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High Performance
Video Op Amp

AD811

FEATURES
High Speed
140 MHz Bandwidth (3 dB, G = +1)
120 MHz Bandwidth (3 dB, G = +2]
35 MHz Bandwidth (0.1 dB, G = +2)
2500 V/ps Slew Rate
25 ns Settling Time to 0.1% (For a 2 V Step)
65 ns Settling Time to 0.01% (For a 10 V Step)
Excellent Video Performance (R =150 )
0.01% Differantial Gain, 0.01° Differential Phase
Valtage Noise of 1.9 nWWHz
Low Distartion: THD = =74 dB @ 10 MHz

Excellent DC Precision e LR LA

3 mV max Input Offset Voltage® . %
Flexible Operation
Specified for x5 V and +15 V Operation
+2.3 V Output Swing into a 75 & Load [V = 25 V)

APPLICATIONS N .

Videa Crosspoint Switchers, Multimedia Broadcast
Systems "

HDTV Compatible Systems

Video Line Drivers, Distribution Amplifiers

ADC/DAC Buffers S PR

PC Restoration Circuits

Medical—Ultrasound, PET, Gamma and Counter
Applications s ot ety RTERRE B

PRODUCT DESCRIPTION

The AD811 is a wideband current-feedback operational ampli-
fier, optintized for broadcast quiality video systems. The-3dB
bandwidth of 120 MHz at a gain of +2 and differential gain and
phase of 0.01% and 0.01° (Ry = 150 Q) make the ADBI1 an
excellent choice for all video systems. The ADBS11 is designed to
meet a stringent 0.1 dB gain flatness specification to a band-
width of 35 MHz (G = +2) in addition to the low differential
gain and phase ertors. This performance is achieved whether
driving one or two back rerminated 75 Q cables, with a low
power supply current of 16.5 mA. Furthermore, the AD811 is
specified over a power supply range of +4.5 V1018V,
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The ADB11 is also excellent for pulsed applications where tran-
sient response is critical. It can achieve a maximum slew rate of
grearer than 2500 V/ps with a gsertling time of less than 25 ns ©
0.1% on a 2 volt step and 65 ns 10 0.01% on a 10 volt step.

The ADBI1 is ideal as an ADC or DAC buffer in data acquisi-
tion systems due to its low distortion up to 10 MHz and its wide
unity gain bandwidth. Because the ADBI11 is a current feedback
amplifier, this bandwidth can be maintained over a wide range
of gains. The AD811 also offers low voltage and current noise of
1.9 nVNEz and 20 pA~Hz, respectively, and excellent de accu-
racy for wide dynamic range applications.
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ADSI 1 —SPEC I Fl CATI UNS (@T, =+25°C and V5= =15V de, Rigpp = 150 unless otherwise noted)

ADS11JAL ADS11§?
Model Conditions Vs Min Typ Max Min Typ Max | Units
DYNAMIC FERFORMANCE
Small Signal Bandwidth (No Peaking)
-3 dB
G=+1 Ryp = 562 (2 +15V 140 140 MHx
G=+2 Rpp = 649 Q) +15V 120 120 MEL:
G=+2 R =35620Q 5V 80 80 MHz
G=+10 Rpp =5110 +15V 100 100 MH:z
0.1 dB Flat
G=+2 Rpp = 5628 5V 25 25 MHz
Rpp = 649 2 +15V 35 35 MHz
Full Power Bandwidth? Vour=20¥pp +15V 40 40 MEH:
Slew Rate Vour=4 Vp-p +5V 400 400 Vius
Vour=20Vpp £15V 2500 2500 Vips
Settling Time to 0.1% 10 V Step, Av=-1 +15V 50 50 ns
Settling Time to 0.01% 65 63 ns
Settling Time to 0.1% 2V Step, Av=-1 5V 25 25 ns
Rise Time, Fall Time Rrp = 649, Ay = +2 15V 35 3.5 ns
Differential Gain f=3.58 MHx +15V 0.01 0.01 %
Differential Phase f=3,58 Ml +15V 0.01 0.01 Degree
THD @ fe = 10 MEEe Vour=2Vpp, Av=+2 +15V ~T4 74 dBe
Third Order Intercept® @ fo= 10 MEL: _ BV 36 36 dBm
s o o e S < ; +15V " T 43 S 43 dBm
INPUT OFFSET VOLTAGE ) +5V, 15V 0.5 3 0.5 3 mV
Tamyte Thanx 5 5 mY
Offset Voltage Drift 5 5 uvreCe
INPUT BLAS CURRENI‘
—Inprat i 5V, 13V 2 5 2 5 pA
Tama 10 T;.J_ua E 15, 30 HA
+Iaput L : § :!:5 V :l: 15 V 2 10 2 10 171
~Figite Taaa ol IR 20 25 HA
TRANSRESISTANCE Tamito Thax 5
U Vgr=diovo 5
Ry==o +15V 0.75 1.5 Q75 15 MQ
Ry =200 Q +15V 0.5 0.75 0.5 0.75 MCQ
Vour=125V
Fyp= 150 Q +3V, 0.25 0.4 0125 0.4 MQ
COMMON-MODE RE[JECTION ) *
Vs (vs. Common Mode) ;
Tan to Taax Veu =125 +5v' 56 60 50 60 dB
Tamato Taax Veu=110V +15V 60 66 56 b6 dB
Input Current (vs. Common Mode) Tam to Taax ; 1 3 1 3 AN
POWER SUPFLY REJECTION Vs=145Vwotl8V
Vos Tamato Taoast 60 10 60 70 dB
+Input Current Tamito Tax 03 2 0.3 2 HANV
—Input Current Tamat0- Tz 0.4 2 0.4 2 AN
INPUT VOLTAGE NOISE f=1kHe 1.9 1.9 nVAHz
INPUT CURRENT NOISE f=1kHz 20 20 pANHE
OUTPUT CHARACTERISTICS .
Voltage Swing, Useful Operaring Range® 5V +2.9 £2.9 v
Rt +15V +12 +12 v
Cumrent | Ty = +25°C : 100 100 mA
Short-Circuit Current 150 150 mA
Output Resistance = (Open Loop (@ 5 MHz) -9 — 9 Q
INPUT CHARACTERISTICS i
+Input Resistance 1.5 1.5 MQ
~Input Resistance T 14 7 14 {
Input Capacitance +Input 15 7.5 pF
Common-Mode Voltage Range Y 3 +3 v
15V +13 +13 v
POWER SUPPLY
Operating Range +4.5 +18 | t45 +18 v
Quiescent Current +5V 14.5 160 14.5 16.0 | mA
+15V 16.5 18.0 16.5 18.0 | mA
TRANSISTOR COUNT #of Transismrs 40 40
NOTES
"The AD811]JR is spedified wnﬂ:t:tSVpuwcrmpphcs only, with operation up w £ 12 volis. .
25ee Analog Devices” military data sheet for 883B tested specifications.
3EPBW = slew rate/(2 7 Vepar)-
“Output power level, tested at a closed loop gain of two.
[ Teeful aperating range is defined as the output voltage at wlmh lme]nly begins to degrade.
Specificatiors subject 1o change wu.hou: nouce
o REV. D
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AD811

ABSOLUTE MAXIMUM RATINGS!

Supply Voltage .. .ccovveviiienianaenninenieennes +18V
ADBLITIE CradiNIY sissmumwvns voe oxnssmsames +12V
Internal Power Dissipation® ........ Observe Derating Curves
OGutput Short Circuit Duration ... .. Observe Derating Curves
Common-Mode Input Voltage ... . c.civianns .. IV
Differential Input Voltage ....coovinverraaniaararans 6V
Storage Temperature Range (G E) ...... . .—65°C to +150°C
Storage Temperature Range ML, R) . ....... —65°C to +125°C
Operating Temperature Range
ADSBII] o iiiii e 0°C ta +70°C
ADBIIA .. h.iiiiainresaasstarasans —40°C to +85°C
ADSBIIS ... .. ...... GBS SR e e —55°C to +125°C
Lead Temperarure Range (Soldering 60 sec) ...... .. +300°C
NOTES

1Siresscs above those listed under Absolure Maximum Ratings may ¢ausc permmia-
nent damage to the device, This is a stress rating anly; functional operation of the
device at these or any other conditions above those indicated in the operatonal

section of this specification is not implicd. Exposurc to abeohute maximum mting

251 cad Plastic Package: 8= 00°CIW
8-Lead Cerdip Package: 8ia = 110°C/W
8-Lend SOIC Package: @y = 155°C/W
16-Lead SOIC Package: B = 85°C/W
20-Lead SOIC Package: O = 80°CIW

20-Lead LCC Package: 8, = T0°C/W

conditions for extended periods may affect device reliability.

ORDERING GUIDE
Temperature Package

Model Range Option* -
ADBIIAN —40°C 1o +85°C. . N-8
ADS11AR-16 —40°C to +85°C. . R-16
ADSIIAR-20 —40°C to +85°C . R-20
ADSBIIIR 0°C to +70°C . . .. SO-8
ADBS11SQ/8838 —55°C o +125°C Q-8
5962-9313101MPA -55°Cto +125°C - Q-8
ADBL1SE/883B ~55°C 10 +125°C E-20A
5962-9313101M2A -55°C to +125°C E-20A
ADBI11JR-REEL 0°C to +70°C SO-8
ADB11JR-REEL7 0°C to +70°C 80-8
ADE11AR-16-REEL. | —40°Cto +85°C. R-16
ADBI1AR-16-REEL7 =40°C to +85°C R-16
ADBI1AR-20-REEL —40°C to +85°C R-20
ADB11ACHIPS —40°C to +85°C . Die
ADB11SCHIPS —55°C 10 +125°C - Die

*E = Ceramic Leadless Chip Cammier; N = Plastic DIP; Q= Cerdip; SO(R) =
Small Outline IC (SOIC). e

CAUTION

MAXIMUM POWER DISSIPATION

The maximum power that can be safely dissipated by the

ADBI 1 i limited by the associated rise in junction temperature.
For the plastic packages, the maximum safe junction tempera-
fre is +145°C. For the cerdip and LCC packages, the maxi-
mum junction tempetature is +175°C. If these maximums are
exceeded momentarily, proper circuit operation will be restored
as soon as the die temperanire is reduced. Leaving the device in
the “overheated” condition far an extended period can result in
device burnout, To ensure proper operation, it is important to
abserve the derating curves in Figures 17 and 18.

While the AD811 is internally short circuit protecred, this may
not be sufficient to guarantee that the maximum juncticn tem-
perature is not exceeded under all conditions. One important
example is when the amplifier is driving a reverse terminated

75 O cable and the cable’s far end is shorted to a power supply.
With power supplies of 12 volts (or less) at an ambient tem-
peratire of +25°C or less, if the cable is shorted to a supply rail,

* thii the amplifier will notbe destroyed, even if this condition

persists for an exrended period.

ESD SUSCEPTIBILITY

__ESD (glectrosttic dischapge), sensitive device. Electrostatic

charges as high as 4000 volts, which readily accumulate on the
human body and on test equipment, can discharge without

- derection: Althongh the ADI&11 features proprietary ESD pro-

tection circuitry, permaneit damage may still occur on these
devices if they are subjecred to high energy electrostatic dis-
charges. Therefore, proper ESD precautions are recarnmended
tir-avoid any performance degradation or loss of functionality.

" METALIZATION PHOTOGRAPH

Contact Fuctoiy for Latest Dimensions.
Dimensions Shown in Inches and {mum).

i : V+
S

=lNEP
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ESD (electrostatic discharge) sensitive device. Electrostatic charges as high as 4000 V readily.
accumulate on the human body and test equipment and can discharge without detection.
Although the ADS811 fearures proprictary-ESD protection circuitry, permanent damage may

occur on devices subjceted to high encrgy electrostatic discharges. Therefore, proper ESD.
precautions are recommended to avoid performance degradation or loss of functionality.

WARNING!

e

SD SENSITIVE DEVICE

REV.D 3
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AD811-Typical Performance Characteristics
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AD811
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AD811
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Typical Characteristics, Noninverting Connection—-AD811

-]
G ! 1 !
R b
g 8 |-—RL=1500
*Vg Ag==
Vg= =15V
Vour 70 3 Rpg =75012
TEKTRONIX
PB2D1 FET -] —
FROBE 1 I~
T 3 B
o " ” 7 5V A
=%
HPB1 30 8=
el 5041 -5 Rpg = 61910 A
GENERATOR : \ \
B.ApF g Vg -8 \
-12 ‘
m 10M 100M

FREQUENCY - Hz

" Figure 22. Closed-Loop Gain vs. Frequency, Gain = +1

L S PR S PP et Ak e

28
G=+10
i Vg = 215V
23— o 5
RL= 1504 7] Rog = 5110
; 20
. . "‘\.i
\\ \

-dB
v
L

17
g . : \\ \
Vg = 25V \
u - Rea=M200 \
8y \\

m 10M 100M
FREQUENCY - Hz

Figure 23. Closed-Loop Ga.r‘n vs. Frequency, Gain = +10

Figure 21. Small Signal Pulse Response, Gain =+10 Figure 24. Large Signal Pulse Response, Gain = +10

REV. D | ‘ 9




RNALOG DEVICES FAX-ON-DEHAND HOTLINE - Fage 3

AD811-Typical Characteristics, Inverting Connection
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AD811

APPLICATIONS

General Design Cansiderations

The AD811 is a current feedback amplifier optimized for use in
high performance video and data acquisition applications. Since
it uses a current feedback architecture, its closed-loop -3 dB
bandwidth is dependent on the magnitude of the feedback resis-
tor. The desired closed-loop gain and bandwidth are obrained
by varying the feedback resistor (Rgp) to tune the bandwidth,
and varying the gain resistor (Rg) to get the correct gain. Table ]
contains recommended resistor values for a variety of useful
closed-loop gains and supply voltages.

Table I. -3 dB Bandwidth vs. Closed=Loop Gain and

Resistance Valnes
Vs = =15 Vv
Closed-Loop -3 dB BW
Gain Rip R (MHz)
+1 |msoQ e
+2 Tea0 " 490 120
+10 511 Q 56.2 0 100
-1 590 Q 500 Q 115
-10 511Q | 5110 .
V3 =45V
Closed-Loop. . s S . 3dBBW
Gain Rrp Ro (MHz)
+1 6190 - 80
+2 562 L2+ 5628 80
+10 | 4429 487 Q 65
-1 -1 56240 - 562 Q 75
-10 442 Q) 442 Q. 65
Vs= 10V o &
Closed-Loop - -3dBBW.
Gain : Rrn Rg (MHz)
+1 L 649 Q : 105
+2 560 Q2 590 Q 105
+10 499 ©49.9 Q. 80
-1 p 500 Q 500 Q 105
-10 490 Q -49.9 Q- 80

Figures 11 and 12 illustrare the relationship between the feed-
back resistor and the frequency and time domain response char-
acteristics for a closed-loop gain of +2. (The response at other
gains will be similar.) :

The 3 dB bandwidth is somewhat dependent on the power supply
volmge. As the supply voltage is decreased for example, the
magnitude of internal junction capacitances is increased, causing
a reduction in closed-loop bandwidth. To compensate for this,
smaller values of feedback resistor are used at lower supply
voltages.

REV. D

Achieving the Flattest Gain Response at High Frequency
Achieving and maintaining gain flatness of better than 0.1 dB at
frequencies above 10 MHz requires careful consideration of
several issues.

Choice of Feedback and Gain Resistors

Because of the above-mentioned relationship between the 3 dB
bandwidth and the feedback resistor, the fine scale gain flatness
will, to some extent, vary with feedback resistor tolerance. It is,
therefore, recommended that resistors with a 1% tolerance be
used if it i desired to maintain flatness over a wide range of
production lots. In addition, resistors of different construction
have different associared parasitic capacirance and inductance.
Metal-film resistors were used for the bulk of the characteriza-
tion for this data sheet. It is possible that values other than those
indicated will be optimal for other resistor types.

. Printed Circuit Board Layout Considerations

As 1o be expected for a wideband amplifier, PC board parasitics
can affect the overall closed loop performance. Of concemn are
stray capacitances at the otitput and the inverting input nodes. If
a ground plane is to be used on the same side of the board as

the signal traces, a space (3/16" is plenty) should be left around
the signal lines to minimize coupling. Additionally, signal lines

- connecting the feedback-and gain resistors should be short

enough so that their associated inductance does not cause

high frequency gain errors. Line lengths less than 1/4" are
recommended. o

Quality of Coaxial Cable .

Optimum flatness when driving a coax cable is possible only
when the driven cable is terminated at each end with a resistor
marching irs characteristic impedance. If the coax was ideal,
then the resulting flaméss would not be affected by the length of
the cable. While outstanding results can be achieved using inex-
pensive cables, it should be noted that some variation in flatness
due to varying cable lenigths may be experienced.

Power Supply Bypassing :

Adequate power supply bypassing can be critical when gptimiz-
ing the performance of a high frequency circuit. Inductance in
the power supply leads can form resonant circuits that produce
peaking in the amplifier’s response. In addition, if large current
transients must be delivered to the load, then bypass capacitors
(typically greater than | pF) will be required to provide the best
settling time and lowest distortion, Although the recommended
0.1 UF power supply bypass capacitors will be sufficient in many
applications, more elaborate bypassing (such as using two paral-
leled capacitors) may be required in some cases.

o 8
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AD811

Driving Capacitive Loads

“The feedback and gain resistor values in Table I will result in
very flat closed-loop responses in applications where the load
capacitances are below 10 pF. Capacitances greater than this
will result in increased peaking and overshoot, although not
necessarily in a sustained oscillation,

There are at least two very effective ways to compensate for this
effect. One way is to increase the magnitude of the feedback
resistor, which lowers the 3 dB frequency. The other method is
to include a small resistor in series with the output of the ampli-
fier to isolate it from the load capacitance. The results of these
two techniques are illustrated in Figure 32. Usinga 1.5 k2
feedback resistor, the output ripple is less than 0.5 dB when driv-
ing 100 pF. The main disadvantage of this method is that it
sacrifices a lirde bit of gain flamess for increased capacitive load
drive capability. With the second method, using a series resistor,
the loss of flatness does not occur.

Rg (OPTIONAL)

+ ad j;uﬂw

Vg .

Figure 31. Recommended Cannec;tion,far Driving a Large
Capacitive Load : . o .

12 ‘ I - l‘
3 14 13 Rep = 1.5K11 :

Hg:n‘ \\ i

I—G=+2 #
Vg= 215V Rpg = 849141
R = 1Dk Rg = 304}

0 |— G = 100pF

g
Il oy

-3

-G

" 10M ' 1008
FREQUENCY - Hz !

Figure 32. Performance Comparison of Two Methods for
Driving a Capacitive Load

o) T 1
=42 |
a0 VB = =16V
a0 RAg VALUE SPECIFED
IS FOR FLATTEST
. 70 FREGUENCY RESPONSE —|
=
i B .
e \
5 50 <
" d
3 ~
5 ny
30 "\\
20 ™
|
10
o
10 100 1000

LOAD CAPACITANCE - pF

Figure 33. Recomm ended Value of Series Resistor vs. the
Amount of Capacitive Load

Figure 33 shows recommended resistor values for different load
capacitances. Refer again to Figure 32 for an example of the
results of this method. Note that it may be necessary to adjust
the gain setting resistor, Rg, to correct for the attenuation which
resuits due to the divider formed by the series resistar, Rg, and
the load resistance.

Applications which require driving a large load capacitance at a
high slew rate are often limited by the output current available
from the driving amplifier. For example, an amplifier limited to
25 mA output-current cannot-drivé a 500 pF load at a slew rate
greater than 50 V/js. However, because of the ADB11’s 100 mA
output current, a slew rate of 200 V/us is achievable when driv-
ing this same 500 pF capacitor (see Figure 34).

- Figure 34. Output Waveform of an AD811 Driving a
' 500 pF Load, Gain = +2, Aeg = 649Q, As = 15Q,
E Rs = 0 K2
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Operation as a Video Line Driver

The ADS11 has been designed to offer outstanding perfor-
mance at closed-loop gains of one or greater, while driving
multiple reverse-terminated video loads. The lowest differential
gain and phase errors will be obtained when using 15 valt
power supplies. With+12 volt supplies, there will be an insig-
nificant increase in these errors and a slight improvement in
gain flamess. Due to power dissipation considerations, +12 volt
supplies are recommended for optimum video performance.
Excellent performance can be achieved at much lower supplies
as well.

The closed-loop gain vs. frequency at different supply voltages
is shown in Figure 36. Figure 37 is an oscilloscope photograph
of an AD811 line driver’s pulse response with £15 volt supplies.
The differential gain and phase error vs. supply are plotted in

Ficures 38 and 39, re ively. B FJguT 3571/ Small S{gngl FPulse Response, Gain = +2,
s=%
Another important consideration when driving multiple cables
is the high frequency isolation berween the ourputs of the. . oL " s
cables. Due to its low output impedance, the AD811 achieves — ]
better than 40 dB of output to output isolation at 5 MHz driv- bl
ing back terminated 75 £) cables. 0.08 2: ;4;;:“"2
L 100 IRE
I iy e TBLCABLE et o) [ i IO &:&lLATED
v . P |
' o sentiait Ratsnat 4 b @ | e DRIVING A'SINGLE, BACK TERMINATED,
. . - 7501 COAX CABLE
e b. DRIVING TWO PARALLEL,
BACK TERMINATED, COAX CABLES
5 g03
" 002 b
T34 CABLE
Yy Lt P
a |

5 6 7 '8 ' B 10 1 12 13 14 15
SUPPLY VOLTAGE — tVolts

V 01 uF £
' % 8 Figiire 38. Differential Gain Error vs. Supply Voltage for
Vg the Video Line Driver of Figure 35

Figure 35. A Video Line Driver Opsra%}.’bg ata Gaifi of +2

t

12 T | HHH . P \ e Rp= 6480

G=+2 \ Fe=3.58MHz
) = | 100 IRE
B |— Ri= 1500 Yes by d 018 ek
Fg =R Reg=84300 - \ i
: : : 1 014 A I Pl
G ) ""‘-:--.\ ] B 12 \ \ . DRIVING A SINGLE, BACK TERMINATED, _]
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g g=%5Y P a8 b= Gy
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\ \ 5 N vl
| 0.04 |— sile s —
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002 F————
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Figure 36. Closed-Loop Gain vs. Frebuen‘cy, Gain = +2 Figure 38. Differential Phase Error vs. Supply Voltage for
: : the Video Line Drivér of Figure 35
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AD811

An 80 MHz Voltage-Controlled Amplifier Circunit
The voltage-controlled amplifier (VCA) circuit of Figure 40
shows the AD811 being used with the AD834, a 500 MHz,
4-quadrant multiplier. The AD834 multiplies the signal input
by the de cantrol voltage, V. The ADE34 outputs are in the
form of differential currents from a pair of open collectors,
ensuring thar the full bandwidth of the multiplier (which ex-
ceeds 500 MHz) is available for certain applications. Here,
the ADS11 op amp provides a buffered, single-ended ground-
referenced output. Using feedback resistors RS and R9 of
511 ©, the overall gain ranges from —70 dB, for Vg=0dBto
+12 dB, (a numerical gain of four), when Vg = +1 V. The over-
all transfer function of the VCA is:

Vour= 4 (X1 —X2)(Y1~-Y2)
which reduces to Vgur = 4 Vg Vpy using the Iabeling conven-
tions shown in Figure 40. The circuit’s -3 dB bandwidth of
80 MHz, is maintained essentially constant—independent of
gain. The response can be maintained flat to within+0.1 dB .. .
from dc to 40 MHz at full gain with the addition of an optional
capacitor of about 0.3 pF across the feedback resistor R8. The
circuit produces a full-scale output of +4 V fora 1 V input,
and can drive a reverse-rerminated load of 50Q or 75 Qto+2 V.

The gain can be increased 1 20 dB (x1C) by raising R8 and R9
to 1.27 kQ, with a corresponding decrease in—3 dB bandwidth
ta about 25 MHz. The maximum output voltage under these
conditions will be increased to+9 V using 12 V supplies.

The gain-contral input voltage, Vg, may be a positdve or nega-
tive ground-referenced voltage, or fully differential, depending
on the user’s choice of connections at Pins 7 and 8. A positive
value of Vi results in an overall noninverting response. Revers-
ing the sign of Vg simply causes the sign of the overall response
to invert. In fact, although this circuit has been classified as a
voltage-controlled amplifier, it is also quite useful as a general-
purpose four-quadrant mulriplier, with good load-driving capa-
bilities and fully-symmetrical respanses from X- and Y-inputs.
The AD811 and AD#834 can both be operated from power

supply voltages of £5 V. While it is not necessary to power them
from the same supplies, the common-mode voltage at W1 and

2. must be biased within the common-mode range of the
_ADS811’s inpur stage. To achieve the lowest differential gain and

phase errors, it is recommended that the ADB11 be operated
from power supply voltages of +10 valts or greater, This VCA
circuit is designed to operate from a=+12 volt dual power

supply.

FB
= s —{3 412V
B T Yl .;;.-’1 5
i ol b DARF
i | % gl
- R1 10042 R - o
o A -
Va ! Lasnouinal e
! R2 100} r!‘l =1 e I—EL‘-l wik el |
V X2 xt svg Wi 1ozt any
: . -
) - ADBS4 Vour
vi ¥z Vs w2 2
o : RS J L HY
GIEITE0Te 19222 2940 3 FL
Yin O - S
L R3 e " ko
o 0 OARF
i IP—-—”-%

*AE = R = 51141 FOH X4 GAIN
=1.27kil FOR X10 GAIN

Figure 40. An 80 MHz Voitage-Controlled Amplifier
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AD811

A Video Keyer Circuit
By using two AD834 multipliers, an ADS11,and a1 Vde
source, a special form of a two-inpur VCA circuit called a
video keyer can be assembled. “Keying” is the term used in
reference to blending two or more video sources under the
conrrol of a third signal or signals to create such special effects
as dissolves and overlays. The circuit shown in Figure 41 is a
two-input keyer, with video inputs Va and Vg, and a control
input Vg. The transfer fanction (with Voyr at the load) is
given by:

Vourr=G Vi + (1-G) Va

where G is a dimensionless variable (actually, just the gain of
the “A” signal path) that ranges from 0 whenVg=0,to 1
when Vg = +1 V. Thus, Vour varies continuously between Vi,
and Vy as G varies from 0 to 1.

Circuit operation is straightforward. Consider first the signal
path through Ul, which handles video input V. Its gain is

clearly zero when Vg = 0and the scaling we have chogen . coimmd tnv.

ensures that it i€ unify wheii Vg = +1 V; this tikes care of the
first term of the transfer function. On the other hand, the Vo
input to U2 is taken to the inverting input X2 while X1 is

biased at an accurate +1 V. Thus, when Vg = 0, the response

to video input Vy is already at its fillscale Vilue of umity,
whereas when Vg = +1 V, the differential input X1-X2 is zero.
This generates the.second term. ... ... - S

The bias currents required at the ourput of the multipliers are
provided by R8 and R9. A de-level-shifting network comprising
R1O/R12 and R11/R13 ensures that the input nodes of the
ADBI1 are positioned at a voltage within its common-mode
range. At high frequencies C1 and C2 bypass R10 and R11
respectively. R14 is included to lower the HF loop gain, and is
needed because the volrage-to-current conversion in the
ADB34s, via the Y2 inputs, results in an effective value of the
feedback resistance of 250 £J; this is only about half the value
required for optimum flatness in the AD811’s response. (Mot
that this resistance is unaffected by G: when G = 1, all the
feedback is via U1, while when G = 0 itis all via U2).R14
reduces the fractional amount of output current from the multi-
pliers into the current-summing inverting input of the AD811,
by sharing it with R8. This resistor can be used to adjust the
bandwidth and damping factor to best suit the application.

.. To generate the 1 V dc needed for the “1-G” term an AD589

reference supplies 1.225 Vx 25 mVto a voltage divider consist-
ing of resistors R2 threugh-R4.Potentiometer R3 should be
adjusted 1o provide exactly +1V ar the X1 inpur.

In this case, we have shown an arrangement using dual supplies
of +5 V for both the AD834 and the AD811. Also, the overall

- gain in this case is arranged-to be unity at the load, when it is

driven from a reverse-terminated 75 £ line. This means that the
“cual VCA” has to operate at a maximum gain of 2, rather
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Figure 41. A Practical Video Keyer Circuit
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AD811

than 4 as in the VCA circuit of Figure 40. However, this cannot R14 = 49.901

be achieved by lowering the feedback resistor, since below a 0 » =

critical value (not much less than 500 Q) the AD811%s peaking i GAIN ] 7\ N
may be unacceptable. This is because the dominant pole in the 9 o R14= 1370 \\.}
apen-loop ac response of a current-feedback amplifier is con- ¥

trolled by this feedback resistor. It would be possible to operate g 30

ar a gain of X4 and then arrenuate the signal at the ourput. & 40 Ak =]
Instead, we have chosen to attenuate the signals by 6 dB at the e CHANNEL L~ A
input to the AD811; this is the function of R8 through R11. % reamun?uleu \ /,/’

Figure 42 is a plot of the ac response of the feedback keyer, - ' o

when driving a reverse terminated 50 Q cable, Qutput nise and =20 i

adjacent channel feedthrough, with either channel fully off and -80 Tl

the other fully on, is about —50 dB © 10 MHz. The feedthrough

at 100 MHz is limited primarily by board layout. For Vg = +1V, 10k 100k L 1M 100M
the —3 dB bandwidth is 15 MHz when using a 137 £ resistor for FREQUENCY - Hz

R14 and 70 MHz with R14 = 49.9 . For further information ‘ .

regarding the design and operation of the VCA and video keyer Figure 42. A Plot of the AC Response of the Video Keyar
circuits, refer to the application nate “Video VCA’s and Keyers

Using 'ﬂ]e AD834 &;ms‘ll"‘by‘ B.mef,_ qarkel m Gﬂbert,' TP T ROE PRt | AR o B i

available FREE from Analog Devices.
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AD811

OUTLINE DIMENSIONS
Dimcnsions shown in inches and (mrm).
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