FEATURES

400MHz Gain Bandwidth Product

2500V/ps Slew Rate

-85dBc Distortion at 5MHz

9mA Supply Current Per Amplifier

6nV/y/Hz Input Noise Voltage

Unity-Gain Stable

1.5mV Maximum Input Offset Voltage

8puA Maximum Input Bias Current

800nA Maximum Input Offset Current

40mA Minimum Output Current, Voyt = £3V
+3.5V Minimum Input CMR, Vg = +5V
Specified at £5V, Single 5V Supplies
Operating Temperature Range: —40°C to 85°C
Low Profile (1Tmm) TSOT-23 (ThinSOT™) Package

APPLICATIONS

Wideband Amplifiers
Buffers

Active Filters

Video and RF Amplification
Communication Receivers
Cable Drivers

Data Acquisition Systems

| t /\D LT11818/LT1819

TECHNOLOGY

400MHz, 2500V /us, 9mA
Single/Dudl Operdutiondl
Amplifiers

DESCRIPTION

The LT®1818/LT1819are single/dual wide bandwidth, high
slew rate, low noise and distortion operational amplifiers
with excellent DC performance. The LT1818/LT1819 have
been designed for wider bandwidth and slew rate, much
lower input offset voltage and lower noise and distortion
than devices with comparable supply current. The circuit
topology is a voltage feedback amplifier with the excellent
slewing characteristics of a current feedback amplifier.

The output drives a 1002 load to +3.8V with +5V sup-
plies. On a single 5V supply, the output swings from 1V
to 4V with a 100Q load connected to 2.5V. The amplifier
is unity-gain stable with a 20pF capacitive load without the
need for a series resistor. Harmonic distortion is —85dBc
up to 5MHz for a 2Vp-p output at a gain of 2.

The LT1818/LT1819 are manufactured on Linear Tech-
nology’s advanced low voltage complementary bipolar
process. The LT1818 (single op amp) is available in
TSOT-23 and SO-8 packages; the LT1819 (dual op amp)
is available in MSOP-8 and SO-8 packages.

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

TYPICAL APPLICATION

Single Supply Unity-Gain ADC Driver for Oversampling Applications

5V

5V

2.5VDC
+1VAC
LT1818

LTC1744
14 BITS
50Msps
(SET FOR 2Vp.p
FULL SCALE)

FFT of Single Supply ADC Driver

fin = 5.102539MHz
fg = 50Msps

Vin = 300mVp.p
SFDR =78dB
8192 POINT FFT
NO WINDOWING
OR AVERAGING
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LT1818/LT1819

ABSOLUTE MAXIMUM RATINGS (note 1)

Total Supply Voltage (V¥ t0 V™) ovcveveeccccccce 12.6V  Specified Temperature Range (Note 9) ....—40°C to 85°C
Differential Input Voltage (Transient Only, Note 2).....+6V ~ Maximum Junction Temperature.............cccoeoun... 150°C
Output Short-Circuit Duration (Note 3) ............ Indefinite  Storage Temperature Range................... -65°C to 150°C
Operating Temperature Range (Note 8)....—40°C to 85°C  Lead Temperature (Soldering, 10 Sec) .................. 300°C
PIN CONFIGURATION
TOP VIEW TOP VIEW
ouT1 1 [ 15 V+
=
AN 3 Y4 -
S5 PACKAGE MS8 PACKAGE

5-LEAD PLASTIC TSOT-23
Tymax = 150°C, 8,4 = 250°C/W (NOTE 10)

8-LEAD PLASTIC MSOP
Tymax = 150°C, 6,4 = 250°C/W (NOTE 10)

TOP VIEW

NC [1] [ 8] NC
-IN [2]

= (7] v
N B >—|—E| ouT
v [4] 5] NC

S8 PACKAGE
8-LEAD PLASTIC SO

Tymax = 150°C, 6,4 = 150°C/W (NOTE 10)

TOP VIEW

OUTA [1] 8] v+

-INA [2] ) 7] ouTB
+INA 3] |Ee -INB
v [4] 5] +INB

S8 PACKAGE
8-LEAD PLASTIC SO

Tymax = 150°C, 6,4 = 150°C/W (NOTE 10)

ORDER INFORMATION

LEAD FREE FINISH TAPE AND REEL PART MARKING* PACKAGE DESCRIPTION SPECIFIED TEMPERATURE RANGE
LT1818CS5#PBF LT1818CS5#TRPBF LTF7 5-Lead Plastic TSOT-23 0°C to 70°C

LT18181S5#PBF LT1818IS5#TRPBF LTF7 5-Lead Plastic TSOT-23 -40°C to 85°C

LT1818CS8#PBF LT1818CS8#TRPBF 1818 8-Lead Plastic SO 0°Cto 70°C

LT18181S8#PBF LT1818IS8#TRPBF 1818l 8-Lead Plastic SO -40°C to 85°C

LT1819CMS8#PBF LT1819CMS8#TRPBF LTE7 8-Lead Plastic MSOP 0°Cto 70°C

LT1819IMS8#PBF LT1819IMS8#TRPBF LTES 8-Lead Plastic MSOP -40°C to 85°C

LT1819CS8#PBF LT1819CS8#TRPBF 1819 8-Lead Plastic SO 0°C to 70°C

LT18191S8#PBF LT18191S8#TRPBF 18191 8-Lead Plastic SO -40°C to 85°C

Consult LTC Marketing for parts specified with wider operating temperature ranges. *The temperature grade is identified by a label on the shipping container.

Consult LTC Marketing for information on non-standard lead based finish parts.

For more information on lead free part marking, go to: http://www.linear.com/leadfree/
For more information on tape and reel specifications, go to: http://www.linear.com/tapeandreel/
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LT1818/LT1819

GLGCTRKHL CHHBHCTGRISTICS The e denotes the specifications which apply over the full operating

temperature range, otherwise specifications are at Ty = 25°C. (Note 9) Vg = 5V, V¢ = 0V, unless otherwise noted.

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
Vos Input Offset Voltage (Note 4) 0.2 1.5 mV
Ta=0°Cto70°C o 2.0 mV

Ta=—40°C to 85°C ° 3.0 mV

AVgg/AT | Input Offset Voltage Drift Ta=0°C to 70°C (Note 7) ° 10 15 uv/ec
Ta =—40°C to 85°C (Note 7) ) 10 30 uv/°c

los Input Offset Current 60 800 nA
Ta=0°C to 70°C o 1000 nA

Ta =-40°C to 85°C ° 1200 nA

I Input Bias Current -2 +8 pA
Ta=0°Cto 70°C ° +10 HA

Ta =—-40°C to 85°C o +12 HA

en Input Noise Voltage Density f=10kHz 6 nV/AHz
in Input Noise Current Density f=10kHz 1.2 pAHz
Rin Input Resistance Vem =V~ +1.5Vto V*-1.5V 1.5 5 MQ
Differential 750 kQ

Cin Input Capacitance 1.5 pF
Vem Input Voltage Range Guaranteed by CMRR +3.5 4.2 V
(Positive/Negative) Ta =-40°C to 85°C ®| 35 v

CMRR Common Mode Rejection Ratio Ve = £3.5V 75 85 dB
Ta=0°Cto 70°C ) 73 dB

Ta =—40°C to 85°C ° 72 dB

Minimum Supply Voltage Guaranteed by PSRR +1.25 +2 v

Ta =-40°C to 85°C o £2 v

PSRR Power Supply Rejection Ratio Vg =2V t0 £5.5V 78 97 dB
Ta=0°Cto70°C o 76 aB

Ta=—40°C to 85°C ) 75 dB

AvoL Large-Signal Voltage Gain Vour = 3V, R = 500Q 1.5 2.5 V/mV
Ta=0°Cto 70°C ° 1.0 V/mV

Ta =-40°C to 85°C o 0.6 V/mV

Vout = £3V, R = 100Q 1.0 6 V/mV

Ta=0°Cto70°C ° 0.7 V/mV

Ta =—40°C to 85°C ° 0.6 V/mV

Channel Separation Vout =3V, LT1819 82 100 dB

Ta=0°Cto 70°C ) 81 dB

Ta =-40°C to 85°C o 80 aB

Vout Output Swing (Positive/Negative) Ry = 500€2, 30mV Qverdrive +3.8 41 V
Ta=0°Cto 70°C e =37 v

Ta =—40°C to 85°C e 36 \Y

RL = 100<, 30mV Overdrive +3.50 +3.8 v

Ta=0°Cto 70°C ® | 325 v

Ta=—40°C to 85°C ® | 315 V

lout Output Current Vout = 3V, 30mV Overdrive +40 +70 mA
Ta=0°Cto 70°C ) +35 mA

Tp =-40°C to 85°C o +30 mA

Isc Output Short-Circuit Current Vout = 0V, 1V Overdrive (Note 3) +100 +200 mA
Ta=0°Cto70°C o +90 mA

Ta =—40°C to 85°C ) +/0 mA

SR Slew Rate Ay=1 2500 Vs
Ay =-1 (Note 5) 900 1800 Vs

TA=0°Cto 70°C o 750 V/ys

TA =-40°C to 85°C ° 600 Vs

FPBW Full-Power Bandwidth 6Vp.p (Note 6) 95 MHz
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LT1818/LT1819

GLGCT“'C“L CHHRHCTGBISTICS The e denotes the specifications which apply over the full operating

temperature range, otherwise specifications are at Ty = 25°C. (Note 9) Vg = 5V, V¢ = 0V, unless otherwise noted.

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
GBW Gain-Bandwidth Product f=4MHz, R_ = 500Q 270 400 MHz
Ta=0°Cto 70°C 260 MHz

Ta =—40°C to 85°C 250 MHz

tr, f Rise Time, Fall Time Ay =1,10% to 90%, 0.1V Step 0.6 ns
tpp Propagation Delay Ay =1, 50% to 50%, 0.1V Step 1.0 ns
0S Overshoot Ay=1,0.1V R =100Q 20 %
ts Settling Time Ay=-1,0.1%, 5V 10 ns
HD Harmonic Distortion HD2, Ay = 2, f = 5MHz, Vgut = 2Vp-p, RL = 500Q -85 dBc
HD3, Ay = 2, f = 5MHz, Vgyt = 2Vp-p, R = 500Q -89 dBc

dG Differential Gain Ay =2, R =150Q 0.07 %
dpP Differential Phase Ay =2, R =150Q 0.02 DEG
Is Supply Current Per Amplifier 9 10 mA
Ta=0°Cto 70°C 13 mA

Ta =—40°C to 85°C 14 mA

The e denotes the specifications which apply over the full operating temperature range, otherwise specifications are at T = 25°C.
(Note 9) Vg =5V, OV; Vg = 2.5V, R to 2.5V unless otherwise noted.

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
Vos Input Offset Voltage (Note 4) 0.4 2.0 mV
Ta=0°Cto 70°C 2.5 mV
Ta =—40°C to 85°C 35 mV

AVgg/AT | Input Offset Voltage Drift (Note 7)
Ta=0°Cto 70°C 10 15 uv/°c
Ta=-40°C o 85°C 10 30 uv/°c
los Input Offset Current 60 800 nA
Ta=0°Cto 70°C 1000 nA
Ta =—40°C to 85°C 1200 nA
I Input Bias Current -2.4 +8 HA
Ta=0°Cto 70°C +10 HA
Ta=-40°C to 85°C +12 pA
€n Input Noise Voltage Density f=10kHz 6 nVAHz
in Input Noise Current Density f=10kHz 1.4 pAHz
Rin Input Resistance Vem=V +1.5Vto Vi -1.5V 1.5 5 MQ
Differential 750 kQ
Cin Input Capacitance 1.5 pF
Veu Input Voltage Range (Positive) Guaranteed by CMRR 35 4.2 V
Ta =-40°C to 85°C 35 v
Input Voltage Range (Negative) Guaranteed by CMRR 0.8 1.5 V
Ta =-40°C to 85°C 15 V
CMRR Common Mode Rejection Ratio Vem =1.5V103.5V 73 82 aB
Ta=0°C to 70°C 71 aB
Ta =-40°C to 85°C 70 dB
Minimum Supply Voltage Guaranteed by PSRR +1.25 +2 Vv
Ta =—40°C to 85°C £2 v
PSRR Power Supply Rejection Ratio Vg=4Vto 11V 78 97 dB
Ta=0°Cto 70°C 76 dB
Ta=-40°C 1o 85°C 75 aB
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LT1818/LT1819

GLGCTRKHL CHﬂﬂﬂCTGﬁISTICS The e denotes the specifications which apply over the full operating

temperature range, otherwise specifications are at Ty = 25°C. (Note 9) Vg = 5V, 0V; Vg = 2.5V, Ry to 2.5V unless otherwise noted.

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
AvoL Large-Signal Voltage Gain Vout = 1.5V 10 3.5V, R = 500Q 1.0 2 V/mV
Ta=0°Cto 70°C ] 0.7 V/mV

Ta =-40°C to 85°C ] 0.6 V/mV

Vour = 1.5V 10 3.5V R = 100Q 0.7 4 V/mV

Ta=0°Cto 70°C ° 0.5 V/mV

Ta=-40°C to 85°C ] 0.4 V/mV

Channel Separation Voyur = 1.5V t0 3.5V, LT1819 81 100 dB

Ta=0°Cto 70°C ° 80 aB

Ta =—40°C to 85°C ° 79 aB

Vour Output Swing (Positive) Rp =500, 30mV Overdrive 3.9 4.2 v
Ta=0°Cto 70°C o 3.8 V

Ta=-40°C to 85°C ° 3.7 v

Rp =100€2, 30mV Overdrive 3.7 4 V

Ta=0°Cto 70°C ° 3.6 v

Ta=-40°C to 85°C o 35 v

Output Swing (Negative) R =500€2, 30mV Overdrive 0.8 1.1 V

Ta=0°Cto 70°C ° 1.2 v

Ta=-40°C to 85°C ° 1.3 v

R =100€, 30mV Overdrive 1 1.3 v

Ta=0°Cto 70°C ° 1.4 v

Ta=-40°C to 85°C ° 15 v

lout Output Current Vout = 1.5V or 3.5V, 30mV Overdrive +30 +50 mA
Ta=0°Cto 70°C o +25 mA

Ta =-40°C to 85°C ° +20 mA

Isc Output Short-Circuit Current Vout = 2.5V, 1V Overdrive (Note 3) +80 +140 mA
Ta=0°Cto 70°C +70 mA

Ta=-40°C to 85°C +50 mA

SR Slew Rate Ay=1 1000 Vs
Ay =-1 (Note 5) 450 800 V/ps

Ta=0°Cto 70°C ] 375 V/ps

Ta =—40°C to 85°C ] 300 Vs

FPBW Full-Power Bandwidth 2Vp.p (Note 6) 125 MHz
GBW Gain-Bandwidth Product f=4MHz, R = 500Q 240 360 MHz
Ta=0°Cto 70°C ) 230 MHz

Ta=-40°C to 85°C o 220 MHz

t, tf Rise Time, Fall Time Ay =1, 10% to 90%, 0.1V Step 0.7 ns
tpp Propagation Delay Ay =1,50% to 50%, 0.1V Step 1.1 ns
0S Overshoot Ay=1,0.1V R =100Q 20 %
HD Harmonic Distortion HD2, Ay = 2, f = 5SMHz, Vour = 2Vp.p, R = 500Q -72 dBc
HD3, Ay = 2, f = 5MHz, Vgyt = 2Vp-p, R = 500Q -74 dBc

dG Differential Gain Ay =2, R =150Q 0.07 %
dpP Differential Phase Ay =2, R =150Q 0.07 DEG
Is Supply Current Per Amplifier 8.5 10 mA
Ta=0°Cto 70°C ° 13 mA

Ta=-40°C 1o 85°C ° 14 mA

Note 1: Stresses beyond those listed under Absolute Maximum Ratings
may cause permanent damage to the device. Exposure to any Absolute
Maximum Rating condition for extended periods may affect device

reliability and lifetime.

Note 2: Differential inputs of £6V are appropriate for transient operation
only, such as during slewing. Large sustained differential inputs can cause
excessive power dissipation and may damage the part.

drift.

Note 3: A heat sink may be required to keep the junction temperature
below absolute maximum when the output is shorted indefinitely.

Note 4: Input offset voltage is pulse tested and is exclusive of warm-up
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LT1818/LT1819

ELECTRICAL CHARACTERISTICS

Note 5: With £5V supplies, slew rate is tested in a closed-loop gain of -1
by measuring the rise time of the output from —2V to 2V with an output
step from -3V to 3V. With single 5V supplies, slew rate is tested in a
closed-loop gain of —1 by measuring the rise time of the output from 1.5V
to 3.5V with an output step from 1V to 4V, Falling edge slew rate is not
production tested, but is designed, characterized and expected to be within
10% of the rising edge slew rate.

Note 6: Full-power bandwidth is calculated from the slew rate:
FPBW = SR/2mtVp
Note 7: This parameter is not 100% tested.

Note 8: The LT1818C/LT1818I and LT1819C/LT1819I are guaranteed
functional over the operating temperature range of -40°C to 85°C.

Note 9: The LT1818C/LT1819C are guaranteed to meet specified
performance from 0°C to 70°C and is designed, characterized and
expected to meet the extended temperature limits, but is not tested
at -40°C and 85°C. The LT18181/LT1819I are guaranteed to meet the
extended temperature limits.

Note 10: Thermal resistance (6,4) varies with the amount of PC board
metal connected to the package. The specified values are for short
traces connected to the leads. If desired, the thermal resistance can be
significantly reduced by connecting the V™ pin to a large metal area.

TYPICAL PERFORMANCE CHARACTERISTICS

Input Common Mode Range

Input Bias Current vs Common

Supply Current vs Temperature vs Supply Current Mode Voltage
12 ———— v 2
PER AMPLIFIER L Ta=25°C Ta=25°C
‘ LT 05 favpg < 1mv Vg = +5V f
10 ~ =
_ s | g g _J
< = =
E gl—- ! =15 =
= f/vsf 25V w20 2 -2
e« 6 g i =) f
=) (&}
= = w
o <<
> S 20 = 4
g 4 g =
> S 15 =
7] — =
9 = 1.0 -6
=
0.5
0 s _
50 -25 0 25 50 75 100 125 0 1 2 3 4 5 6 7 -5 -2.5 0 25 5
TEMPERATURE (°C) SUPPLY VOLTAGE (V) INPUT COMMON MODE VOLTAGE (V)
18189 GO1 18189 G02 18189 GO3
Input Bias Current vs Temperature Input Noise Spectral Density Open-Loop Gain vs Resistive Load
0 100 ——m 10 80 —
Vom = 0V Ta=25°C Ta=25°C
~ Vg = £5V
04 = [N Ay =101 z 77
53 E N Rs = 10k c
=-08 z o B \
= —~ N i Z 74
L % \\ ™ in % =
E 12 ] N m =
> = ™ = (&) N
) w 10 i 12 o7
» 5] NS = o \ N
< -16 < [l €n o 9
o 5 %) D \\
— Vg = +5V 1 B mF
=) — = = w68 g
z 20 —— ‘ = > o \\ NN Vs = +5V
- Vg =+2.5V o ™
24 Se e ——1 = E 65 5 :
" Vg = 2.5V
28 1 0.1 62 L |
-50 -25 0 25 50 75 100 125 10 100 1k 10k 100k 100 1k 10k
TEMPERATURE (°C) FREQUENCY (Hz) LOAD RESISTANGE ()

18189 Go4

18189 G05 18189 G0O6

18189fb

www.BDTIC.com/Linear

LY N



LT1818/LT1819

TYPICAL PERFORMANCE CHARACTERISTICS

Output Voltage Swing Output Voltage Swing
Open-Loop Gain vs Temperature vs Supply Voltage vs Load Current
80 : vt — 5
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Vg = +3V =0.5 | AVgg = 30mV R 25000 F Vg = 5V
77 R =100Q _ _ — | AVgs = 30mV o
"] > —1.0 = 4 =
= — o RL = 100 e N =
3 —] =-15 = ™ =
S S s | SOURCE >
= » 2.0 @ 33
< w w
S 5] S \ 5
s 7 =] ¥ \ 3
= Ru=500Q | | = 20 S 3 ) 2
5 % 2 15 > N =
o " -
E RL-1000__{— e =
6 3 10 — } S 4 ~ =
05 R =500Q
62 v -5
50 -25 0 25 50 75 100 125 0o 1 2 3 4 5 6 7 120 -80 -40 0 40 80 120
TEMPERATURE (°C) SUPPLY VOLTAGE (V) OUTPUT CURRENT (mA)
18189 GO7 18189 G08 18189 GO9
Output Short-Circuit Current
vs Temperature Output Current vs Temperature Output Impedance vs Frequency
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Gain Bandwidth and Phase
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LT1818/LT1819

TYPICAL PERFORMANCE CHARACTERISTICS

Gain vs Frequency, Ay = 2
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Gain vs Frequency, Ay =-1

Gain-Bandwidth and Phase
Margin vs Supply Voltage

5 450 ‘
I TA=25°C|  GBW
Vg =45V 400 R =500Q
Vg = +2.5V L
/’ = 350 p—""] -
0 < % I
< 300 —  GBW e
g E | Re- 1000 %
= = T
= = \ 3
S = =
5 = PHASE MARGIN — 45 =
z R -
Tp=25°C ~_— | PHASEMARGIN
Ay =—1 = RL=500Q —3°
RL = RF = Rg = 500Q ‘
-10 RS 30
™ 10M 100M  300M 2 3 4 5 6
FREQUENCY (Hz) SUPPLY VOLTAGE (=V)
18189 G18 18189 G19
Common Mode Rejection Ratio
vs Frequency Slew Rate vs Input Step
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LT1818/LT1819

TYPICAL PERFORMANCE CHARACTERISTICS

Distortion vs Frequency, Ay =2
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FREQUENCY (Hz)
18189 G27
0.1% Settling Time
INPUT
TRIGGER
(1V/DIV)
OUTPUT
SETTLING
RESIDUE
(5mV/DIV)

18189 G30

Vg = 5V
Voyt = 2.5V
SETTLING TIME = 9ns
Ay=-1

RF = Rg = 500Q
Cp=4.1pF

5ns/DIV

Large-Signal Transient, Ay =1

1V/DIV

F o

18189 G33

Vg = 5V 10ns/DIV

Distortion vs Frequency, Ay =1

Ay=1
Vg = 5V
Vo=2Vpp
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ﬂ—————
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/:\

I
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| | |

2M 5M
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7
/
U
'g\‘
A}
\
\
Ay
A
KA\

DISTORTION (dB)

-100
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X
-
I

500Q

-110

-120
10M

18189 G28

Small-Signal Transient, 20dB Gain

20mV/DIV

18189 G31

10ns/DIV

Large-Signal Transient, Ay = -1

1V/DIV

18189 G34
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LT1818/LT1819

APPLICATIONS INFORMATION

Layout and Passive Components

As with all high speed amplifiers, the LT1818/LT1819
require some attention to board layout. A ground plane
is recommended and trace lengths should be minimized,
especially on the negative input lead.

Low ESL/ESR bypass capacitors should be placed directly
at the positive and negative supply (0.01uF ceramics are
recommended). For high drive current applications, ad-
ditional 1pF to 10pF tantalums should be added.

The parallel combination of the feedback resistor and gain
setting resistor on the inverting input combine with the
input capacitance to form a pole that can cause peaking or
even oscillations. If feedback resistors greater than 5002
are used, a parallel capacitor of value

CF > RG ° C|N/R|:

should be used to cancel the input pole and optimize
dynamic performance (see Figure 1). For applications
where the DC noise gain is 1 and a large feedback resis-
tor is used, Cr should be greater than or equal to Gy. An
example would be an I-to-V converter.

In high closed-loop gain configurations, Rf >> Rg, no Cr
needs to be added. To optimize the bandwidth in these
applications, a capacitor, Cg, may be added in parallel with
Rg in order to cancel out any parasitic Cg capacitance.

Capacitive Loading

The LT1818/LT1819 are optimized for low distortion and
high gain bandwidth applications. The amplifiers can drive
a capacitive load of 20pF in a unity-gain configuration and
more with higher gain. When driving a larger capacitive

INt —— +

R

|N_ A4 -
| Cq
|—0—IVW—0

load, aresistor of 10Qto 50Q must be connected between
the output and the capacitive load to avoid ringing or
oscillation (see Rgin Figure 1). The feedback must still be
taken directly from the output so that the series resistor
will isolate the capacitive load to ensure stability.

Input Considerations

Theinputs of the LT1818/LT1819 amplifiers are connected
to the bases of NPN and PNP bipolar transistors in paral-
lel. The base currents are of opposite polarity and provide
first order bias current cancellation. Due to variation in the
matching of NPN and PNP beta, the polarity of the input
bias current can be positive or negative. The offset current,
however, does not depend on beta matching and is tightly
controlled. Therefore, the use of balanced source resistance
at each input is recommended for applications where DC
accuracy must be maximized. For example, with a 100Q
source resistance ateach input, the 800nA maximum offset
current results in only 80pV of extra offset, while without
balance the 8puA maximum input bias current could result
in an 0.8mV offset condition.

The inputs can withstand differential input voltages of
up to 6V without damage and without needing clamping
or series resistance for protection. This differential input
voltage generates a large internal current (up to 50mA),
which results in the high slew rate. In normal transient
closed-loop operation, this does not increase power dis-
sipation significantly because of the low duty cycle of the
transient inputs. Sustained differential inputs, however,
will result in excessive power dissipation and therefore
this device should not be used as a comparator.

Rs

C
- LOAD

18189 FO1

Figure 1

18189fb
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LT1818/LT1819

APPLICATIONS INFORMATION

Slew Rate

The slew rate of the LT1818/LT1819 is proportional to the
differential input voltage. Highest slew rates are therefore
seen in the lowest gain configurations. For example, a 6V
outputstep withagainof10hasa0.6Vinputstep, whereas
at unity gain there is a 6V input step. The LT1818/LT1819
is tested for slew rate at a gain of —1. Lower slew rates
occur in higher gain configurations, whereas the highest
slew rate (2500V/ps) occurs in a noninverting unity-gain
configuration.

Power Dissipation

The LT1818/LT1819 combine high speed and large output
drive in small packages. It is possible to exceed the maxi-
mum junction temperature specification (150°C) under
certain conditions. Maximum junction temperature (T)
is calculated from the ambient temperature (Tp), power
dissipation per amplifier (Pp) and number of amplifiers
(n) as follows:

Ty=Ta+(n*Ppe0yp)

Power dissipation is composed of two parts. The first is
due to the quiescent supply current and the second is
due to on-chip dissipation caused by the load current.
The worst-case load-induced power occurs when the
output voltage is at 1/2 of either supply voltage (or the
maximum swing if less than 1/2 the supply voltage).
Therefore Ppyax iS:

Pomax = (V*=V7) ¢ (Ismax) + (V¥/2)2/R or
Ppomax = (V*=V7) ¢ (Ismax) + (V*=Vomax) * (Vomax/BL)

Example: LT18191S8 at 85°C, Vg = +5\, R, = 100Q
Pomax = (10V) « (14mA) + (2.5V)2/100Q2 = 202.5mW
Tvax = 85°C + (2 » 202.5mW) » (150°C/W) = 146°C

Circuit Operation

The LT1818/LT1819 circuit topology is a true voltage
feedback amplifier that has the slewing behavior of a cur-
rent feedback amplifier. The operation of the circuit can
be understood by referring to the Simplified Schematic.
Complementary NPN and PNP emitter followers buffer
the inputs and drive an internal resistor. The input voltage
appears across the resistor, generating a current that is
mirrored into the high impedance node.

Complementary followers form an output stage that buf-
fer the gain node from the load. The input resistor, input
stage transconductance and the capacitor on the high
impedance node determine the bandwidth. The slew rate
is determined by the current available to charge the gain
node capacitance. This current is the differential input
voltage divided by R1, so the slew rate is proportional to
the input step. Highest slew rates are therefore seen in
the lowest gain configurations.

18189fb
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LT1818/LT1819

TYPICAL APPLICATION

Single Supply Differential ADC Driver

5V
10yF =
Vin _| I 4 18pF
1/2 LT1819
. LTC1744
A 14 BITS
50Msps
_3\6,%_ _ (SETFOR2Vp.p
A FULL SCALE)
53602
—Wv - 18189 TAOS
4,99 1/2 LT1819
5V —A\V + __L_18pF
4.99
¢
0.1yF

Results Obtained with the Circuit of Figure 2 at 5SMHz.
FFT Shows 81dB Overall Spurious Free Dynamic Range

AMPLITUDE (dBc)

_18 fin = 5.023193MHz
fg = 50Msps
-20 Vin =750mVp_p
30 8192 SAMPLES
—40 NO WINDOWING
NO AVERAGING
=50
-60
=70
-80
-90 l
—100 i ‘“‘i gt kbt el b
-110 (IR T YT R A i
POl i ek

0 5M  10M  15M  20M  25M
FREQUENCY (Hz)

18189 TA06

18189fb
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LT1818/LT1819

SIITIPLIFIGD SCHEITIHTIC (One Amplifier)

TTET 6

out
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LT1818/LT1819

PACKAGE DESCRIPTION

MS8 Package
8-Lead Plastic MSOP
(Reference LTC DWG # 05-08-1660 Rev F)

0.889+0.127
(.035 % .005)
(52'32 3.20-3.45
MIN 126 -.136)
0420038 [P 065
(0165 =.0015) (0256)
vP BSC

RECOMMENDED SOLDER PAD LAYOUT

0gsq  DETALA
(010) 6° TYP
GAUGE PLANE — Y —
‘ 0.53+0.152
(.021 = .006)
DETAIL “A”
0.18 ,
(.007) j
\ SEATING
f PLANE
NOTE:

1. DIMENSIONS IN MILLIMETER/(INCH)
2. DRAWING NOT TO SCALE

3.00+0.102 |
(118 .004) 0.52
(NOTE 3) (.0205)
REF
490+ 0152 3.00 £0.102
7(‘1931 006) (.118 £.004)
h (NOTE 4)

140 086

(.043) (.034)

MAX REF
02-03 || | | 1 o0mx00508
(009-015) e (.004 + .002)

TYP (70.256) - MSOP (MS8) 0307 REV F
'BSC

3. DIMENSION DOES NOT INCLUDE MOLD FLASH, PROTRUSIONS OR GATE BURRS.
MOLD FLASH, PROTRUSIONS OR GATE BURRS SHALL NOT EXCEED 0.152mm (.006") PER SIDE
4. DIMENSION DOES NOT INCLUDE INTERLEAD FLASH OR PROTRUSIONS.
INTERLEAD FLASH OR PROTRUSIONS SHALL NOT EXCEED 0.152mm (.006") PER SIDE
5. LEAD COPLANARITY (BOTTOM OF LEADS AFTER FORMING) SHALL BE 0.102mm (.004") MAX

18189fb

14

www.BDTIC.com/Linear

LY N



LT1818/LT1819

PACKAGE DESCRIPTION

$5 Package
5-Lead Plastic TSOT-23
(Reference LTC DWG # 05-08-1635)

0.62 0.95

2.90 BSC
MAX REF
L (NOTE 4)
7 T
< |+ 1.2 REF
150-1.75
3.85 MAX 2.62 REF —+ tamin - 280B5C yore g e B —
RN l I—F‘
A |
H ‘Jr\ H PIN ONE —>
y
RECOMMENDED SOLDER PAD LAYOUT J ‘ ‘ 0.30 - 0.45 TYP
PER IPC CALCULATOR 095 BSC ——= > > = 5pLcs (NOTE 3)
0.80-0.90
A ‘
0.20 BSC ﬁ + 0.01-0.10
¢ 1.00 MAX
DATUM ‘A | ¢
J’ _ :‘:
ﬁ»‘ < 0.30 - 0.50 REF o.ogﬁo.zo ‘ 1.90 BSC
NOTE: (NOTE 3) 5 TSOT-23 0302 REV B

1. DIMENSIONS ARE IN MILLIMETERS

2. DRAWING NOT TO SCALE

3. DIMENSIONS ARE INCLUSIVE OF PLATING

4. DIMENSIONS ARE EXCLUSIVE OF MOLD FLASH AND METAL BURR
5. MOLD FLASH SHALL NOT EXCEED 0.254mm

6. JEDEC PACKAGE REFERENCE IS MO-193

18189fb
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LT1818/LT1819

PACKAGE DESCRIPTION
S8 Package

8-Lead Plastic Small Outline (Narrow .150 Inch)
(Reference LTC DWG # 05-08-1610)

189-.197

045 £ oos (4.801 - 5.004)
.050 BSC —> NOTE 3
245 T
MIN 160+OO5 298 - 244 150 - .157
(5.791-6.197) (3.810-3.988)
030+.005—>| I:I I:I I:I I:I
m B 1 2 3 4
RECOMMENDED SOLDER PAD LAYOUT
(o'g;?l = 60288) XA 053 - 069
' ' (1.346-1.752) 00— 010
008-.010 " .004-.
(0.203 — 0.254) 0°- 8£ TYP T (0.101 - 0.254)
T»j ‘e 0'%2_ ‘10230 ? .014-.019 ‘ ‘ ‘ 050
- < <
NOTE o 270 . 355 o 483) (1270)
: INCHES BSC
1. DIMENSIONS IN e e

2. DRAWING NOT TO SCALE
3. THESE DIMENSIONS DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.

MOLD FLASH OR PROTRUSIONS SHALL NOT EXCEED .006" (0.15mm)

$08 0303

18189fb
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LT1818/LT1819

ﬂEVISIOﬂ HISTOB'! (Revision history begins at Rev B)

REV | DATE |DESCRIPTION PAGE NUMBER

B 510 | Updated Order Information Section 2

18189fb
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LT1818/LT1819

80MHz, 20dB Gain Block
Vin
— Vout
432Q
4320
200Q
= 200Q
~3dB BANDWIDTH: 80MHZ = (415005
20dB Gain Block Frequency Response Large-Signal Transient Response
25
20 Sy
N
15
@ 10 \
= \ VDIV
S 5 \
° \
5 [yg =15V
_10 TAx: 2\5\0\(:\ 18189 TAO7
100k 1M 10M 100M 10ns/DIV
FREQUENCY (Hz)
PART NUMBER DESCRIPTION COMMENTS
[T1395/LT1396/LT1397 Single/Dual/Quad 400MHz Current Feedback Amplifiers 4.6mA Supply Current
LT1806/LT1807 Single/Dual 325MHz, 140V/ps Rail-to-Rail 1/0 Op Amps Low Noise: 3.5nV/y/Hz
LT1809/LT1810 Single/Dual 180MHz, 350V/ps Rail-to-Rail I/0 Op Amps Low Distortion: -90dBc at 5MHz
LT1812/LT1813/LT1814 Single/Dual/Quad 100MHz, 750V/ps Op Amps Low Power: 3.6mA Max at 5V
LT1815/LT1816/LT1817 Single/Dual/Quad 220MHz, 1500V/us Op Amps Programmable Supply Current
LT6203/LT6204 Dual/Quad 100MHz, Rail-to-Rail 1/0 Op Amps 1.9nV//Hz Noise, 3mA Max

18189fb
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