=Rapid

DATA SHEET

Operational amplifiers

Order code

Manufacturer code

Description

82-0483

AD817ANZ

AD817ANZ 50MHZ HIGH SPEED OP AMP (RC)

Operational amplifiers Page 1 of 13

The enclosed information is believed to be correct, Information may change ‘without notice’ due to Revision A
product improvement. Users should ensure that the product is suitable for their use. E. & O. E. 20/02/2007

Sales: 01206 751166
Sales@rapidelec.co.uk

Technical: 01206 835555 Fax: 01206 751188
Tech@rapidelec.co.uk www.rapidonline.com




ANALOG
DEVICES

High Speed, Low Power
Wide Supply Range Amplifier

FEATURES
Low Cost
High Speed
50 MHz Unity Gain Bandwidth
350 V/ps Slew Rate
45 ns Settling Time to 0,.1% (10 V Step)
Flexible Power Supply
Specified for Single (+5 V) and
Dual (=5 V to £15 V) Power Supplies
Low Power: 7.5 mA max Supply Current
High Qutput Drive Capability
Drives Unlimited Capacitive Load
50 mA Minimum Output Current
Excellent Video Performance
70 MHz 0.1 dB Bandwidth (Gain = +1)
0.04% & 0.08° Differential Gain & Phase Errors
@ 3,58 MHz
Available in 8-Pin SOIC and 8-Pin Plastic Mini-DIP

PRODUCT DESCRIPTION

[he ADBIT is a low cost, low power, single/dual supply, high
speed op amp which is ideally suited loe a broad spectrum of
signal conditioning and data acquisition applications. This
breakthrough product also features high catput current drive
capability and the ability to drve an anlimited capacitive load
while still maintaining excellent signal integiy.

[he S0 MHz unicy gain bandwidth, 350 Vs slew rate and sef

CONNECTION DIAGRAM

8. Pin Plastic Mini DIP (N) and
SOIC (R) Packages
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NC = NO CONNECT

Fhe ADS1T Is fully specified for operation with a single +5 V
power supply and with dual supplies from £5 Vo £15 V. This
power supply fexibility, coupled with a very low supply current
of 7.5 mA and excellent ac characteristies under all power sup
ply conditions, make the ADS17 the Ideal cholce for many de
manding yet power sensitive applications

In applications such as ADC buffers and line drivers the ADE1Y
simplifes the design task with its unique combination of a

ol mA minimum output current and the abllity to drive
unlimited capacitive loads,

['he ADB1T Is avallable in 8-pin plastic mini-DIP and SOIC
packages,
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AD817-SPECIFICATIONS (e 1, +257c, ukess otherwise notes)

ADSITA
Parameter Conditions Vg Min Typ Max Units
DYNAMIC PERFORMANCE
Unity Gain Bandwidth 15V 30 5 MHz
15V 45 50 MHz
0.+5V 25 29 MHz
Bandwideh for 0.1 dB Flatness Gain - +1 5V 18 0 MHz
15V 10 70 MHz
0. +5V 10 20 MHz
Full Power Bandwidih' Vour=aVpp
Riqap = 300 Q2 5V 15.9 MHz
Vour =20V p-p
RLQAD ~ 1 k2 15V 5.6 MHz
Slew Rate Riaap = 1 k2 +5V 200 250 Vi
Gain = | 15V 200 50 Vips
0, +5V 150 200 Vis
Settling Time to 0.1% ~25Vie+25V 5V 45 s
OV-10V Step, Ay = -1 15V 45 =
1o 0.01% 25Vi+25V 5V 70 s
OV-10V Step, Ay = -1 15V 70 1
Total Harmoaic Distortion Fr = 1 MHz 15V 63 dB
Differential Gain Error NTSC 15V 0.04 0.08 %
(Rypap = 1500Q) Gain = +2 hV 0.05 0.1 %
0. +5V .11 %
Differential Phase Error NTSC 15V 0.08 0.1 Degrees
(Rypan = 1500Q) Gamn = +2 5V 0.06 0.1 Degrees
0. +5V 0.14 Degrees
INPUT OFFSET VOLTAGE +iVie 15V 0.5 2 mV
Toare 10 Thuax 3 mv
Ofrser Drilt 10 pVvEC
INPUT BIAS CURRENT 5V, 415V 33 6.6 MA
Toang 10 HA
Taaax 14 HA
INPUT OFFSET CURRENT 5V, 415V 25 200 nA
T 1o Taax 500 nA
Offset Current Drift 0.3 nASC
OPEN LOOP GAIN Vour = 25V 5V
Riaap = 300 €2 2 19 VimV
T 10 Toygax 1.5 V/imV
Riasp = 1500 1.5 3 V/imV
Vour =10V 15V
Riasp = 1kQ 6 VimV
Tom 10 Thygay 25 5 VimV
Vour =75V 15V
Riasp = 1500
(50 mA Output} 2 4 VimV
COMMON-MODE REJECTION Ve =225V +5 78 100 dB
Ve =212V 15V #65 120 dB
13V ) 100 dB
POWER SUPPLY REJECTION Ve=4iVizloV 75 #5 dB
Toure to Toax 72 dB
INPUT VOLTAGE NOISE f- 10 kHz 5V, 115V 15 nVANHz
INPUT CURRENT NOISE {10 kHz 5V, 115V 1.5 pANTTZ
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ADSITA
Parameter Conditions Vy Min Typ Max Units
INPUT COMMON-MODE 5V +38 +4.3 v
VOLTAGE RANGE 2.7 34 v
15V 13 +14.3 vV
12 134 v
0. +5V +38 +4.3 vV
«1.2 +0.9 vV
OUTPUT VOLTAGE SWING Riaap = 500 5V 33 38 +V
Riaap = 150 £ 5V 32 36 +V
Rioap = 1 kQ2 15V 133 13.7 +V
Riaap = 500 £) 15V 128 134 +V
Riasp = 900 £ 0, +5V +1.5,
35 v
Output Current 15V a0 mA
5V 50 mA
0, +5V 30 mA
Short-Cireuit Current 15V 40 mA
INPUT RESISTANCE 300 kQ
INPUT CAPACITANCE 1.5 pF
OUTPUT RESISTANCE Open Loop 8 Q
POWER SUPPLY
Operating Range Dual Supply 2.5 18 Vv
Single Supply +5 +36 Vv
Quiescent Current tHV 7.0 7.5 mA
Toure 1o Toax hV 7.5 mA
15V 7.5 mA
T 10 Togax +15V 7.0 75 mA
NOTES
'Fall power bandwidth « show ra2 X Vigay.
Specificaticns subject to charge without notice.
ABSOLUTE MAXIMUM RATINGS' 20
Supply Voltage ... ... ... ..l I8V \ .Imlun'oplm:'ué: l -[mrlc
Internal Power Dissipation’ ! ™ !
Plastic (N) ..o See Derating Curves 3' . =
Senall Outline (R) ... .............. See Derating Curves £ N
Input Voltage (Common Mode) . ................... +Vy g |+ \.\
Differential Input Voltage ... ... oo oL 6V § o "
Output Sheet Circuit Duration ... .. .. See Derating Curves g | e
Storage Temperature Range N, R ... ... 65°C o +125°C E Far N
Operating Temperature Range .. .. ... ... 40°C o +85°C = LPIN SOC PACKAGE |
Lead Temperature Range (Soldering 10sec) ... .. +UNPC § os -
NOTES
'Stresses above those listed under “Absolute Maximum Ratings”™ may cause

permanent damage 1o the device. This s a stress ratieg only and functicoal fw_”_”_”_w 0 10 30 30 47 50 @ 70 80 %0
operation of the device at these or any other conditions above those Indicated In the AVBENT TEVESRATURS - 'C

operational section of this specfication is not Implied.  Exposure to absolute
maximuss rating conditions for extended periods may affect device reliability.

2 2 ) . R . NP et
:;:::glb(mp.;:::k;:c_lllnnl'r:::'lr;'l! pin phastic package: 8y = 100°Chwant Maxirnurm Power Dissipation vs. Temperature
CAUTION
ESD (electrostatic discharge) sensitive device. Electrostatic charges as high as 4000V readily
accumulate on the human body and test equipment and can discharge without detection.
Although the ADRBIT features proprietary ESD protection cireuitry, permanent damage may
accur on devices subjected o high energy electrostatic discharges. Therefore, proper ESD
precautions are recommended 1o avoid perlormance degradation or loss ol functionality.

WARNING! ,’]

T A —

REV. B _3-



AD817-Typical Characteristics
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Figure 25, Noninverting Large Signal Pulse Figure 28. Inverting Large Signal Pulse
Response, R = 1504} Response, R, = 1 k)
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Figure 26, Noninverting Small Signal Pulse Figure 29. Inverting Srmall Signal Pulse
Response, R = 1504} Response, R, = 1 Kk
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Figure 27. Inverting Amplifier Connection
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DRIVING CAPACITIVE LOADS
Ihe intermal compersation of the AL 7, together with its high
catput current drive, peroil excellent large signal performance
while driving extremely high capacitive loads
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Figuare 304, Inverting Amplifier Driving a 1000 pf
Capacitive Load
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Figure 306, Inverting Amplifier Pulse Response While
viving Capacitive Loads

THEORY OF OPERATION

[he ADB1T is a low cost, wide band, high performance opera
tional amplifier which elfectively drives beavy capacitive or resis
tivee loads. [0 also provides a constant slew rate, handwidth and
settling time over its entire specilied temperature range.

Ihe ADB17 (Figure 31) consists of a degenerated NPN difler
ential pair driving matched PNPs in a lolded-cascode gain stage
[hiee output buller stage employs emitter followers in a clas AB
amplifer which delivers the necessary current (o the load while
maintaining low levels ol distortion.

[he capacitor, Cy, in the output stage mitigates the effect of
capacitive loads. At low frequencies, and with low capacitive
loads, the gain from the compensation node (o the outpat is
very close to unity. In this case, Cy s bootstrapped and does not
comtribute 1o the overall compensation capacitance of the device.
As the capacitive load s increased, a pole is formed with the
cutput impedance of the outpat stage. This reduces the gain,
and therdfore, Cp is incompletely bootstrapped Fffectiviedy
some fraction ol Cg contributes to the overall compensation
capacitance, reducing the unity gain bandwidih. As the Toad

capacitance s hather increased, the bandwidth continues to fall,

maintaining the stability of the amplilier.

REV. B
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Figure 31, Simplified Schematic

INPUT CONSIDERATIONS

An mpul protection resnior (Ryy in Figure 22) is required m cir
cuils where the inpat to the ADB17 will be subjected (o tran
sient ar continuous overload voltages exceeding the +6 'V
roaxirmem differential limit. This resistor provides protecton for
the input transistors by limiting their maximum bese current.

For high performance cireaits, it is recommended that a “bal
ancing” resistor be used 1o reduce the offsen ermos caused by
bizs current Nowing through the inpat and feedback resistons
F'he balancing resistor equals the parallel combination of Ry
and Rg and thus provides a matched impedance at each mpul
terminal. The offser voltage emor will then be reduced by more
than an order of magnitude.

GROUNDING & BYPASSING

When designing high frequency circuits, some special precan
tions are in order. Cirouits muast be buoile with short interconnect
leads. When wiring components, care should be taken 1o pro
vide a low ressiance, low inductance path o ground. Sockets
should be avoided, since their increased intedead capacitance
can degrade circut bandwidth.,

Feedback resistors should be of Tow enough value (<1 kQ2) o
assure that the tirme comstant formed with the inherent siray
capacitance at the amphilier's summing junction will not it
performance. This parasitic capacitance, along with the parallel
resistance of Re/Ryy, form a pole in the leop transmission which
may result in peaking. A small capacitanee (1 pE-5 pF) may be
used in parallel with te fesdback resistor 1o neatralize this eflect.
Power supply leads should be bypassed 10 ground as close as
possible 1o the amplifier pins. Ceramic dise capacitors of 0.1 pf
are recormmended.

Figure 32, Offset Null Configuration
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OFFSET NULLING

The inpur offser voltage of the ADS17 is inberently very low.
However, il additonal nulling is required, the circuit shown in
Figure 32 can be usest. The mull range of the AD817 in this con
liguration is =15 mV.

ADSIT SETTLING TIME

Settling tirme is comprised primarily of two regions. The first s
the slew time n which the amplifies s overdrven, where the
output voltage rate of change is at its maximum. The second is

Measuring the rapid settling time of ADBIT (45 ns 1o 0.1% and
7008 10 LO1T%-10 'V step) requires applying an mnpul pulse with
avery [t edge and an extremely Nat top. With the AD817 con
ligured m a gain of -1, a clhamped false summing junction re
spords when the output error is within the sum ol two diode
voltages (1 volt). The signal & then amplified 20 times by a
clamped amplifier whose outpul is connected directly 10 4 sam
pling ascilloscope. Figures 33 and 34 show the settling time of
the ADBIT, with a 10 vole step applied.

the linear time period required for the amplilier o sette 1o _k 0 ;26_
within a specifed percent of the Tinal value, 2 3
\ 2
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Figure 35, Settling Time Test Circuit
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A HIGH PERFORMANCE ADC INPUT BUFFER

High performance analog 1o digital converters (ADCs) mequire
input bullers with correspondingly high bandwidths and very
low levels of distortion. Typical requirerments include distortion
levels of -60 dB o 70 dB for a 1 volt p-p signal and Band
widhths of 10 MHz or more. In addition, an ADC buller may
need 1o drive very large capacitive Toads,

The cireait of Figure 36 & uselul for driving high speed convert
ers such as the differentsal input of the AD733, 10-bit ADC.
This cireuit may be used with other comerters with only minor
modifications. Using the ADB17 provides the user with the op
tion of either operating the buller in differential mode or from a
single +3 volt supply. Operating from a +5 volt power supply
fielps 1o averd everdriving, the ADC—a common problem with
buffers operating at higher supply voltages.

SINGLE SUPPLY OPERATION

Another exciting leature of the ADBIT & its ability to perform
well ina single supply configuration. The ADBIT & ideally

suited for applications that require low power dissipation and

high output current and those which need o dove large capach-

tive loads, such as high speed bullering and irstrumentation.

Referring 1o Figure 37, careful consideration should be given to
the proper selection of component values. The choices for this
particular circuit are: R1+ RARZ combine with C1 1o form a
low frequency comer of approximately 300 He.

ov‘

SELECTC1,RY, A2 4 B3
FOR DESRED LOW
c2 FREGUENCY CORNER,
LAF g (R2 = RY + RY)
1 Cour

Q1F l—O Vour

Th

Figure 37. Single Supply Amplifier Configuration

Combining R3 with C2 forms a low-pass filter with a corner
frequency of 1.5 kHz. This s needed to maintain amplifier
PSRR, since the supply Is connected to Vyy through the input
divider. The values for R; and C; were chosen to demonstrate
the ADBIT's exceptional output drive capability. In this con-
figuration, the output is centered around 2.5 V. In order to
eliminate the statk de cumrent associated with this level, C3 was
iserted in series with Ry,
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Figure 36, A Differential input Buffer for High Bandwidth ADCs
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HIGH SPEED DAC BUFFER (1024 V for a 1 K2 resistor). Note that since the DAC gener
The wide bandwidth and fast settling time of the ADS1T make ates a positive current (o ground, the voltage at the amplifier
it a very good output buller for high speed current output [VA output will be negatve. A 100 02 seres ressior between the

converters like the ADGGS. As shown in Figure 38, the op amp noninverting amplifier inpat and ground minimizes the ollset

establishes a surmming node at ground foe the DAC output. The  effects of op amp input bes currents.
cutput voltage is determined by the amplifier's leedback resistor

\

FEEFFEFFFFFE

CAGITAL
NPUTS
~
Figure 38. High Speed DAC Buffer
OUTLINE DIMENSIONS
Dimerstons shown o fnches and (mms)
8-Pin Plastic Mini-DIP 8-Pin SOIC
(N-8) (50-8)
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