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FEATURES APPLICATIONS

e WIDE BANDWIDTH: 260MHz e OP AMP CURRENT BOOSTER

e HIGH SLEW RATE: 2500V/ is e VIDEO BUFFER

e HIGH OUTPUT CURRENT: 100mA e LINE DRIVER

e LOW OFFSET VOLTAGE: 1.5mV e A/D CONVERTER INPUT BUFFER

e REPLACES HA-5033

o IMPROVED PERFORMANCE/PRICE:

LHO0033, LTC1010, HOS200

DESCRIPTION

The OPA633 is a monolithic unity-gain buffer ampli-
fier featuring very wide bandwidth and high slew rate.
A dielectric isolation process incorporating both NPN
and PNP high frequency transistors achieves perfor- CD
mance unattainable with conventional integrated cir-

cuit technology. Laser trimmin
offset voltage.

High output current capability allows the OPA633 to v
drive 5@ and 7% lines, making it ideal for RF, IF .
and video applications. Low phase shift allows the 4
OPAG633 to be used inside amplifier feedback loops.
OPAG633 is available in a low cost plastic DIP package
specified for 6C to +75C operation.
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SPECIFICATIONS

ELECTRICAL

At +25°C, V = 12V, R = 50Q, R =100Q, and C,_ = 10pF, unless otherwise specified.

OPA633KP
PARAMETER CONDITIONS MIN TYP MAX UNITS
FREQUENCY RESPONSE
Small Signal Bandwidth 260 MHz
Full Power Bandwidth Vo = 1Vrms, R, = 1kQ 40 MHz
Slew Rate Vo =10V, Vg =15V, R = 1kQ 1000 2500 Vius
Rise Time, 10% to 90% V, =500mV 25 ns
Propagation Delay 1 ns
Overshoot 10 %
Settling Time, 0.1% 50 ns
Differential Phase Error ® 0.1 Degrees
Differential Gain Error ® 0.1 %
Total Harmonic Distortion Vo = 1Vims, R, = 1kQ, f = 100kHz 0.005 %
Vo = 1Vrms, R = 1009, f = 100kHz 0.02 %
OUTPUT CHARACTERISTICS
Voltage Ta= Ty 0 Tk +8 +10 \
R =1kQ, V, = +15V +11 +13 v
Current +80 +100 mA
Resistance 5 Q
TRANSFER CHARACTERISTICS
Gain 0.93 0.95 VIV
R, =1kQ 0.99 VIV
Ta=Tun 0 Ta 0.92 0.95 VIV
INPUT
Offset Voltage T, =+25°C 5 +15 mvV
Ta=Tynt0 Tyax +6 +25 mvV
vs Temperature +33 pv/ec
vs Supply Ta= Ty 10 Tk 54 72 dB
Bias Current T, = +25°C +15 +35 HA
Ta= Ty 10 Tyax +20 +50 HA
Noise Voltage 10Hz to 1MHz 20 uVp-p
Resistance 15 MQ
Capacitance 1.6 pF
POWER SUPPLY
Rated Supply Voltage Specified Performance +12 Y,
Operating Supply Voltage Derated Performance 5 +16 \Y,
Current, Quiescent I,=0 21 25 mA
lo=0, Ty =T 10 Tyu 21 30 mA
TEMPERATURE RANGE
Specification, Ambient 0 +75 °C
Operating, Ambient -25 +85 °C
6 Junction, Ambient 90 °CIW

NOTE: (1) Differential phase error in video transmission systems is the change in phase of a color subcarrier resulting from a change in picture signal from blanked to
white. Differential gain error is the change in amplitude at the color subcarrier frequency resulting from a change in picture signal from blanked to white.

PIN CONFIGURATION

ABSOLUTE MAXIMUM RATINGS

Top View

/

8 | Out
7 |NC

6 | Substrate (ground)

5 | -Vg

ORDERING INFORMATION

TEMPERATURE
MODEL PACKAGE RANGE
OPAB33KP 8-Pin Plastic DIP 0°C to +75°C

BURR - BROWN®

OPA633

Power Supply, £V

Input Voltage V,, ...
Output Current (peak)
Internal Power Dissipation (25°C) .
Junction Temperature ...
Storage Temperature Range .
Lead Temperature (soldering, 10s)

........................... £20V
LAV + 2V 10 -V, - 2V
. £200MA
.. 1.95W
200°C
—40°C to +85°C

PACKAGE INFORMATION @

MODEL PACKAGE

PACKAGE DRAWING
NUMBER

OPAB33KP 8-Pin Plastic DIP

006

NOTE: (1) For detailed drawing and dimension table, please see end of data

sheet, or Appendix D of Burr-Brown IC Data Book.




TYPICAL PERFORMANCE CURVES

At +25°C, Vg = £12V, Ry = 50Q, R, =100Q, and C_ = 10pF, unless otherwise specified.
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TYPICAL PERFORMANCE CURVES (conT)

At +25°C, Vg = +12V, R = 50Q, R, =100Q, and C,_ = 10pF, unless otherwise specified.
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TYPICAL PERFORMANCE CURVES (conT)

At +25°C, Vg = 12V, R = 50Q, R =100Q, and C_= 10pF, unless otherwise specified.
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APPLICATIONS INFORMATION input voltage versus frequency curves. When used to buffer

_ ) o o an op amp’s output, the input to the OPA633 is limited, in
As with any high frequency circuitry, good circuit layout most cases, by the op amp. When high frequency inputs can

technique must be used to achieve optimum performanceexceed safe levels, the device must be protected by limiting
Power supply connections must be bypassed with highthe power supply current.

frequency capacitors. Many applications benefit from the
use of two capacitors on each power supply—a ceramic, o S e CTION CIRCUITS
capacitor for good high frequency decoupling and a tanta-

lum type for lower frequencies. They should be located asThe OPA633 can be protected from damage due to exces-
C|Ose as poss|b|e to the buffer’s power Supp'y plns A |argeS|Ve currents by the Slmp|e add|t|0n Of resistors in series Wlth

ground plane is used to minimize high frequency ground the power supply pins (Figure 5a). While this limits output
drops and Stray Coup“ng Curl’ent, it also limits Voltage SWlng with low Impedance

Pin 6 s to th bstrate of the int ted circuit Ar?ads. This reduction in voltage swing is minimal for AC or
In 5 connects 1o the substrate ot the integrated circuit an igh crest factor signals since only the average current from

Shgﬂld ?Zc;)nrlecterd t3 grgutnd.rlnr?glr}mpkre 'ft ?Og:d a_II_s;) bethe power supply causes a voltage drop across the series
connected to +Yor Vs, but grou S preferable. The oqistor. Short duration load-current peaks are

additional lead length ano_l capat_:itar_lce assoqigted With_ sock-Suploli ed by the bypass capacitors.
ets may cause problems in applications requiring the highest

fidelity of high speed pulses. The circuit of Figure 5b overcomes the limitations of the
revious circuit with DC loads. It allows nearly full output
oltage swing up to its current limit of approximately 140mA.
Both circuits require good high frequency capacitors (e.g.,
etantalum) to bypass the buffer's power supply connections.

Depending on the nature of the input source impedance, £
series input resistor may be required for best stability. This
behavior is influenced somewhat by the load impedanc
(including any reactive effects). A value of(@ 200 is
typical. This resistor should be located close to the OPA633’s

input pin to avoid stray capacitance at the input which could CAPACITIVE LOADS

reduce bandwidth (see Gain and Phase versus FrequencVhe OPA633 is designed to safely drive capacitive loads up

curve). to 0.0uF. It must be understood, however, that rapidly
changing voltages demand large output load currents:
OVERLOAD CONDITIONS av
L|OAD = Q_OAD

The input and output circuitry of the OPA633 are not
protected from overload. When the input signal and load ) )
characteristics are within the devices’s capabilities, no pro- Thus, a signal slew rate of 100Qi¢/and load capacitance of
tection circuitry is required. Exceeding device limits can 0-014F demands a load current of 10A. Clearly maximum
result in permanent damage. slew rates cannot be combined with large capacitive loads.

Load current should be kept less than 100mA continuous
(200mA peak) by limiting the rate of change of the input
signal or reducing the load capacitance.

The OPA633’s small package and high output current capa
bility can lead to overheating. The internal junction tempera-
ture should not be allowed to exceed B0 Although
failure is unlikely to occur until junction temperature
exceeds 20, reliability of the part will be degraded USE INSIDE A FEEDBACK LOOP

significantly at such high temperatures. Since significant The OPA633 may be used inside the feedback path of an op
heat transfer takes place through the package leads, widamp such as the OPA602. Higher output current is achieved
printed circuit traces to all leads will improve heat sinking. without degradation in accuracy. This approach may actu-
Sockets reduce heat transfer significantly and are not recomally improve performance in precision applications by re-
mended. moving load-dependent dissipation from a precision op amp.

Junction temperature rise is proportional to internal power Al vestiges of load-dependent offset voltage and tempera-
dissipation. This can be reduced by using the minimum ture drift can be eliminated with this technique. Since the
supply voltage necessary to produce the required outpufUffer is placed within the feedback loop of the op amp, its
voltage swing. For instance, 1V video signals can be easinDC errors will have .a negligible effect on over.alll accuracy.

handled with+5V power supplies thus minimizing the ~~NY DC errors contributed by the buffer are divided by the

internal power dissipation. loop gain of the op amp.

Output overloads or short circuits can result in permanent] N€ 10w phase shift of the OPAG33 allows its use inside the

damage by causing excessive output current, Tke @0  feedback loop of a wide variety of op amps. To assure
75Q series output resistor used to match line impedanceStaPility, the buffer must not add significant phase shift to
will, in most cases, provide adequate protection. When thisthe 100p at the gain crossing frequency of the circuit—the
resistor is not used, the device can be protected by limitingT€duency at which the open loop gain of the op amp is equal

the power supply current. See “Protection Circuits.” to the closed loop gain of the application. The OPA633 has
o ] ) a typical phase shift of less than°1@p to 70MHz, thus

!Excesswg mput !evels at high frequency can cause mcrease%aking it useful even with wideband op amps.

internal dissipation and permanent damage. See the safe
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Pulse
Generator

POSITIVE PULSE RESPONSE

o

LARGE SIGNAL RESPONSE

100mv

V\N

50mVv

Vour

10ns/div
10V STEP — R, = 100kQ

Vin

—100mV [N

VOUT

-50mV §

FIGURE 1. Coaxial Cable Driver Circuit. : .
10ns/div

SMALL SIGNAL RESPONSE
0.5V STEP — R, = 1kQ

0.5V [i

VIN

0.5v

VOUT

FIGURE 2. Dynamic Response Test Circuit.
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OPAG33 OPA602

=-10

FIGURE 3. Precision High Current Buffer. FIGURE 4. Buffered Inverting Amplifier.

@ Vs

1pF
+
Tantalum

100Q

_VS

FIGURE 5. Output Protection Circuits.

The information provided herein is believed to be reliable; however, BURR-BROWN assumes no responsibility for inaccuracies or omissions. BURR-BROWN
assumes no responsibility for the use of this information, and all use of such information shall be entirely at the user’s own risk. Prices and specifications are subject
to change without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN does not
authorize or warrant any BURR-BROWN product for use in life support devices and/or systems.
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i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 29-Apr-2022

PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ©) (415)
(6)
OPAB33KP NRND PDIP P 8 50 ROHS & Green NIPDAU N/ A for Pkg Type 0to 75 OPAB33KP
OPA633KPG4 NRND PDIP P 8 50 RoOHS & Green NIPDAU N/ A for Pkg Type 0to 75 OPAB33KP

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. TI may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

@ MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

® | ead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

Important Information and Disclaimer: The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

Addendum-Page 1




PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 5-Jan-2022
TUBE
T - Tube
height L - Tube length
f
W-Tube _| _ _ _ _ _ _ __ _ _ ___ e _____ 1.
i width
v
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
OPAB33KP P PDIP 8 50 506 13.97 11230 4.32
OPAB633KPG4 P PDIP 8 50 506 13.97 11230 4.32

Pack Materials-Page 1



IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you
will fully indemnify Tl and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these
resources.

TI's products are provided subject to TI's Terms of Sale or other applicable terms available either on ti.com or provided in conjunction with
such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable warranties or warranty disclaimers for
TI products.

Tl objects to and rejects any additional or different terms you may have proposed.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2022, Texas Instruments Incorporated


https://www.ti.com/legal/termsofsale.html
https://www.ti.com



