg =5V,0V, Vgyy = 2.5V, Vgur = 2.5V, unless otherwise noted.

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS

VoL Output Voltage Swing (Low) (Note 5) No Load 14 30 mV

ISINK =0.5mA 35 70 mV

Igink = 2.5mA 90 200 mV

VoH Output Voltage Swing (High) (Note 5) No Load 2.5 10 mV

Isource = 0.5mA 50 100 mV

Isource = 2.5mA 140 250 mV

Isc Short-Circuit Current +12.5 +24 mA

Is Supply Current per Amplifier 1.7 2.2 mA

GBW Gain-Bandwidth Product 10 MHz
0°C < Tp < 70°C, Vs = 5V, OV, Vg = 2.5V, Vgyr = 2.5V, unless otherwise noted.

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS

Vos Input Offset Voltage Vem=V* 175 650 uv

Vem=V~+0.1V 175 650 uv

Vos TC | Input Offset Voltage Drift (Note 2) 0.5 2.5 Wv/°G

Vom =Vt 1.5 4.0 pv/ec

AVog Input Offset Voltage Shift Vem=V~"+01Vto V* 170 600 pv

Input Offset Voltage Match (Channel-to-Channel) | Vo = V™~ + 0.1V, V* (Note 4) 200 900 uv

Ig Input Bias Current Vom =Vt 0 275 600 nA

Vem=V"+0.1V -600  -275 0 nA

Alg Input Bias Current Shift Vem=V"+01Vto V* 550 1200 nA

los Input Offset Current Vem=V* 10 85 nA

Vem=V~ +0.1V 10 85 nA

Algs Input Offset Current Shift Vem=V~ +0.1Vto V* 20 170 nA

Input Bias Current Match (Channel-to-Channel) | Vg = V* (Note 4) 0 15 170 nA

Vem=V~ +0.1V -170 -15 0 nA

AvoL Large-Signal Voltage Gain Vo =75mV 10 4.8V, R = 10k 500 2500 V/imV

CMRR | Common Mode Rejection Ratio Vem=V~"+01Vto V* 78 89 dB

CMRR Match (Channel-to-Channel) Vom =V~ + 0.1V to V* (Note 4) 74 90 aB

PSRR Power Supply Rejection Ratio Vg =2.3V1to 12V, Vgp = Vo = 0.5V 86 102 aB

PSRR Match (Channel-to-Channel) (Note 4) Vg =2.3V1to 12V, Vgp = Vo = 0.5V 80 102 aB

VoL Output Voltage Swing (Low) (Note 5) No Load 17 35 mV

ISINK =0.5mA 40 80 mV

Isink = 2.5mA 110 220 mV

Von Output Voltage Swing (High) (Note 5) No Load 35 15 mV

Isource = 0.5mA 55 120 mV

Isource = 2.5mA 160 300 mV

Isc Short-Circuit Current +12 +23 mA

Is Supply Current per Amplifier 1.9 2.6 mA
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LT1498/LT1499

ELECTRICAL CHARACTERISTICS

-40°C < Tp < 85°C, Vg =5V, OV, V¢ = 2.5V, Vout = 2.5V, unless otherwise noted. (Note 3)

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
Vos Input Offset Voltage Vom =V* 250 750 pv
Vem=V~+0.1V 250 750 uv

Vos TC | Input Offset Voltage Drift (Note 2) 05 2.5 Wv/°C
Vem =V* 1.5 4.0 uv/°G

AVpg Input Offset Voltage Shift Vem=V~+01Vto V* 250 650 pv
Input Offset Voltage Match (Channel-to-Channel) | Vgm = V™ + 0.1V, V* (Note 4) 300 1500 uv

I Input Bias Current Vem=V* 0 350 750 nA
Vem=V~+0.1V -750  -350 0 nA

Alg Input Bias Current Shift Vem=V~+0.1Vto V* 700 1500 nA
los Input Offset Current Vem =V* 15 90 nA
Vem=V~ +0.1V 15 90 nA

Alpg Input Offset Current Shift Vem=V~ +01Vto V* 30 180 nA
Input Bias Current Match (Channel-to-Channel) | Von = V* (Note 4) 0 30 180 nA

Vem=V~ +0.1V -180 -30 0 nA

AvoL Large-Signal Voltage Gain Vo =75mV to 4.8V, R = 10k 400 2500 V/imV
CMRR Common Mode Rejection Ratio Vem=V~+0.1Vto Vt 7”7 86 aB
CMRR Match (Channel-to-Channel) Vem=V~+0.1Vto V* (Note 4) 72 86 aB

PSRR Power Supply Rejection Ratio Vg =25V 1012V, Vg = Vg = 0.5V 86 100 aB
PSRR Match (Channel-to-Channel) (Note 4) Vg=2.5V1to 12V, Vem=Vo=0.5V 80 100 aB

VoL Output Voltage Swing (Low) (Note 5) No Load 18 40 mV
Isink = 0.5mA 45 80 mV

Isink = 2.5mA 110 220 mV

Vou Output Voltage Swing (High) (Note 5) No Load 3.5 15 mV
ISOURCE =0.5mA 60 120 mV

Isource = 2.5mA 170 300 mV

Isg Short-Circuit Current *7.5 *15 mA
Is Supply Current per Amplifier 2.0 2.7 mA
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LT1498/LT11499

ELECTRICAL CHARACTERISTICS

Ta=25°C, Vg =3V, OV, V¢ = 1.5V, Vgyt = 1.5V, unless otherwise noted.

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
Vos Input Offset Voltage Vem=V* 150 475 uv
Vem=V~ 150 475 uv

AVos Input Offset Voltage Shift Vem=V*to V™ 150 425 uv
Input Offset Voltage Match (Channel-to-Channel) | Vgym = V-, V* (Note 4) 200 750 uv

I Input Bias Current Vem =V* 0 250 500 nA
Vem=V~ -500  -250 0 nA

Alg Input Bias Current Shift Vem=V~to V* 500 1000 nA
los Input Offset Current Vem =V 5 50 nA
Vem=V~ 5 50 nA

Alps Input Offset Current Shift Vem=V-toV* 10 100 nA
Input Bias Current Match (Channel-to-Channel) | Vgm = V* (Note 4) 0 10 100 nA

Vem=V~ -100 10 0 nA

AvoL Large-Signal Voltage Gain Vo =75mV to 2.8V, R = 10k 500 2000 VIV
CMRR | Common Mode Rejection Ratio Vem=V-toV* 76 86 dB
CMRR Match (Channel-to-Channel) Vem =V~ to V* (Note 4) 70 86 aB

VoL Output Voltage Swing (Low) (Note 5) No Load 15 30 mV
ISINK =0.5mA 35 70 mV

Isink = 2.5mA 90 200 mV

Vou Output Voltage Swing (High) (Note 5) No Load 2.5 10 mV
Isource = 0.5mA 50 100 mV

Isource = 2.5mA 140 250 mV

Isc Short-Circuit Current +12 +19 mA
Is Supply Current per Amplifier 1.7 2.2 mA
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LT1498/LT1499

ELECTRICAL CHARACTERISTICS

0°C < Tp < 70°C, Vs = 3V, OV, Vi = 1.5V, Vgur = 1.5V, unless otherwise noted.

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
Vos Input Offset Voltage Vom =V* 175 650 pv
Vem=V"+0.1V 175 650 uv

Vos TC | Input Offset Voltage Drift (Note 2) 05 2.5 uv/°C
Veom =V* 1.5 4.0 uv/°C

AVog Input Offset Voltage Shift Vem=V~+0.1Vio V* 170 600 uv
Input Offset Voltage Match (Channel-to-Channel) | Vgy =V~ + 0.1V, V* (Note 4) 200 900 uv

I Input Bias Current Vem =V* 0 275 600 nA
Vem=V"+0.1V -600  -275 0 nA

Alg Input Bias Current Shift Vem=V~+0.1Vio V* 550 1200 nA
los Input Offset Current Vem =V* 10 85 nA
Vem=V~ +0.1V 10 85 nA

Alpg Input Offset Current Shift Vem=V~ +0.1Vto V* 20 170 nA
Input Bias Current Match (Channel-to-Channel) | Vgn = V* (Note 4) 0 15 170 nA
Vem=V~+0.1V -170 -15 0 nA

AvoL Large-Signal Voltage Gain Vo =75mV to 2.8V, R = 10k 400 2000 V/imV
CMRR Common Mode Rejection Ratio Vem=V=+0.1Vto V* 73 85 aB
CMRR Match (Channel-to-Channel) Vem=V~+0.1V to V* (Note 4) 69 86 aB

VoL Output Voltage Swing (Low) (Note 5) No Load 17 35 mV
ISINK =0.5mA 40 80 mV

Isink = 2.5mA 110 220 mV

Vou Output Voltage Swing (High) (Note 5) No Load 3.5 15 mV
ISOURCE =0.5mA 55 120 mV

Isource = 2.5mA 160 300 mV

Isg Short-Circuit Current 10 +20 mA
Is Supply Current per Amplifier 1.9 2.6 mA
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LT1498/LT11499

ELECTRICAL CHARACTERISTICS

-40°C < Ty < 85°C, Vg =3V, OV, Vg = 1.5V, Vgyt = 1.5V, unless otherwise noted. (Note 3)

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
Vos Input Offset Voltage Vem=V* . 250 750 pv
Vem=V"+0.1V . 250 750 pv

Vos TC | Input Offset Voltage Drift (Note 2) . 0.5 2.5 uv/°C
Vom =V* o 1.5 4.0 uv/°C

AVog Input Offset Voltage Shift Vem=V~+01Vto V* o 250 650 uv
Input Offset Voltage Match (Channel-to-Channel) | Vg = V™ + 0.1V, V* (Note 4) o 300 1500 uv

I Input Bias Current Vem=V* o 0 350 750 nA
Vem=V"+0.1V o -750 -350 0 nA

Alg Input Bias Current Shift Vem=V~+01Vto V* o 700 1500 nA
los Input Offset Current Vom =V o 15 90 nA
Vem=V~+0.1V . 15 90 nA

Alpg Input Offset Current Shift Vem=V~ +0.1Vto V* . 30 180 nA
Input Bias Current Match (Channel-to-Channel) | Vgn = V* (Note 4) . 0 30 180 nA

Vem=V~ +0.1V . -180 -30 0 nA

AvoL Large-Signal Voltage Gain Vo =75mV to 2.8V, R =10k o 300 2000 V/mV
CMRR | Common Mode Rejection Ratio Vom=V~+0.1Vto V* . 73 81 dB
CMRR Match (Channel-to-Channel) Vem =V~ +0.1V to V* (Note 4) . 69 83 aB

VoL Output Voltage Swing (Low) (Note 5) No Load o 18 40 mV
ISINK =0.5mA ° 45 80 mV

Isink = 2.5mA . 110 220 mV

Vou Output Voltage Swing (High) (Note 5) No Load o 3.5 15 mV
Isource = 0.5mA . 60 120 mV

Isource = 2.5mA o 170 300 mV

Isc Short-Circuit Current . 7.5 +15 mA
Is Supply Current per Amplifier o 2.0 2.7 mA
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LT1498/LT1499

ELECTRICAL CHARACTERISTICS

Tp =25°C, Vg =+15V, Vg = OV, Vgyr = 0V, unless otherwise noted.

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS

Vos Input Offset Voltage Vom =V* 200 800 uv

Vem=V~ 200 800 pv

AVpg Input Offset Voltage Shift Vem=V-toV* 150 650 pv

Input Offset Voltage Match (Channel-to-Channel) | Vg = V*, V™ (Note 4) 250 1400 uv

Ig Input Bias Current Vom =V* 0 250 950 nA

Vem=V" -550  -250 0 nA

Alg Input Bias Current Shift Vem=V-toV* 500 1100 nA

los Input Offset Current Vom = V* 6 60 nA

Vem =V~ 6 60 nA

Algg Input Offset Current Shift Vem=V-toV* 12 120 nA

Input Bias Current Match (Channel-to-Channel) | Vo = V* (Note 4) 0 12 120 nA

Vem =V~ -120 -12 0 nA

AvoL Large-Signal Voltage Gain Vg =-14.5Vt0 14.5V, R = 10k 1000 5200 V/mV

Vo =-10Vto 10V, R, = 2k 500 2300 V/mV

Channel Separation Vo=-10V1to 10V, R = 2k 116 130 aB

SR Slew Rate Ay=-1, R =0pen, Vg =£10V 5 V/ps
Measure at Vg = £5V

CMRR Common Mode Rejection Ratio Vem=V-toVt 93 106 aB

CMRR Match (Channel-to-Channel) Vem = V™ to V* (Note 4) 87 103 aB

PSRR Power Supply Rejection Ratio Vg =5V 1o +15V 89 110 aB

PSRR Match (Channel-to-Channel) Vg = 5V to £15V (Note 4) 83 105 aB

VoL Output Voltage Swing (Low) (Note 5) No Load 18 30 mV

Igink = 0.5mA 40 80 mvV

Isink = 10mA 230 500 mV

VoH Output Voltage Swing (High) (Note 5) No Load 2.5 10 mV

Isource = 0.5mA 55 120 mV

Isource = 10mA 420 800 mV

Isg Short-Circuit Current *15 +30 mA

Is Supply Current per Amplifier 1.8 2.5 mA
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LT1498/LT11499

ELECTRICAL CHARACTERISTICS

0°C < Ty < 70°C, Vg = +15V, Vg = OV, Vgyr = 0V, unless otherwise noted.

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
Vos Input Offset Voltage Vem=V* o 200 900 uv
Vem=V~+0.1V . 200 900 pv

Vos TC | Input Offset Voltage Drift (Note 2) o 1.0 3.5 Wv/°G
Vom = V* o 2.0 5.0 Wv/°G

AVog Input Offset Voltage Shift Vem=V~+0.1Vto V* . 200 750 uv
Input Offset Voltage Match (Channel-to-Channel) | Vgm = V™ + 0.1V, V* (Note 4) o 350 1500 uv

I Input Bias Current Vem=V* o 0 300 675 nA
Vem=V~+0.1V . -675  -300 0 nA

Alg Input Bias Current Shift Vem=V"+01Vto V* . 600 1350 nA
los Input Offset Current Vem=V* . 15 90 nA
Vem=V~ +0.1V . 15 90 nA

Algs Input Offset Current Shift Vem=V~ +01Vto V* . 30 180 nA
Input Bias Current Match (Channel-to-Channel) | Vg = V* (Note 4) o 0 20 180 nA

Vem=V~ +0.1V . -180 -20 0 nA

AvoL Large-Signal Voltage Gain Vo =-14.5V to 14.5V, R = 10k o 900 5000 V/mV
Vo =-10Vto 10V, R = 2k . 400 2000 V/mV

Channel Separation Vg =-10Vto 10V, R_ = 2k . 112 125 dB

CMRR | Common Mode Rejection Ratio Vo=V~ +0.1Vto V* . 92 103 dB
CMRR Match (Channel-to-Channel) Vom =V~+ 0.1V to V* (Note 4) . 86 103 aB

PSRR Power Supply Rejection Ratio Vg =+5V 10 15V . 88 103 aB
PSRR Match (Channel-to-Channel) Vg =5V to +15V (Note 4) o 82 103 aB

VoL Output Voltage Swing (Low) (Note 5) No Load o 18 40 mV
Igink = 0.5mA . 45 90 mV

Isink = 10mA . 270 500 mV

Von Output Voltage Swing (High) (Note 5) No Load o 35 15 mV
Isource = 0.5mA . 60 120 mV

Isource = 10mA . 480 1000 mV

Isg Short-Circuit Current . 12 +28 mA
Is Supply Current per Amplifier o 1.9 2.8 mA

LY N 9



LT1498/LT1499

ELECTRICAL CHARACTERISTICS

-40°C < Ty < 85°C, Vg = +15V, Vg = OV, Vgyr = OV, unless otherwise noted. (Note 3)

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
Vos Input Offset Voltage Vem =V* 300 950 uv
Vem=V"+0.1V 300 950 pv

Vos TC | Input Offset Voltage Drift (Note 2) 1.0 3.5 uv/°C
Vem=V+ 2.0 5.0 pv/°C

AVog Input Offset Voltage Shift Vem=V~+0.1Vto V* 250 850 uv
Input Offset Voltage Match (Channel-to-Channel) | Voy = V™ + 0.1V, V* (Note 4) 350 1800 uv

I Input Bias Current Vem=V* 0 350 800 nA
Vem=V"+0.1V -800  -350 0 nA

Alg Input Bias Current Shift Vem=V~+0.1Vto V* 700 1600 nA
los Input Offset Current Vem =V 15 100 nA
Vem=V~ +0.1V 15 100 nA

Algs Input Offset Current Shift Vem=V~+01Vto V* 30 200 nA
Input Bias Current Match (Channel-to-Channel) | Vg = V* (Note 4) 0 20 200 nA
Vem=V~+0.1V -200 -20 0 nA

AvoL Large-Signal Voltage Gain Vo =-14.5V t0 14.5V, R_ = 10k 800 5000 V/mV
Vo=-10Vto 10V, R, = 2k 350 2000 V/mV

Channel Separation Vo=-10Vto 10V, R = 2k 110 120 aB

CMRR | Common Mode Rejection Ratio Vem=V~+0.1Vto V* 90 101 dB
CMRR Match (Channel-to-Channel) Vem =V~+0.1Vto V* (Note 4) 87 100 aB

PSRR Power Supply Rejection Ratio Vg =15V t0 15V 88 100 aB
PSRR Match (Channel-to-Channel) Vg =+5V to £15V (Note 4) 82 100 aB

VoL Output Voltage Swing (Low) (Note 5) No Load 25 50 mV
Igink = 0.5mA 50 100 mV

Isink = 10mA 275 520 mV

Vou Output Voltage Swing (High) (Note 5) No Load 35 15 mV
Isource = 0.5mA 65 120 mV

Isource = 10mA 500 1000 mV

Isg Short-Circuit Current 10 *18 mA
Is Supply Current per Amplifier 2.0 3.0 mA

The e denotes specifications that apply over the full operating temperature

range.

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

indefinitely.

Note 2: This parameter is not 100% tested.

Note 3: The LT1498/LT1499 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.

Note 4: Matching parameters are the difference between amplifiers A and

D and between B and C on the LT1499; between the two amplifiers on the

LT1498.

Note 5: Output voltage swings are measured between the output and
power supply rails.
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LT1498/LT11499

PHCKHGG DGSCBIPTIO" Dimensions in inches (millimeters) unless otherwise noted.

N8 Package
8-Lead PDIP (Narrow 0.300)
(LTC DWG # 05-08-1510)

0.400*
(10.160)
MAX
s] [7] [6] [s]
0.255 + 0.015* >
(6.477 +0.381)
0] 2] [s] 14
0.300-0325 | 0.045 — 0.065 0.130 £ 0.005
(7.620 - 8.255) L (1.143-1.651) ‘ ‘ (3.302 +0.127)
0065 | |
(1.651) —_—
0.009-0015 | TYP —
(0.229 - 0.381) 0.005 | 0125
W —> (3.175)  0.015
0.325 0025 MIN —— MIN  (0380)
Lﬁ : -0.015 *J MIN
5,955 +0.635
£9%_0,381 0.100 +0.010 ol 0018+0.003
(2.540 + 0.254) (0.457 £0.076)  necess

*THESE DIMENSIONS DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.
MOLD FLASH OR PROTRUSIONS SHALL NOT EXCEED 0.010 INCH (0.254mm)

S8 Package
8-Lead Plastic Small Outline (Narrow 0.150)
(LTC DWG # 05-08-1610)

0.189-0.197*
(4.801—5.004)
8 7 6

sl

0.150 - 0.157**
(3.810-3.988)

0.228 - 0.244
(5.791-6.197)

-y

e[
=[]

0.010 - 0.020
(0.254 - 0.508)

T\

0.008 - 0.010
(0.203 - 0.254)

x 45° %‘ -—

0°-8° TYP

T’j ‘90.01 6 - 0.050
0.406 — 1.270

)
- f

0.053 - 0.069
(1346 -1.752)

0.004-0.010

(0.101-0.254)

vy BT

—

0.014-0.019

—

[
9‘ ‘F 0.050 T
(0.355 — 0.483) (1.270)

TYP

508 0996

*DIMENSION DOES NOT INCLUDE MOLD FLASH. MOLD FLASH
SHALL NOT EXCEED 0.006" (0.152mm) PER SIDE
**DIMENSION DOES NOT INCLUDE INTERLEAD FLASH. INTERLEAD
FLASH SHALL NOT EXCEED 0.010" (0.254mm) PER SIDE
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LT1498/LT1499

PHCKHGG DGSCBIPTIO" Dimensions in inches (millimeters) unless otherwise noted.

S Package

14-Lead Plastic Small Outline (Narrow 0.150)
(LTC DWG # 05-08-1610)

0.337 - 0.344*

(8.560 - 8.738)
13 12 1 10 9 8

i d 3 A

0.228 - 0.244
(5.791-6.197)

0.150 - 0.157**
(3.810-3.988)

L

TE U

o[
~ [T

0.004 -0.010

(0.101 - 0.254)

0010-0020 e 1 0.053 - 0.069
(0.254 - 0.508) (1.346-1.752)
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*DIMENSION DOES NOT INCLUDE MOLD FLASH. MOLD FLASH

SHALL NOT EXCEED 0.006" (0.152mm) PER SIDE
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FLASH SHALL NOT EXCEED 0.010" (0.254mm) PER SIDE

{2 i e e s e s R
T L i

(1.270)
TYP

514 0695

RELATED PARTS

PART NUMBER | DESCRIPTON COMMENTS

LTC®1152 Rail-to-Rail Input and Output, Zero-Drift Op Amp High DC Accuracy, 10uV Vos(max), 100nV/°C Drift, 1MHz GBW,
1V/us Slew Rate, Max Supply Current 2.2mA

LT1211/LT1212 | Dual/Quad 14MHz, 7V/ps, Single Supply Precision Op Amps Input Common Mode Includes Ground, 2751V Vog(vax).
6uV/°C Max Drift, Max Supply Current 1.8mA per Op Amp

LT1213/LT1214 | Dual/Quad 28MHz, 12V/us, Single Supply Precision Op Amps Input Common Mode Includes Ground, 2751V Vog(vax).
6uV/°C Max Drift, Max Supply Current 3.5mA per Op Amp

LT1215/LT1216 | Dual/Quad 23MHz, 50V/us, Single Supply Precision Op Amps Input Common Mode Includes Ground, 4501V Vog(vax),
Max Supply Current 6.6mA per Op Amp

LT1366/LT1367 | Dual/Quad Precision, Rail-to-Rail Input and Output Op Amps 4750V Vos(max), 400kHz GBW, 0.13V/s Slew Rate,
Max Supply Current 520pA per Op Amp

LT1490/LT1491 | Dual/Quad Micropower, Rail-to-Rail Input and Output Op Amps | Max Supply Current 50pA per Op Amp, 200kHz GBW, 0.07V/us

Slew Rate, Operates with Inputs 44V Above V* Independent
of V*

1 Linear Technology Corporation

1630 McCarthy Blvd., Milpitas, CA 95035-7417- (408)432-1900
FAX: (408) 434-0507- TELEX: 499-3977 - www.linear-tech.com
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