TECHNOLOGY
FGﬂTUﬂGS
» Differential or Single-Ended Gain Block ~ +10(20dB)
= -3dB Bandwidth 35MHz
® Slew Rate 500V/us
m | ow Cost
s Qutput Current +50mA
m Settling Time 200ns to 0.1%
= CMRR @ 10MHz 45dB
= Differential Gain Error 0.2%
= Differential Phase Error 0.08°

Input Amplitude Limiting
Single +5V Operation
Drives Cables Directly

APPLICATIONS

® Line Receivers

= Video Signal Processing

® Gain Limiting

a Qscillators

® Tape and Disc Drive Systems

”t ’\E s LT1194

Video Difference
Amplifier-
DESCRIPTION

The LT1194 is a video difference amplifier optimized for
operationon+ 5V, andasingle +5V supply. The amplifier has
a fixed gain of 20dB, and features adjustable input limiting
to control tough over-drive applications. It has uncommit-
ted high input impedance (+) and () inputs, and can be
used in differential or single-ended configurations.

The LT1194's high slew rate, 500V/us, wide bandwidth,
35MHz, and £50mA output current, make it ideal for driv-
ing cables directly. This versatile amplifier is easy to use
for video, or applications requiring speed, accuracy, and
low cost.

The LT1194 s available in 8-pin miniDIPs and SO packages.

Wideband Differential Amplifier
with Limiting

7pF-45pF

OQUTPUT

VCONTROL

LT1194 « TAOt

Ay = 1000, -3dB BW = 35MHz

Sine Wave Reduced by Limiting

Vour VDIV

y AN ..
v
SARRRE .

200kHz SINE WAVE WITH VgonTaol = -5V, 4V, -3V, -2V

LT1194 « TAD2
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LT1194

\ARSOLUTE MAXIMUM RATINGS

PACKAGE/ORDER INFORMATION

Total Supply Voltage (V¥ tO V™) e e 18V ORDER PART
Differential Input VORage ............c.oervvervnecennnnnnn. +6V TOPVIEW NUMBER
[nput Voltage o e : ..xVg s 7t s
Output Short Circuit Duration (Note 1) ......... Continuous W[E ot LT1194MJ8
Operating Junction Temperature Range [T 5] our LT1194CJ8
LT1194M ... -55°C to 150°C v [T 7] e LT1194CN8
LTH194C ... 0°C to 150°C LT1194CS8
Max. Junction Temperature ......... See Pkg. Descriptions 1 e8 PACKAGE | B PACKAGE
Storage Temperature Range ... S50t 1500 | FERETE DD S SSOPUSTEO |58 PART MARKING
Lead Temperature (Soldering, 10 seC.).....ccoovn..... 300°C BLEADPLASTICSOC 1194
vesl:fﬁc\l.l;l?s!sgtmﬁ l;;!r!s‘ ﬁﬂicsl:)eennmlrgll:l TCA§ 25°C, G < 10pF, unless otherwise noted.
LT1194M/C
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
Vos Input Offset Voltage 1.0 6.0 mv
los Input Offset Current 0.2 30 HA
I Input Bias Current 0.5 135 pA
en Input Noise Voltage fo = 10kHz 15 nVAHz
in Input Noise Current fo = 10kHz 4.0 pANHZ
R Input Resistance Either Input 30 kQ
Cin Input Capacitance Either Input 2.0 pF
Input Voltage Range -25 +3.5 v
CMRR Common Mode Rejection Ratie Vom =-2.5V to +3.5V 65 80 dB
PSRR Power Supply Rejection Ratio Vs =+2.375V to +8V 65 80 dB
Vomax Maximum Output Signal Vg =8V, (Note 2) +3.9 4.3 v
Vim Output Voltage Limit Vi=+0.5V, V¢ = +2V, (Note 3) 120 +120 mv
Vour Qutput Voltage Swing Vs =+8Y, Vper = +3V R =1k +6.6 +6.9 TV
’ Ry = 100Q +63  +67
Vg =8V, Vper = -3V R =1k -6.7 -74
R, = 100Q -64  -67
Vg =15V, Vrer = OV, R = 1k +3.8 4.0
G Gain Error Vo =13V R =1k 05 30 %
RL =100Q 05 30 ‘
SR Slew Rate Vg=11V, R = 1k, (Note 4, 8) 350 500 Vius
FPBW Full Power Bandwidth Vg = 6Vp-p, (Note 5) 185 265 MHz
BW Small Signal Bandwidth 35 MHz
tr, t Rise Time, Fail Time RL = 1k, Vg = £500mV, 20% to 80%, 4.0 6.0 8.0 ns
(Note 8)
tpp Propagation Delay Ry = 1k, Vg = £125mV, 50% to 50% 6.5 ns
QOvershoot ‘ Vo=+125mV 0 %
2-172 LT R



LT1194

—

E€LECTRICAL CHARACTERISTICS

Vg = +5V, Vgeg = OV, Null pins 1 and 8 open circuit, Ty = 25°C, C < 10pF, unless otherwise noted.

LT1194M/C
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
15 Settling Time 3V Step, 0.1%, (Note 6) 200 ns
Diff Ay Differential Gain Ry = 150Q, (Note 7) 0.2 %
Diff Ph Differential Phase Ry = 1509, (Note 7) 0.08 Deg p-p
Is Supply Current 35 43 mA
\fs}eg\ll.%!-c .ﬂn\|l. vffﬂ?s@ cN.ul;ﬁ!:sl 1saTmII§§pen circuit, Tp =25°C, C < 10pF unless otherwise noted.
LT1194M/C
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
Vos Input Offset Voltage 20 8.0
los input Offset Current 0.2 3.0
Is input Bias Current +05 3.0
Input Voltage Range +20 +35
CMRR Common Mode Rejection Ratio Veum = +2.0Vto +3.5V 55 70
Vum Output Voltage Limit Vi=10.5V, Vg = +2V, (Note 3) +20 +120
Vour Output Voltage Swing R = 100€ to Ground Vour High 36 38 v
Vour Low 0.25 04
SR Slew Rate Vg=+1Vto +3V 250 Vius
BW Small Signal Bandwidth 32 MHz
Is Supply Current 32 40 mA
LECTRICAL CHRRACTERISTICS
\I€s+ =5V, Vper = OV, Null pins 1 and 8 open circuit, =55°C < Ty < 125°C, unless otherwise noted.
LT1194M
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
Vos Input Offset Voltage ] 1.0 9.0 mV
AVpg/AT Input Vg Drift L 6.0 uv/reG
fog Input Offset Current ° 0.8 5.0 pA
Ig Input Bias Current ® 1.0 155 RA
Input Voltage Range ® | -25 +3.5 v
CMRR Common Mode Rejection Ratio Vem =-2.5V10 +3.5V e | 58 80 dB
PSRR Power Supply Rejection Ratio - Vg =+2375Vto 5.0V [ ) 60 80 dB
Vum Qutput Voltage Limit Vi=10.5V, Vg = +2V, ° +20 +150 mV
(Note 3)
Vour Output Voltage Swing Vg =18V R. =1k e | +60 +6.6 v
Vier = +3V R = 100Q e[ +59 465
Vg =18V Ry = 1k ® | -6.1 ~6.7
Vegr = —3V Ry = 100Q e|-60 -65
Ge Gain Error Vo=13V,R_ =1k ® 1.0 5.0 %
Is Supply Current ® 35 43 mA
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LT1194
- ELECTRICAL CHARACTERISTICS

Vs+ =5V, Ve = OV, Null pins 1 and 8 open circuit, 0°C < Ty < 70°C, unless otherwise noted.

LT1194C
SYMBOL PARAMETER CONDITIONS ‘ MIN TYP MAX uNITS
Vos input Offset Voltage ° 1.0 7.0 mv
AVos/AT Input Vg Drift ) 6.0 uv/eC
lns Input Offset Current - =" T




LT1194

TYPICAL PERFORMANCE CHARACTERISTICS

Input Bias Current vs Common Common Mode Voltage vs
Mode Voltage Input Bias Current vs Temperature Supply Voltage
4 B 03 T 10 T
Vg =+5V -+ 5V — 8 —55°C
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3 -04 ‘ < 8
= g R = +V COMMON MODE 125°C |
3 e | ]
= 2 = Nls 5 '
3 1 3 ~ 0s 5 ¢
A 2 ™~ N
2 °C r— <L _0 6 \\ = 2
= 3 LA @ \J F- ~ R
5 0 -55°C 5 z 4 S >0
o M - a, \ = 25 C d
Z 125°C =z g ] -V COMMON MODE [ S._{"125°C_|
4 0.7 Q -6 K
™ -8
-2 038 -10
-4 -3 -2 -1 0 1 2 3 4 -50 =25 0 25 50 75 100 125 0 2 4 6 8 10
COMMON MODE VOLTAGE (V) TEMPERATURE (°C) +V SUPPLY VOLTAGE (V)
LT1184 « TPCOt LT1194 - TPCO2 LT1194 - TPCO3
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Frequency Frequency Supply Current vs Supply Voltage
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Gain, Phase vs Frequency Gain Error vs Temperature -3dB Bandwidth vs Supply Voltage
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GAIN Vg =+
? LTI 0 08 %
18 > A 20 2 g
: \ 2 g 06 3 s fl
g R =1k T
A Vs =£5V 0z 5 N T | B
3 ;A= 25°C Y 3 g <~ R
g 1 L 7 1k T 60 2 = 04 E Ta=—55°C, 25°C, 125°C —
o]
Y w0f RL = 10002 g %
= 02 '
10 -100 3
8 -120 00 30
100k M 10M 100M -50 -25 0 25 50 75 100 125 0 2 4 6 8 10
FREQUENCY (Hz) TEMPERATURE (°C) SUPPLY VOLTAGE (V)
LT1194.TPCO8 LT1194 « TPCO?

LT1184 - TPCOQ

LT % 2-175




LT1194

“TYPICAL PERFORMANCE CHARACTERISTICS

Output Impedance vs Freguency
100
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LT1194 - TPC1D

Output Short Circuit Current vs
Temperature
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Voltage Gain vs Frequency with
Control Voitage
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LT1194 - TPC18

COMMON MODE REJECTION RATIO (dB)

OUTPUT VOLTAGE LIMITING (V)

OUTPUT VOLTAGE SWING (V)

Freguency (Output Referred)
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Output Voltage Limiting vs
Supply Voltage
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LT1194 « TPC14

Ta'=

Oufput Voitage Swing vs
Load Resistance
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LT1194 « TPC17

" Power Supply Rejection Ratio vs
Frequency (Output Referred)
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LT1194

- TYPICAL PERFORMANCE CHARACTERISTICS

Output Voltage Step vs
Seitling Time
4 T
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LT1194 + TPC19

Small Signal Transient Response |

RISE TIME = 10.8ns, PROPAGATION DELAY = 6ns .

LT1194 - TPC21

NON-INVERTING
INPUT

INVERTING
INPUT

OUTPUT

Common Mode Rejection

5MHz SINE WAVE RECOVERED FROM COMMON MODE NOISE

LTt194 - TPC22

Ry = 150Q, + SR = 430V/us, -SR = 500V/us

LT1194 - TPC20
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LT1194

APPLICATIONS INFORMATION

The LT1194is a video difference amplifier witha fixed gain
of 10(20dB). The amplifier has two uncommitted highinput
impedance (+) and (=) inputs which can be used either
differentially or single-ended. The LT1194 includes a
Limiting feature which allows the amplifier to reduce its
output as a function of DC voltage on the BAL/V¢ pins. The
Limiting feature uses input differential pair limiting to
prevent overload in subsequent stages. This technique
allows extremely fast limiting action.
Input Limiting

OUTPUT

20dB INPUT OVERDRIVE Vg = 4.2V

LT1194 « TAOG

Power Supply Bypassing

The LT1194 is quite tolerant of power supply bypassing. In
some applications a 0.1uF ceramic disc capacitor placed
1/2 inch from the amplifier is all that is required. A scope
photo of the amplifier output with no supply bypassing is
used to demonstrate this bypassing tolerance, R = 1kQ.

No Supply Bypass

S

IN DEMO BOARD, R, = 1kQ

LT1194 - TAO7

in many applications, and those requiring good settling
time, it is important to use multiple bypass capacitors. A
0.1uF ceramic disc in parallel with a 4.7uF tantalum is
recommended. Two oscilloscope photos with different
bypass conditions are used to illustrate the settiing time
characteristics of the amplifier. Note that aithough the
output waveform looks acceptable at 1V/div, when ampli-
fied to 10mV/div the settling time to 10mV is 200ns. The
time drops to 162ns with multiple bypass capacitors, and
does not exhibit the characteristic power supply ringing.

Settling Time Poor Bypass

SETTLING TIME TO 10mV,
~ SUPPLY BYPASS CAPACITORS = 0.1uF

LT1154 « TAOS

SETTLING TIME TO 10mV, SUPPLY BYPASS
CAPACITORS = 0.1pF + 4.7uF TANTALUM

LT1184 « TAOS
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LT1194

APPLICATIONS INFORMATION

Cable Terminations

The LT1194 video difference amplifier has been optimized
as a low cost cable driver. The £50mA guaranteed output
current enables the LT1194 to easily deliver 7.5Vp-p into
100€, while operating on +£5V supplies, or 2.6Vp-p on a
single 5V supply.

When driving a cable it is important to terminate the cable
to avoid unwanted reflections. This can be done in one of
two ways: single termination or double termination. With
single termination, the cable must be terminated at the
receiving end (75Q to ground) to absorb unwanted en-
ergy. The best performance can be obtained by double
termination (75Q in series with the output of the amplifier,
and 75Q to ground at the other end of the cable). This
termination is preferred because reflected energy is ab-
sorbed at each end of the cable. When using the double
termination technique itis important to note that the signal
is attenuated by a factor of 2, or 6dB. For a cable driver with
a gain of +5 (LT1194 gain of +10), the —3dB bandwidth is
over 30MHz with no peaking.

— Double Terminated Cable Driver
+5V

75Q CABLE

Voltage Gain vs Frequency

16 AL
Ta =25°C ]

\

—
L]

-
o

@

VOLTAGE GAIN (dB)

2
100k ™ 10M
FREQUENCY (Hz)

100M

LT1194 - TATO

A Voitage Controlled Current Source

The LT1194 can be used to make a fast, precise, voltage

controlled current source. The LT1194 high speed differ-
ential amplifier senses the current delivered to the load.
The input signal V)y, applied to the (+) input of the LT1191,
will appear at the (-) input if the feedback loop is properly
closed. In steady state the input signal appears at the
output of the LT1194, and 1/10 of this signal is applied
across the sense resistor. Thus the output current is

simply: Vin
0= 7% 70

The compensation capacitor Cg forces the LT1191 to be

the dominate pole for the loop, while the LT1194 is fast
enoughto be transparent in the feedback path. The ratio of
the load resistor to the sense resistor should be approxi-
mately 10:1 or greater for easy compensation. For the
example shown the load resistor is 100Q, the sense
resistor is 5.1€2, and various loop compensation capaci-
tors cause the output to exhibit an underdamped, criti-
cally, and overdamped response.

Voitage Controtled Current Source

tV|N —3- +

R
5.1Q

} 1o= 220ma

R
100Q

LT1194 - TAIS
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LT1194
APPLICATIONS INFORMATION

Output Current Response Other precautions include:

1. Use a ground plane (see Design Note 50, High Frequency
Amplifier Evaluation Board).

2. Do not use high source impedances. The input capacitance
of 2pF, and Rg = 10k<, for instance, will give an 8MHz
~3dB bandwidth.

3. PC board socket may reduce stability.

Driving Capacitive Load

+20mA CURRENT SOURCE WITH DIFFERENT
COMPENSATION CAPACITORS

LT1194 « TAI6

Differential Video Loop Thru Amplifier for Power Down
Applications

CABLE T T T SR
ouTPUT LT1194 IN DEMO BOARD, C;_ = 50pF

LT1194+ TA1Y

1% RESISTOR WORST CASE CMRR = 2248 Drivi iti
1% RESISTOR WO —— ing c;pacltlve Load

Murphy Circuits

There are several precautions the user should take when
using the LT1194 in order to realize its full capability.
Although the LT1194 can drive a 50pF capacitive load,
isolating the capacitance with 10Q can be helpful. Precau-
tions primarily have to do with driving large capacitive
loads.

LT1194 IN DEMO BOARD, C, = 50pF
WITH 10Q ISOLATING RESISTOR

LT1194 » TA12

2-180 LT



LT1194

- APPLICATIONS INFORMATION

Murphy Circuits

LT1194 « TAL3

An Unterminated Cable Is A 1X Scope Probe is a
a Large Capacitive Load Large Capacitive Load

SIMPLIFIED SCHEMATIC

— v
<€
é 3
-2}
{61 vour
V‘VA
i
? - - % % }f ¢ {4} v-
L 5000 4.5k
ﬂ ol oy #v‘v‘v ‘v‘v‘v
BAL BAL  REF

* SUBSTRATE DIODE, DO NOT FORWARD BIAS

LT1194 + TAL4
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LT1194

\ARSOLUTE MAXIMUM RATINGS

PACKAGE/ORDER INFORMATION

Total Supply Voltage (V¥ tO V™) e e 18V ORDER PART
Differential Input VORage ............c.oervvervnecennnnnnn. +6V TOPVIEW NUMBER
[nput Voltage o e : ..xVg s 7t s
Output Short Circuit Duration (Note 1) ......... Continuous W[E ot LT1194MJ8
Operating Junction Temperature Range [T 5] our LT1194CJ8
LT1194M ... -55°C to 150°C v [T 7] e LT1194CN8
LTH194C ... 0°C to 150°C LT1194CS8
Max. Junction Temperature ......... See Pkg. Descriptions 1 e8 PACKAGE | B PACKAGE
Storage Temperature Range ... S50t 1500 | FERETE DD S SSOPUSTEO |58 PART MARKING
Lead Temperature (Soldering, 10 seC.).....ccoovn..... 300°C BLEADPLASTICSOC 1194
vesl:fﬁc\l.l;l?s!sgtmﬁ l;;!r!s‘ ﬁﬂicsl:)eennmlrgll:l TCA§ 25°C, G < 10pF, unless otherwise noted.
LT1194M/C
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
Vos Input Offset Voltage 1.0 6.0 mv
los Input Offset Current 0.2 30 HA
I Input Bias Current 0.5 135 pA
en Input Noise Voltage fo = 10kHz 15 nVAHz
in Input Noise Current fo = 10kHz 4.0 pANHZ
R Input Resistance Either Input 30 kQ
Cin Input Capacitance Either Input 2.0 pF
Input Voltage Range -25 +3.5 v
CMRR Common Mode Rejection Ratie Vom =-2.5V to +3.5V 65 80 dB
PSRR Power Supply Rejection Ratio Vs =+2.375V to +8V 65 80 dB
Vomax Maximum Output Signal Vg =8V, (Note 2) +3.9 4.3 v
Vim Output Voltage Limit Vi=+0.5V, V¢ = +2V, (Note 3) 120 +120 mv
Vour Qutput Voltage Swing Vs =+8Y, Vper = +3V R =1k +6.6 +6.9 TV
’ Ry = 100Q +63  +67
Vg =8V, Vper = -3V R =1k -6.7 -74
R, = 100Q -64  -67
Vg =15V, Vrer = OV, R = 1k +3.8 4.0
G Gain Error Vo =13V R =1k 05 30 %
RL =100Q 05 30 ‘
SR Slew Rate Vg=11V, R = 1k, (Note 4, 8) 350 500 Vius
FPBW Full Power Bandwidth Vg = 6Vp-p, (Note 5) 185 265 MHz
BW Small Signal Bandwidth 35 MHz
tr, t Rise Time, Fail Time RL = 1k, Vg = £500mV, 20% to 80%, 4.0 6.0 8.0 ns
(Note 8)
tpp Propagation Delay Ry = 1k, Vg = £125mV, 50% to 50% 6.5 ns
QOvershoot ‘ Vo=+125mV 0 %
2-172 LT R



LT1194

—

E€LECTRICAL CHARACTERISTICS

Vg = +5V, Vgeg = OV, Null pins 1 and 8 open circuit, Ty = 25°C, C < 10pF, unless otherwise noted.

LT1194M/C
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
15 Settling Time 3V Step, 0.1%, (Note 6) 200 ns
Diff Ay Differential Gain Ry = 150Q, (Note 7) 0.2 %
Diff Ph Differential Phase Ry = 1509, (Note 7) 0.08 Deg p-p
Is Supply Current 35 43 mA
\fs}eg\ll.%!-c .ﬂn\|l. vffﬂ?s@ cN.ul;ﬁ!:sl 1saTmII§§pen circuit, Tp =25°C, C < 10pF unless otherwise noted.
LT1194M/C
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
Vos Input Offset Voltage 20 8.0
los input Offset Current 0.2 3.0
Is input Bias Current +05 3.0
Input Voltage Range +20 +35
CMRR Common Mode Rejection Ratio Veum = +2.0Vto +3.5V 55 70
Vum Output Voltage Limit Vi=10.5V, Vg = +2V, (Note 3) +20 +120
Vour Output Voltage Swing R = 100€ to Ground Vour High 36 38 v
Vour Low 0.25 04
SR Slew Rate Vg=+1Vto +3V 250 Vius
BW Small Signal Bandwidth 32 MHz
Is Supply Current 32 40 mA
LECTRICAL CHRRACTERISTICS
\I€s+ =5V, Vper = OV, Null pins 1 and 8 open circuit, =55°C < Ty < 125°C, unless otherwise noted.
LT1194M
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
Vos Input Offset Voltage ] 1.0 9.0 mV
AVpg/AT Input Vg Drift L 6.0 uv/reG
fog Input Offset Current ° 0.8 5.0 pA
Ig Input Bias Current ® 1.0 155 RA
Input Voltage Range ® | -25 +3.5 v
CMRR Common Mode Rejection Ratio Vem =-2.5V10 +3.5V e | 58 80 dB
PSRR Power Supply Rejection Ratio - Vg =+2375Vto 5.0V [ ) 60 80 dB
Vum Qutput Voltage Limit Vi=10.5V, Vg = +2V, ° +20 +150 mV
(Note 3)
Vour Output Voltage Swing Vg =18V R. =1k e | +60 +6.6 v
Vier = +3V R = 100Q e[ +59 465
Vg =18V Ry = 1k ® | -6.1 ~6.7
Vegr = —3V Ry = 100Q e|-60 -65
Ge Gain Error Vo=13V,R_ =1k ® 1.0 5.0 %
Is Supply Current ® 35 43 mA

LY AR
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LT1194
- ELECTRICAL CHARACTERISTICS

Vs+ =5V, Ve = OV, Null pins 1 and 8 open circuit, 0°C < Ty < 70°C, unless otherwise noted.

LT1194C
SYMBOL PARAMETER CONDITIONS ‘ MIN TYP MAX uNITS
Vos input Offset Voltage ° 1.0 7.0 mv
AVos/AT Input Vg Drift ) 6.0 uv/eC
lns Input Offset Current - =" T




LT1194

TYPICAL PERFORMANCE CHARACTERISTICS

Input Bias Current vs Common Common Mode Voltage vs
Mode Voltage Input Bias Current vs Temperature Supply Voltage
4 B 03 T 10 T
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LT1184 « TPCOt LT1194 - TPCO2 LT1194 - TPCO3
Equivalent Input Noise Voltage vs Equivalent Input Noise Current vs
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“TYPICAL PERFORMANCE CHARACTERISTICS

Output Impedance vs Freguency
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Output Short Circuit Current vs
Temperature
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Voltage Gain vs Frequency with
Control Voitage
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COMMON MODE REJECTION RATIO (dB)
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Output Voltage Limiting vs
Supply Voltage
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" Power Supply Rejection Ratio vs
Frequency (Output Referred)
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- TYPICAL PERFORMANCE CHARACTERISTICS

Output Voltage Step vs
Seitling Time
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APPLICATIONS INFORMATION

The LT1194is a video difference amplifier witha fixed gain
of 10(20dB). The amplifier has two uncommitted highinput
impedance (+) and (=) inputs which can be used either
differentially or single-ended. The LT1194 includes a
Limiting feature which allows the amplifier to reduce its
output as a function of DC voltage on the BAL/V¢ pins. The
Limiting feature uses input differential pair limiting to
prevent overload in subsequent stages. This technique
allows extremely fast limiting action.
Input Limiting

OUTPUT

20dB INPUT OVERDRIVE Vg = 4.2V

LT1194 « TAOG

Power Supply Bypassing

The LT1194 is quite tolerant of power supply bypassing. In
some applications a 0.1uF ceramic disc capacitor placed
1/2 inch from the amplifier is all that is required. A scope
photo of the amplifier output with no supply bypassing is
used to demonstrate this bypassing tolerance, R = 1kQ.

No Supply Bypass

S

IN DEMO BOARD, R, = 1kQ

LT1194 - TAO7

in many applications, and those requiring good settling
time, it is important to use multiple bypass capacitors. A
0.1uF ceramic disc in parallel with a 4.7uF tantalum is
recommended. Two oscilloscope photos with different
bypass conditions are used to illustrate the settiing time
characteristics of the amplifier. Note that aithough the
output waveform looks acceptable at 1V/div, when ampli-
fied to 10mV/div the settling time to 10mV is 200ns. The
time drops to 162ns with multiple bypass capacitors, and
does not exhibit the characteristic power supply ringing.

Settling Time Poor Bypass

SETTLING TIME TO 10mV,
~ SUPPLY BYPASS CAPACITORS = 0.1uF

LT1154 « TAOS

SETTLING TIME TO 10mV, SUPPLY BYPASS
CAPACITORS = 0.1pF + 4.7uF TANTALUM

LT1184 « TAOS
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APPLICATIONS INFORMATION

Cable Terminations

The LT1194 video difference amplifier has been optimized
as a low cost cable driver. The £50mA guaranteed output
current enables the LT1194 to easily deliver 7.5Vp-p into
100€, while operating on +£5V supplies, or 2.6Vp-p on a
single 5V supply.

When driving a cable it is important to terminate the cable
to avoid unwanted reflections. This can be done in one of
two ways: single termination or double termination. With
single termination, the cable must be terminated at the
receiving end (75Q to ground) to absorb unwanted en-
ergy. The best performance can be obtained by double
termination (75Q in series with the output of the amplifier,
and 75Q to ground at the other end of the cable). This
termination is preferred because reflected energy is ab-
sorbed at each end of the cable. When using the double
termination technique itis important to note that the signal
is attenuated by a factor of 2, or 6dB. For a cable driver with
a gain of +5 (LT1194 gain of +10), the —3dB bandwidth is
over 30MHz with no peaking.

— Double Terminated Cable Driver
+5V

75Q CABLE

Voltage Gain vs Frequency
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A Voitage Controlled Current Source

The LT1194 can be used to make a fast, precise, voltage

controlled current source. The LT1194 high speed differ-
ential amplifier senses the current delivered to the load.
The input signal V)y, applied to the (+) input of the LT1191,
will appear at the (-) input if the feedback loop is properly
closed. In steady state the input signal appears at the
output of the LT1194, and 1/10 of this signal is applied
across the sense resistor. Thus the output current is

simply: Vin
0= 7% 70

The compensation capacitor Cg forces the LT1191 to be

the dominate pole for the loop, while the LT1194 is fast
enoughto be transparent in the feedback path. The ratio of
the load resistor to the sense resistor should be approxi-
mately 10:1 or greater for easy compensation. For the
example shown the load resistor is 100Q, the sense
resistor is 5.1€2, and various loop compensation capaci-
tors cause the output to exhibit an underdamped, criti-
cally, and overdamped response.

Voitage Controtled Current Source

tV|N —3- +

R
5.1Q

} 1o= 220ma

R
100Q

LT1194 - TAIS
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APPLICATIONS INFORMATION

Output Current Response Other precautions include:

1. Use a ground plane (see Design Note 50, High Frequency
Amplifier Evaluation Board).

2. Do not use high source impedances. The input capacitance
of 2pF, and Rg = 10k<, for instance, will give an 8MHz
~3dB bandwidth.

3. PC board socket may reduce stability.

Driving Capacitive Load

+20mA CURRENT SOURCE WITH DIFFERENT
COMPENSATION CAPACITORS

LT1194 « TAI6

Differential Video Loop Thru Amplifier for Power Down
Applications

CABLE T T T SR
ouTPUT LT1194 IN DEMO BOARD, C;_ = 50pF

LT1194+ TA1Y

1% RESISTOR WORST CASE CMRR = 2248 Drivi iti
1% RESISTOR WO —— ing c;pacltlve Load

Murphy Circuits

There are several precautions the user should take when
using the LT1194 in order to realize its full capability.
Although the LT1194 can drive a 50pF capacitive load,
isolating the capacitance with 10Q can be helpful. Precau-
tions primarily have to do with driving large capacitive
loads.

LT1194 IN DEMO BOARD, C, = 50pF
WITH 10Q ISOLATING RESISTOR

LT1194 » TA12
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- APPLICATIONS INFORMATION

Murphy Circuits

LT1194 « TAL3

An Unterminated Cable Is A 1X Scope Probe is a
a Large Capacitive Load Large Capacitive Load

SIMPLIFIED SCHEMATIC
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