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REV. A
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a Low Power

Video Op Amp with Disable

AD810

One Technology Way, P.O. Box 9106, Norwood, MA 02062-9106,  U.S.A.
Tel: 617/ 329-4700 Fax: 617/ 326-8703

FEATURES

High Speed

80 MHz Bandwidth (3 dB, G = +1)

75 MHz Bandwidth (3 dB, G = +2)

1000 V/ ms Slew  Rate

50 ns Settling Time to 0.1% (VO = 10 V Step)

Ideal for Video Applications

30 MHz Bandw idth (0.1 dB, G = +2)

0.02% Differential Gain

0.048 Differential Phase

Low Noise

2.9 nV/ √Hz Input Voltage Noise

13 pA/ √Hz Inverting Input Current Noise

Low Power

8.0 mA Supply Current max

2.1 mA Supply Current (Power-Down M ode)

High Performance Disable Function

Turn-Off Time 100 ns

Break Before M ake Guaranteed

Input to Output Isolation of 64 dB (OFF State)

Flexible Operation

Specified for 65 V and 615 V Operation

62.9 V Output Sw ing Into a 150 V Load (VS = 65 V)

APPLICATIONS

Professional Video Cameras

Multimedia Systems

NTSC, PAL & SECAM  Compatible Systems

Video Line Driver

ADC/ DAC Buffer

DC Restoration Circuits

P ROD UCT D ESCRIP TION

T he AD 810 is a composite and H D T V compatible, current

feedback, video operational amplifier, ideal for use in systems

such as multimedia, digital tape recorders and video cameras.

T he 0.1 dB flatness specification at bandwidth of 30 M H z

(G = +2) and the differential gain and phase of 0.02% and

0.04° (N T SC) make the AD 810 ideal for any broadcast quality

video system. All these specifications are under load conditions

of 150 Ω (one 75 Ω back terminated cable).

T he AD 810 is ideal for power sensitive applications such as

video cameras, offering a low power supply current of 8.0 mA

max. T he disable feature reduces the power supply current to

only 2.1 mA, while the amplifier is not in use, to conserve

power. Furthermore the AD 810 is specified over a power supply

range of ±5 V to ±15 V.

T he AD 810 works well as an AD C or D AC buffer in video

systems due to its unity gain bandwidth of 80 M H z. Because the

AD 810 is a transimpedance amplifier, this bandwidth can be

maintained over a wide range of gains while featuring a low

noise of 2.9 nV/√Hz for wide dynamic range applications.
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REV. A–2–

AD810–SPECIFICATIONS (@  TA =  + 258C and VS =  615 V dc, RL =  150 V unless otherwise noted)

AD 810A AD 810S 1

P aram eter Conditions VS Min Typ Max Min Typ Max Units

D YN AM IC PERFORM AN CE

3 dB Bandwidth (G =  +2) RFB =  715 ± 5 V 40 50 40 50 M H z

(G =  +2) RFB =  715 ± 15 V 55 75 55 75 M H z

(G =  +1) RFB = 1000 ± 15 V 40 80 40 80 M H z

(G =  +10) RFB =  270 ± 15 V 50 65 50 65 M H z

0.1 dB Bandwidth (G =  +2) RFB =  715 ± 5 V 13 22 13 22 M H z

(G =  +2) RFB =  715 ± 15 V 15 30 15 30 M H z

Full Power Bandwidth VO  =  20 V p-p,

RL =  400 Ω ± 15 V 16 16 M H z

Slew Rate2 RL =  150 Ω ± 5 V 350 350 V/µs

RL =  400 Ω ± 15 V 1000 1000 V/µs

Settling T ime to 0.1% 10 V Step, G  =  –1 ± 15 V 50 50 ns

Settling T ime to 0.01% 10 V Step, G  =  –1 ± 15 V 125 125 ns

D ifferential Gain f =  3.58 M H z ± 15 V 0.02 0.05 0.02 0.05 %

f - 3.58 M H z ± 5 V 0.04 0.07 0.04 0.07 %

D ifferential Phase f =  3.58 M H z ± 15 V 0.04 0.07 0.04 0.07 D egrees

f =  3.58 M H z ± 5 V 0.045 0.08 0.045 0.08 D egrees

T otal H armonic D istortion f =  10 M H z, VO =  2 V p-p

RL =  400 Ω, G  =  +2 ± 15 V –61 –61 dBc

IN PUT  OFFSET  VOLT AGE ± 5 V, ± 15 V 1.5 6 1.5 6 mV

T M IN–T M AX ± 5 V, ± 15 V 2 7.5 4 15 mV

Offset Voltage D rift 7 15 µV/°C

IN PUT  BIAS CURREN T

–Input T M IN–T M AX ± 5 V, ± 15 V 0.7 5 0.8 5 µA

+Input T M IN–T M AX ± 5 V, ± 15 V 2 7.5 2 10 µA

OPEN -LOOP T M IN–T M AX

T RAN SRESIST AN CE VO  =  ±10 V, RL =  400 Ω ± 15 V 1.0 3.5 1.0 3.5 M Ω
VO  =  ±2.5 V, RL =  100 Ω ± 5 V 0.3 1.2 0.2 1.0 M Ω

OPEN -LOOP T M IN–T M AX

D C VOLT AGE GAIN VO  =  ±10 V, RL =  400 Ω ± 15 V 86 100 80 100 dB

VO  =  ±2.5 V, RL =  100 Ω ± 5 V 76 88 72 88 dB

COM M ON -M OD E REJECT ION T M IN–T M AX

VOS VCM  =  ± 12 V ± 15 V 56 64 56 64 dB

VCM  =  ± 2.5 V ± 5 V 52 60 50 60 dB

± Input Current T M IN–T M AX ± 5 V, ± 15 V 0.1 0.4 0.1 0.4 µA/V

POWER SUPPLY REJECT ION ± 4.5 V to ± 18 V

VOS T M IN–T M AX 65 72 60 72 dB

± Input Current T M IN–T M AX 0.05 0.3 0.05 0.3 µA/V

IN PUT  VOLT AGE N OISE f =  1 kH z ± 5 V, ± 15 V 2.9 2.9 nV/√Hz

IN PUT  CURREN T  N OISE –IIN , f =  1 kH z ± 5 V, ± 15 V 13 13 pA/√Hz

+IIN , f =  1 kH z ± 5 V, ± 15 V 1.5 1.5 pA/√Hz

IN PUT  COM M ON -M OD E ± 5 V ± 2.5 ± 3.0 ± 2.5 ± 3 V

VOLT AGE RAN GE ± 15 V ± 12 ± 13 ± 12 ± 13 V

OUT PUT  CH ARACT ERIST ICS

Output Voltage Swing3 RL =  150 Ω, T M IN–T M AX ± 5 V ± 2.5 ± 2.9 ± 2.5 ± 2.9 V

RL =  400 Ω ± 15 V ± 12.5 ± 12.9 ± 12.5 ± 12.9 V

RL =  400 Ω, T M IN–T M AX ± 15 V ± 12 ± 12 V

Short-C ircuit Current ± 15 V 150 150 mA

Output Current T M IN–T M AX ± 5 V, ± 15 V 40 60 30 60 mA

OUT PUT  RESIST AN CE Open Loop (5 M H z) 15 15 Ω

IN PUT  CH ARACT ERIST ICS

Input Resistance +Input ± 15 V 2.5 10 2.5 10 M Ω
–Input ± 15 V 40 40 Ω

Input Capacitance +Input ± 15 V 2 2 pF

D ISABLE CH ARACT ERIST ICS4

OFF Isolation f =  5 M H z, See Figure 43 64 64 dB

OFF Output Impedance See Figure 43 (RF +  RG)i13 pF (RF+ RG)i13 pF



ABSOLUTE MAXIMUM RATINGS 1

Supply Voltage  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ±18 V

Internal Power D issipation2  . . . . . . . Observe D erating Curves

Output Short C ircuit D uration  . . . . Observe D erating Curves

Common-M ode Input Voltage  . . . . . . . . . . . . . . . . . . . . . . ±VS

D ifferential Input Voltage  . . . . . . . . . . . . . . . . . . . . . . . . ±6 V

Storage T emperature Range

Plastic D IP  . . . . . . . . . . . . . . . . . . . . . . . . –65°C to +125°C

Cerdip  . . . . . . . . . . . . . . . . . . . . . . . . . . . –65°C to +150°C

Small Outline IC  . . . . . . . . . . . . . . . . . . . –65°C to +125°C

Operating T emperature Range

AD 810A  . . . . . . . . . . . . . . . . . . . . . . . . . . . –40°C to +85°C

AD 810S  . . . . . . . . . . . . . . . . . . . . . . . . . . –55°C to +125°C

Lead T emperature Range (Soldering 60 sec)  . . . . . . . +300°C

N OT ES
1Stresses above those listed under “Absolute M aximum Ratings” may cause

permanent damage to the device. T his is a stress rating only and functional

operation of the device at these or any other conditions above those indicated in the

operational section of this specification is not implied. Exposure to absolute

maximum raring conditions for extended periods may affect device reliability.
28-Pin Plastic Package: θJA =  90°C/Watt; 8-Pin Cerdip Package: θJA =  110°C/Watt;

8-Pin SOIC  Package: θJA =  150°C/Watt.

ESD  SUSCEP TIBILITY

ESD  (electrostatic discharge) sensitive device. Electrostatic

charges as high as 4000 volts, which readily accumulate on the

human body and on test equipment, can discharge without

detection. Although the AD 810 features ESD  protection

circuitry, permanent damage may still occur on these devices if

they are subjected to high energy electrostatic discharges.

T herefore, proper ESD  precautions are recommended to avoid

any performance degradation or loss of functionality.

ORD ERING GUID E

Tem perature Package Package

Model Range D escription Option

AD 810AN –40°C to +85°C 8-Pin Plastic D IP N -8

AD 810AR –40°C to +85°C 8-Pin Plastic SOIC R-8

AD 810AR-REEL –40°C to +85°C 8-Pin Plastic SOIC R-8

5962-9313201M PA –55°C to +125°C 8-Pin Cerdip Q-8

AD 810A AD 810S 1

P aram eter Conditions VS Min Typ Max Min Typ Max Units

T urn On T ime5 ZOUT  =  Low, See F igure 54 170 170 ns

T urn Off T ime ZOUT  =  H igh 100 100 ns

D isable Pin Current D isable Pin =  0 V ± 5 V 50 75 50 75 µA

± 15 V 290 400 290 400 µA

M in D isable Pin Current to

D isable T M IN–T M AX ± 5 V, ±15 V 30 30 µA

POWER SUPPLY

Operating Range +25°C to T M AX ± 2.5 ± 18 ± 2.5 ± 18 V

T M IN ± 3.0 ± 18 ± 3.5 ± 18 V

Quiescent Current ± 5 V 6.7 7.5 6.7 7.5 mA

± 15 V 6.8 8.0 6.8 8.0 mA

T M IN–T M AX ± 5 V, ±15 V 8.3 10.0 9 11.0 mA

Power-D own Current ± 5 V 1.8 2.3 1.8 2.3 mA

± 15 V 2.1 2.8 2.1 2.8 mA

N OT ES
1See Analog D evices M ilitary D ata Sheet for 883B Specifications.
2Slew rate measurement is based on 10% to 90% rise time with the amplifier configured for a gain of –10.
3Voltage Swing is defined as useful operating range, not the saturation range.
4D isable guaranteed break before make.
5T urn On T ime is defined with ±5 V supplies using complementary output CM OS to drive the disable pin.

Specifications subject to change without notice.

MAXIMUM P OWER D ISSIP ATION

T he maximum power that can be safely dissipated by the

AD 810 is limited by the associated rise in junction temperature.

For the plastic packages, the maximum safe junction tempera-

ture is 145°C. For the cerdip package, the maximum junction

temperature is 175°C. If these maximums are exceeded momen-

tarily, proper circuit operation will be restored as soon as the die

temperature is reduced. Leaving the device in the “overheated”

condition for an extended period can result in device burnout.

T o ensure proper operation, it is important to observe the

derating curves.
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–Typical Characteristics
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Typical Characteristics, Noninverting Connection–
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Figure 20. Small Signal Pulse Response, Gain = +1,

RF = 1 kΩ, RL = 150 Ω, VS = ±15 V
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Typical Characteristics, Inverting Connection–
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Figure 39. Closed-Loop Gain and Phase vs. Frequency,

G = –10, RL = 150 Ω
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GENERAL D ESIGN CONSID ERATIONS

T he AD 810 is a current feedback amplifier optimized for use in

high performance video and data acquisition systems. Since it

uses a current feedback architecture, its closed-loop bandwidth

depends on the value of the feedback resistor. T able I below

contains recommended resistor values for some useful closed-

loop gains and supply voltages. As you can see in the table, the

closed-loop bandwidth is not a strong function of gain, as it

would be for a voltage feedback amp. T he recommended

resistor values will result in maximum bandwidths with less than

0.1 dB of peaking in the gain vs. frequency response.

T he –3 dB bandwidth is also somewhat dependent on the power

supply voltage. Lowering the supplies increases the values of

internal capacitances, reducing the bandwidth. T o compensate

for this, smaller values of feedback resistor are sometimes used

at lower supply voltages. T he characteristic curves illustrate that

bandwidths of over 100 M H z on 30 V total and over 50 M H z

on 5 V total supplies can be achieved.

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

Resistance Values (RL = 150 V)

VS = 615 V

Closed-Loop –3 dB BW

Gain RFB RG (MHz)

+1 1 kΩ 80

+2 715 Ω 715 Ω 75

+10 270 Ω 30 Ω 65

–1 681 Ω 681 Ω 70

–10 249 Ω 24.9 Ω 65

VS = 65 V

Closed-Loop –3 dB BW

Gain RFB RG (MHz)

+1 910 Ω 50

+2 715 Ω 715 Ω 50

+10 270 Ω 30 Ω 50

–1 620 Ω 620 Ω 55

–10 249 Ω 24.9 Ω 50

ACHIEVING VERY FLAT GAIN RESP ONSE AT

HIGH FREQUENCY

Achieving and maintaining gain flatness of better than 0.1 dB

above 10 M H z is not difficult if the recommended resistor

values are used. T he following issues should be considered to

ensure consistently excellent results.

CHOICE OF FEED BACK AND  GAIN RESISTOR

Because the 3 dB bandwidth depends on the feedback resistor,

the fine scale flatness will, to some extent, vary with feedback

resistor tolerance. It is recommended that resistors with a 1%

tolerance be used if it is desired to maintain exceptional flatness

over a wide range of production lots.

P RINTED  CIRCUIT BOARD  LAYOUT

As with all wideband amplifiers, PC  board parasitics can affect

the overall closed-loop performance. M ost important are stray

capacitances at the output and inverting input nodes. (An added

capacitance of 2 pF between the inverting input and ground will

add about 0.2 dB of peaking in the gain of 2 response, and

increase the bandwidth to 105 M H z.) A space (3/16" is plenty)

should be left around the signal lines to minimize coupling.

Also, 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.

QUALITY OF COAX CABLE

Optimum flatness when driving a coax cable is possible only

when the driven cable is terminated at each end with a resistor

matching its characteristic impedance. If coax were ideal, then

the resulting flatness would not be affected by the length of the

cable. While outstanding results can be achieved using

inexpensive cables, some variation in flatness due to varying

cable lengths is to be expected.

P OWER SUP P LY BYP ASSING

Adequate power supply bypassing can be critical when

optimizing the performance of a high frequency circuit.

Inductance in the power supply leads can contribute to 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 1 µF) will be

required to provide the best settling time and lowest distortion.

Although the recommended 0.1 µF power supply bypass

capacitors will be sufficient in most applications, more elaborate

bypassing (such as using two paralleled capacitors) may be

required in some cases.

P OWER SUP P LY OP ERATING RANGE

T he AD 810 will operate with supplies from ±18 V down to

about ±2.5 V. On ±2.5 V the low distortion output voltage

swing will be better than 1 V peak to peak. Single supply

operation can be realized with excellent results by arranging for

the input common-mode voltage to be biased at the supply

midpoint.

OFFSET NULLING

A 10 kΩ pot connected between Pins 1 and 5, with its wiper

connected to V+, can be used to trim out the inverting input

current (with about ±20 µA of range). For closed-loop gains

above about 5, this may not be sufficient to trim the output

offset voltage to zero. T ie the pot's wiper to ground through a

large value resistor (50 kΩ for ±5 V supplies, 150 kΩ for ±15 V

supplies) to trim the output to zero at high closed-loop gains.

Applications–
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CAP ACITIVE LOAD S

When used with the appropriate feedback resistor, the AD 810

can drive capacitive loads exceeding 1000 pF directly without

oscillation. By using the curves in Figure 45 to chose the resistor

value, less than 1 dB of peaking can easily be achieved without

sacrificing much bandwidth. N ote that the curves were

generated for the case of a 10 kΩ load resistor, for smaller load

resistances, the peaking will be less than indicated by Figure 45.

Another method of compensating for large load capacitances is

to insert a resistor in series with the loop output as shown in

Figure 43. In most cases, less than 50 Ω is all that is needed to

achieve an extremely flat gain response.

Figures 44 to 46 illustrate the outstanding performance that can

be achieved when driving a 1000 pF capacitor.
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Figure 43. Circuit Options for Driving a Large

Capacitive Load
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Gain = +2, RF = 750 Ω, RS = 11 Ω, RL = 10 kΩ

D ISABLE MOD E

By pulling the voltage on Pin 8 to common (0 V), the AD 810

can be put into a disabled state. In this condition, the supply

current drops to less than 2.8 mA, the output becomes a high

impedance, and there is a high level of isolation from input to

output. In the case of a line driver for example, the output

impedance will be about the same as for a 1.5 kΩ resistor (the

feedback plus gain resistors) in parallel with a 13 pF capacitor

(due to the output) and the input to output isolation will be

better than 65 dB at 1 M H z.

Leaving the disable pin disconnected (floating) will leave the

AD 810 operational in the enabled state.

In cases where the amplifier is driving a high impedance load,

the input to output isolation will decrease significantly if the

input signal is greater than about 1.2 V peak to peak. T he

isolation can be restored back to the 65 dB level by adding a

dummy load (say 150 Ω) at the amplifier output. T his will

attenuate the feedthrough signal. (T his is not an issue for

multiplexer applications where the outputs of multiple AD 810s

are tied together as long as at least one channel is in the ON

state.) T he input impedance of the disable pin is about 35 kΩ in

parallel with a few pF. When grounded, about 50 µA flows out
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of the disable the disable pin for ±5 V supplies. If driven by

complementary output CM OS logic (such as the 74H C04), the

disable time (until the output goes high impedance) is about

100 ns and the enable time (to low impedance output) is about

170 ns on ±5 V supplies. T he enable time can be extended to

about 750 ns by using open drain logic such as the 74H C05.

When operated on ±15 V supplies, the AD 810 disable pin may

be driven by open drain logic such as the 74C906. In this case,

adding a 10 kΩ pull-up resistor from the disable pin to the plus

supply will decrease the enable time to about 150 ns. If there is

a nonzero voltage present on the amplifier's output at the time it

is switched to the disabled state, some additional decay time will

be required for the output voltage to relax to zero. T he total

time for the output to go to zero will generally be about 250 ns

and is somewhat dependent on the load impedance.

OP ERATION AS A VID EO LINE D RIVER

T he AD 810 is designed to offer outstanding performance at

closed-loop gains of one or greater. At a gain of 2, the AD 810

makes an excellent video line driver. T he low differential gain

and phase errors and wide –0.1 dB bandwidth are nearly

independent of supply voltage and load (as seen in Figures 49

and 50).
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Figure 48. Closed-Loop Gain and Phase vs. Frequency,
G = +2, RL = 150, RF = 715 Ω
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2:1 VID EO MULTIP LEXER

T he outputs of two AD 810s can be wired together to form a

2:1 mux without degrading the flatness of the gain response.

Figure 54 shows a recommended configuration which results in

–0.1 dB bandwidth of 20 M H z and OFF channel isolation of

77 dB at 10 M H z on ±5 V supplies. T he time to switch between

channels is about 0.75 µs when the disable pins are driven by

open drain output logic. Adding pull-up resistors to the logic

outputs or using complementary output logic (such as the

74H C04) reduces the switching time to about 180 ns. T he

switching time is only slightly affected by the signal level.
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Figure 52. Channel Switching Time for the 2:1 Mux
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N:1 MULTIP LEXER

A multiplexer of arbitrary size can be formed by combining the

desired number of AD 810s together with the appropriate

selection logic. T he schematic in Figure 58 shows a

recommendation for a 4:1 mux which may be useful for driving

a high impedance such as the input to a video A/D  converter

(such as the AD 773). T he output series resistors effectively

compensate for the combined output capacitance of the OFF

channels plus the input capacitance of the A/D  while

maintaining wide bandwidth. In the case illustrated, the –0.1 dB

bandwidth is about 20 M H z with no peaking. Switching time

and OFF channel isolation (for the 4:1 mux) are about 250 ns

and 60 dB at 10 M H z, respectively.
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OUTLINE D IMENSIONS

D imensions shown in  inches and (mm).

P lastic Mini- D IP  (N) P ackage

0.011 ±0.003
(0.28 ±0.08)

0.30 (7.62)
REF

15°
0°

PIN 1

4

58

1

0.25
(6.35) 0.31

(7.87)

0.10
(2.54)

BSC

SEATING
PLANE

0.035 ±0.01
(0.89 ±0.25)

0.18 ±0.03
(4.57 ±0.76)

0.033
(0.84)
NOM

0.018 
±0.003

(0.46 ±0.08)

0.125
(3.18)

MIN

0.165 ±0.01
(4.19 ±0.25)

 0.39 (9.91) MAX 

Cerdip (Q) P ackage

0.320 (8.13)

0.290 (7.37)

0.015 (0.38)

0.008 (0.20)

15°

0°

0.005 (0.13) MIN 0.055 (1.40) MAX

1

PIN 1

4

58

0.310 (7.87)

0.220 (5.59)

0.405 (10.29) MAX

0.200
 (5.08)

MAX

SEATING
PLANE

0.023 (0.58)

0.014 (0.36)
0.070 (1.78)

0.030 (0.76)

0.060 (1.52)

0.015 (0.38)

0.150
(3.81)
MIN

0.200 (5.08)

0.125 (3.18)

0.100
(2.54)
BSC

8- P in SOIC (R) P ackage

0.019 (0.48)

0.014 (0.36)

0.050
(1.27)
BSC

0.102 (2.59)

0.094 (2.39)

0.197 (5.01) 

0.189 (4.80)

0.010 (0.25)

0.004 (0.10)

0.098 (0.2482)

0.075 (0.1905)

0.190 (4.82)

0.170 (4.32)

0.030 (0.76)

0.018 (0.46)

10°
0°

0.090
(2.29)

8°
0°

0.020 (0.051) x 45°
CHAMF

1

8 5

4
PIN 1

0.157 (3.99)

0.150 (3.81)

0.244 (6.20)

0.228 (5.79)

0.150 (3.81)

All brand or product names mentioned are trademarks or registered trademarks of their respective holders.
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