FEATURES

90MHz Bandwidth on +5V

0.1dB Gain Flatness >30MHz

Completely Off in Shutdown, OpA Supply Current
High Slew Rate: 1600V/us

Wide Supply Range: +2V(4V) to +15V(30V)
60mA Output Current

Low Supply Current: 5mA/Amplifier
Differential Gain: 0.016%

Differential Phase: 0.075°

Fast Turn-On Time: 100ns

Fast Turn-0ff Time: 40ns

14-Pin and 16-Pin Narrow SO Packages

APPLICATIONS

RGB Cable Drivers

Spread Spectrum Amplifiers
MUX Amplifiers

Composite Video Cable Drivers
Portable Equipment

”[ I \D LT1259/LT1260

TECHNOLOGY

Low Cost Dual and Triple
130MHz Current Feedback
Amplifiers with Shutdown

DESCRIPTION

The LT1259 contains two independent 130MHz current
feedback amplifiers, each with a shutdown pin. These
amplifiers are designed for excellent linearity while driving
cables and other low impedance loads. The LT1260 is a
triple version especially suited to RGB video applications.
These amplifiers operate on all supplies from single 5V to
+15V and draw only 5mA per amplifier when active.

When shut down, the LT1259/LT1260 amplifiers draw
zero supply current and their outputs become high
impedance. Only two LT1260s are required to make a
complete 2-input RGB MUX and cable driver. These
amplifiers turn on in only 100ns and turn off in 40ns,
making them ideal in spread spectrum and portable
equipment applications.

The LT1259/LT1260 amplifiers are manufactured on
Linear Technology’s proprietary complementary bipolar
process.

TYPICAL APPLICATION

2-Input Video MUX Cable Driver

CHANNEL
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Square Wave Response
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LT1259/LT1260

ABSOLUTE MAXIMUM RATINGS

Supply VORAQE .....ocveeeeeceee e +18V  Operating Temperature Range................ -40°C to 85°C
INPUL CUITENT .. +15mA  Storage Temperature Range ................ -65°C to 150°C
Output Short-Circuit Duration (Note 1).......... Continuous  Junction Temperature (Note 4) .......ccccovvveeeennes 150°C
Specified Temperature Range (Note 2)........ 0°Cto 70°C  Lead Temperature (Soldering, 10 S€C).......coco....... 300°C
PACKAGE/ORDER INFORMATION
TOP VIEW ORDER PART TOPVIEW ORDER PART
T NUMBER R [T—fNe—1T6] &R NUMBER
it o e >
o [3] ] v LT1259CN* GND [3] [14] v* LT1260CN*
a0 [4] ] oo LT1259CS* -InG [4] %_E ENG LT1260CS™
GND [5 0] v~ +ING [5] 12] Ol_JTG.
+INB [6] NE ouTB ?’L\'E % >J_% \(;UTB
-INB [7] 5] ENB * B _
-INB [8] [9] ENB
N PACKAGE S PACKAGE e
14-LEAD PLASTIC DIP  14-LEAD PLASTIC SOIC N PACKAGE S PACKAGE
Tymax = 150°C, 6a = 70°C/W (N) 16-LEAD PLASTIC DIP 16-LEAD PLASTIC SOIC
T\JMAX=150°CYYG\JA=110°C/W ) Tymax = 150°C, By = 70°C/W (N)
Tymax = 150°C, 64 = 100°C/W (S)

*See Notes 2 and 3.

€LECTRICAL CHARACTERISTICS

0°C < Ty <70°C, each amplifier Vg = 0V, £5V < Vg < +15V, EN pins = OV, pulse tested, unless otherwise noted.

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
Vos Input Offset Voltage Ta=25°C 2 10 mV
o 12 mV

Input Offset Voltage Drift o 15 Wv/°C

Iy Noninverting Input Current Ta=25°C 0.5 3 pA
o 6 pA

I~ Inverting Input Current Ta=25°C 8 60 pA
o 70 pA

en Input Noise Voltage Density f=1kHz, Rr = 1k, Rg = 10Q, Rg = 0Q 3.6 nVAHz
+in Noninverting Input Noise Current Density f=1kHz 1.3 pAA~Hz
—in Inverting Input Noise Current Density f=1kHz 45 pA/x/H_z
Rin Input Resistance Vin=£13V, Vg = 15V . 2 17 MQ
Vin =£3V, Vg =5V . 2 25 MQ

Cin Input Capacitance Enabled 2 pF
Disabled 4 pF

Cout Output Capacitance Disabled 4.4 pF

LY 0%



LT1259/LT1260

€LECTRICAL CHARACTERISTICS

0°C < Ty < 70°C, each amplifier Vgy = 0V, +5V < Vg < +15V, EN pins = OV, pulse tested, unless otherwise noted.

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
Vi Input Voltage Range Vg =£15V, Tp = 25°C +13 +13.5 Vv
+12 V

Vg =15V, Ty =25°C +3 3.5 Vv

12 V

Vout Maximum Output Voltage Swing Vg =+15V, R =1k 120  £14.0 v
Vg =15V, R =150Q, Ty = 25°C +3.0 3.7 Vv

+2.5 V

CMRR Common-Mode Rejection Ratio Vg =£15V, Vey = 213V, Ty = 25°C 55 69 dB
Vg =15V, Vg = 212V 55 aB

Vg = %5V, Vonm = £3V, Ta = 25°C 52 63 aB

Vg = £5V, Vg = +2V 52 dB

Inverting Input Current Vg = %15V, Vg = £13V, Tp = 25°C 35 10 PA/V
Common-Mode Rejection Vg =+15V, Vg = £12V 10 pA/V

Vg =5V, Vg = 23V, Ta = 25°C 45 10 pA/V

Vg = 5V, Vg = £2V 10 PA/V

PSRR Power Supply Rejection Ratio Vg =2V to £15V, Eﬂ PinsatV—, Ty = 25°C 60 80 aB
Vg =+3Vto 15V, EN Pinsat V-~ 60 dB

Noninverting Input Current Vg = +2V 1o £15V, Eﬂ Pins atV—, Ty = 25°C 15 50 nA/vV

Power Supply Rejection Vg =+3Vto+15V, EN Pinsat V-~ 60 nA/v

Inverting Input Current Vg =+2Vto 15V, Eﬂ Pins atV—, Ta = 25°C 0.1 5 PA/V

Power Supply Rejection Vg =+3Vto+15V, EN Pinsat V-~ 5 PA/V

Ay Large-Signal Voltage Gain Vg =15V, Voyr = 210V, R_ = 1k 57 72 aB
Vg =5V, Vour = 2V, R = 150Q 57 69 aB

RoL Transresistance, AVoyt/AlN~ Vg =15V, Voyr = 210V, R_ = 1k 120 300 kQ
Vg = 5V, Voyr = 2V, R = 150Q 100 200 kQ

lout Maximum Qutput Current R =0Q, Ty =25°C 30 60 mA
Is Supply Current per Amplifier Vg =15V, Voyr = 0V, Ta = 25°C 5.0 7.5 mA
(Note 5) 7.9 mA

Vg = 5V, Voyr = 0V, Tp = 25°C 45 6.7 mA

Disable Supply Current per Amplifier Vg = £15V, EN Pin Voltage =145V, R =150Q 3 16.7 PA

Vg = +15V, Sink 1pA From EN Pin 1 2.7 PA

Enable Pin Current Vi = +15V, EN Pin Voltage = 0V, Ta = 25°C 60 100 pA

150 pA

SR Slew Rate (Note 6) Ta=25°C 900 1600 V/ps
ton Turn-On Delay Time (Note 7) Ay=10,Tp=25°C 100 200 ns
torr Turn-0ff Delay Time (Note 7) Ay=10,Tp=25°C 40 150 ns
tr b Small-Signal Rise and Fall Time Vg = +12V, R = Rg = 1.5k, R = 150Q 4.2 ns
Propagation Delay Vg =12V, Rp = Rg = 1.5k, R = 150Q 47 ns

Small-Signal Overshoot Vg = +12V, R = Rg = 1.5k, R = 150Q 5 %

ts Settling Time 0.1%, Vour = 10V, R = Rg = 1.5k, R| = 1k 75 ns
Differential Gain (Note 8) Vg =112V, Rp = Rg = 1.5k, R = 150Q 0.016 %

Differential Phase (Note 8) Vg = +12V, Rp = Rg = 1.5k, R = 150Q 0.075 DEG

The e denotes specifications which apply over the specified operating

temperature range.

Note 1: A heat sink may be required depending on the power supply
voltage and how many amplifiers have their outputs short circuited.

Note 2: Commercial grade parts are designed to operate over the

temperature range of —40°C to 85°C but are neither tested nor guaranteed

beyond 0°C to 70°C. Industrial grade parts specified and tested over
—40°C to 85°C are available on special request. Consult factory.

LY IR
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LT1259/LT1260

€LECTRICAL CHARACTERISTICS

Note 3: Ground pins are not internally connected. For best
performance, connect to ground.
Note 4: T, is calculated from the ambient temperature Tp and the
power dissipation Pp according to the following formulas:
LT1259CN: Tj = Tp + (Pp x 70°C/W)
LT1259CS: Ty =T + (Pp x 110°C/W)
LT1260CN: Ty = Ta + (Pp x 70°C/W)
LT1260CS: Ty = Ta + (Pp x 100°C/W)
Note 5: The supply current of the LT1259/LT1260 has a negative
temperature coefficient. See Typical Performance Characteristics.

Note 6: Slew rate is measured at £5V on a £10V output signal while

operating on £15V supplies with Rr = 1k, Rg = 110Q and R = 1k.

TYPICAL AC PERFORMANCE

Note 7: Turn-on delay time is measured while operating on +5V
supplies with Rg = 1k, Rg = 110Q and R = 150Q. The tgy is measured
from control input to appearance of 0.5V at the output, for V;y = 0.1V.
Likewise, turn-off delay time is measured from control input to
appearance of 0.5V on the output for Viy = 0.1V.

Note 8: Differential gain and phase are measured using a Tektronix
TSG120YC/NTSC signal generator and a Tektronix 1780R Video
Measurement Set. The resolution of this equipment is 0.1% and 0.1°.
Six identical amplifier stages were cascaded giving an effective
resolution of 0.016% and 0.016°.

SMALL SIGNAL SMALL SIGNAL SMALL SIGNAL
Vs (V) Ay RL(Q) Re (Q) Rg (Q) ~3dB BW (MHz) 0.1dB BW (MHz) PEAKING (dB)
+12 2 150 1.5k 1.5k 130 53 0.1
+5 2 150 1.1k 1.1k 93 40 0
+12 10 150 1.1k 121 69 20 0.13
+5 10 150 825 90.9 61 16 0

TYPICAL PERFORMANCE CHARACTERISTICS
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LT1259/LT1260

TYPICAL PERFORMANCE CHARACTERISTICS

+5V Frequency Response, Ay =2

+5V Frequency Response, Ay =10
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LT1259/LT1260

TYPICAL PERFORMANCE CHARACTERISTICS

Output Impedance in Shutdown
vs Frequency

Maximum Capacitive Load
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Supply Current vs Supply Voltage
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LT1259/LT1260

SImPLIFIGD SCHGmHTIC , each amplifier
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APPLICATIONS INFORMATION

Feedback Resistor Selection

The small-signal bandwidth of the LT1259/LT1260 are set
by the external feedback resistors and the internal junction
capacitors. As a result, the bandwidth is a function of the
supply voltage, the value of the feedback resistor, the
closed-loop gainandthe load resistor. The LT1259/LT1260
have been optimized for £5V supply operation and have a
—3dB bandwidth of 90MHz. See resistor selection guide in
Typical AC Performance table.

Capacitance on the Inverting Input

Current feedback amplifiers require resistive feedback
from the output to the inverting input for stable operation.
Take care to minimize the stray capacitance between the
output and the inverting input. Capacitance on the invert-
ing input to ground will cause peaking in the frequency
response (and overshoot in the transient response). See
the section on Demo Board Information.

Capacitive Loads

The LT1259/LT1260 can drive capacitive loads directly
when the proper value of feedback resistor is used. The
graph of Maximum Capacitive Load vs Feedback Resistor
should be used to select the appropriate value. The value
shown is for <5dB peaking when driving a 150Q load at a
gain of 2. This is a worst case condition. The amplifier is

more stable at higher gains. Alternatively, a small resistor
(10Q1t020Q) can be putin series with the outputtoisolate
the capacitive load from the amplifier output. This has the
advantage that the amplifier bandwidth is only reduced
when the capacitive load is present. The disadvantage is
that the gain is a function of the load resistance.

Power Supplies

The LT1259/LT1260 will operate from single or split
supplies from £2V (4V total) to £15V (30V total). It is not
necessary to use equal value split supplies, however the
offsetvoltage and inverting input bias current will change.
The offset voltage changes about 500uV per volt of
supply mismatch. The inverting bias current can change
as much as 5pA per volt of supply mismatch though
typically, the change is about 0.1pA per volt.

Slew Rate

The slew rate of a current feedback amplifier is not
independent of the amplifier gain configuration the way
slewrateisinatraditional opamp. Thisis because both the
input stage and the output stage have slew rate limitations.
In the inverting mode, and for higher gains in the nonin-
verting mode, the signal amplitude between the input pins
is smalland the overall slew rate is that of the output stage.
For gains less than ten in the noninverting mode, the

LY IR
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LT1259/LT1260

APPLICATIONS INFORMATION

The input slew rate of the LT1259/LT1260 is approxi-
mately 270V/us and is set by internal currents and capaci-
tances. The output slew rate is set by the value of the
feedback resistors and internal capacitances. At a gain of
10 with at 1k feedback resistor and 15V supplies, the
output slew rate is typically 1600V/ps. Larger feedback
resistors will reduce the slew rate as will lower supply
voltages, similar to the way the bandwidth is reduced.

The graph of Maximum Undistorted Output vs Frequency
relates the slew rate limitations to sinusoidal input for
various gains.

Large-Signal Transient Response, Ay=2

LT1259/LT1260 « AlO1

Vg =15V RL =400Q

Re = Rg = 1.6k

Large-Signal Transient Response, Ay=10

LT1259/LT1260 » Al02

Vg =+15V Rg =110Q
Re =1k RL =400Q
Enable/Disable

The LT1259/LT1260 amplifiers have a unique high imped-
ance, zero supply current mode which is controlled by
independent EN pins. When disabled, an amplifier output

looks like a 4.4pF capacitor in parallel with a 75k resistor,
excluding feedback resistor effects. These amplifiers are
designedto operate with opendrainlogic: the EN pins have
internal pullups and the amplifiers draw zero current when
these pins are high. To activate an amplifier, its EN pin is
pulledto ground (or at least 2V below the positive supply).
The enable pin current is approximately 60pA when
activated. Input referred switching transients with no
input signal applied are only 35mV positive and 80mV
negative with R = 100Q.

Output Switching Transient

OUTPUT

LT1259/LT1260 » AlO3

Vg = £5V
Vi =0V

Rr=Rg=1.6k
R =100Q
The enable/disable times are very fast when driven from
standard 5V logic. The amplifier enables in about 100ns
(50% point to 50% point) while operating on +5V sup-
plies. Likewise the disable time is approximately 40ns
(50% point to 50% point) or 75ns to 90% of the final
value. The output decay time is set by the output capaci-
tance and load resistor.

Amplifier Enable Time, Ay =10

OUTPUT

LT1259/LT1260 » Al04

Vg = £5Y
Vi = 0.1V

Re =1k
Rg= 1100

RL=150Q

8
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LT1259/LT1260

APPLICATIONS INFORMATION

Amplifier Disable Time, Ay =10

OuTPUT

LT1259/LT1260 * AlO5

Vg = £5Y
Vi = 0.1V

Re =1k
Rg = 1100

R, = 1500

Differential Input Signal Swing

The differential input swing is limited to about +6V by an
ESD protection device connected between the inputs. In
normal operation, the differential voltage between the

Amplifier Enable/Disable Time, Ay =2

OuTPUT

LT1259/LT1260 * Al06

Vg = +5V Rr =Rg = 1.6k
Viy=2VPPat2MHz R =100Q

input pins is small, so this clamp has no effect. In the
disabled mode however, the differential swing can be the
same as the input swing, and the clamp voltage will set the
maximum allowable input voltage.

TYPICAL APPLICATIONS

2-Input Video MUX Cable Driver

The application on the first page shows a low cost, 2-
input video MUX cable driver. The scope photo displays
the cable output of a 30MHz square wave driving 150Q.
In this circuit the active amplifier is loaded by Rr and Rg
of the disabled amplifier, but in this case it only causes a
1.2% gain error. The gain error can be eliminated by

2-Input Video MUX Switching Response

LT1259/LT1260 » TAO3

Vg =5V Rr=Rg =1.6k
Vina=Ving=2VPPat2MHz R, =100Q

configuring each amplifier as a unity-gain follower. The
switching time between channels is 100ns when both
EN A and EN B are driven.

2-Input RGB MUX Cable Driver Demonstration Board

A complete 2-input RGB MUX has been fabricated on PC
Demo Board #039A. The board incorporates two LT1260s
with outputs summed through 75Q back termination
resistors as shown in the schematic. There are several
things to note about Demo Board #039A:

1. The feedback resistors of the disabled LT1260 load
the enabled amplifier and cause a small (1% to 2%)
gain error depending on the values of Rr and Rg.
Configure the amplifiers as unity-gain followers to
eliminate this error.

2. The feedback node has minimum trace length connect-
ing Rp and Rg to minimize stray capacitance.

3. Ground plane is pulled away from Rg and Rg on both
sides of the board to minimize stray capacitance.
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LT1259/LT1260

TYPICAL APPLICATIONS

4. Capacitors G1 and C6 are optional and only needed to
reduce overshoot when EN 1 or EN 2 are activated with
a long inductive ground wire.

5.The R, G and B amplifiers have slightly different
frequency responses due to different output trace
routing to Rr (between pins 3 and 4). All amplifiers
have slightly less bandwidth in PCB #039 than when
measured alone as shown in the Typical AC Perfor-
mance table.

6. Part-to-part variation can change the peaking by
+0.25dB.

RGB Demo Board Gain vs Frequency
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RGB Demo Board Gain vs Frequency
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P-DIP PC Board #039
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LT1259/LT1260

TYPICAL APPLICATIONS

Demonstration PC Board Schematic #039
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® ) Voyt GREEN

Vout BLUE

o1 EN1EN2 vt V™ GND
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LT1259/LT1260

PACKAGE DESCRIPTION

Dimensions in inches (millimeters) unless otherwise noted.

MOLD FLASH OR PROTRUSIONS SHALL NOT EXCEED 0.006 INCH (0.15mm).
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