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BURR-BROWN®

OPA603

AVAILABLE INDIE

High Speed, Current-Feedback
OPERATIONAL AMPLIFIER

FEATURES

® BANDWIDTH: 100MHz, G = 1 to 10

@ SLEW RATE: 1000V/us

® FAST SETTLING TIME: 50ns to 0.1%

® WIDE SUPPLY RANGE: 4.5 to +18V

@ HIGH OUTPUT CURRENT: +150mA peak
@ 8-PIN PLASTIC MINI-DIP PACKAGE

©® SOL-16 SURFACE-MOUNT PACKAGE

DESCRIPTION

The OPAG603 is a high-speed current-feedback op amp
with guaranteed specifications at both £5V and £15V
power supplies. It can deliver full £10V signals into
150Q loads with up to 1000V/us slew rate. This
allows it to drive terminated 75€2 cables. With 150mA
peak output current capability it is suitable for driving
load capacitance or long lines at high speed.

In contrast with conventional op amps, the current-
feedback approach provides nearly constant band-
width and settling time over a wide range of closed-
loop voltage gains.

The OPA603 is available in a plastic 8-pin dual-in-line
and SOL-16 surface-mount packages, specified for the
industrial temperature range.

International Alrport Industrial Park < Mailing Address: PO Box 11400

APPLICATIONS

@ VIDEO AMPLIFIER
® PULSE AMPLIFIER

@ SONAR, ULTRASOUND CIRCUITRY

@ ATE PIN DRIVERS
©® LINE DRIVERS

@ FAST DATA ACQUISTION
©® WAVEFORM GENERATORS
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Or, Call Customer Service at 1-800-548-6132 (USA Only)
SPECIFICATIONS, Vv, = +15V

ELECTRICAL
T,= +25°C, R = 15002 unless otherwise noted.

PARAMETER

CONDITIONS

OPAGO3AP/AU

TYP

INPUT OFFSET VOLTAGE
Initial
vs Temperature
vs Common-Modé Voltage
vs Supply (tracking) Voltage
vs Supply (non-tracking)™

Vo= 210V
V= £12V to £18V
[Vgl= 12V to 18V

50

2R8>

+INPUT BIAS CURRENT
Initial

vs Temperature

vs Common-Mode

vs Supply (tracking)

vs Supply (non-tracking)™”

Vo= £10V
Vy= 112V to £18V
[Vel= 12V to 18V

gegse

-INPUT BIAS CURRENT
Intia)

vs Temperature

vs Common-Mode

vs Supply (tracking)

vs Supply (non-tracking)"

Vg = £10V
V=112V to £18V
Vgl = 12V 10 18V

g

200

33235 (333%s [esal2 |§

S

INPUT IMPEDANCE

+input
—input

5112
30l2

Mma || pF
Q| pF

OPEN LOOP CHARACTERISTICS
Transresistance
Transcapacitance

Vo= £10V

18

QUTPUT CHARACTERISTICS
Voltage

Peak Current

Short-Circuit Current®

-] Output Resistance, Open-Loop

R, = 1500

Vo= OV

+10

12
150

70

FREQUENCY RESPONSE
Small-Signal Bandwidth®
Gain Flatness, 10.5dB
Full-Power Bandwidth
Differential Gain
Ditferential Phase

G=+2

Vo = 20Vp-p
f = 4.43MHz, V= 1V
f=4.43MHz, V= 1V

160
75
10

0.025

TIME DOMAIN RESPONSE
Propagation Delay

Rise and Fall Time

Settling Time to 0.10%
Slew Rate

G=+2

10V Step

10
10

1000

DISTORTION
2nd Harmonic Distortion
3rd Harmonic Distortion

G= 42, R = 100Q, t = 10MHz
Vo= 0.2Vp-p
Vo= 0.2Vpp

-70

POWER SUPPLY
Specified Operating Voitage
Operating Voltage Range
Current

4.5

18~
125

TEMPERATURE RANGE
ification
Storage

25
~40

+85
+150

THERMAL RESISTANCE, 6,crou msent

Soldered to Printed Circuit

90

NOTES: (1) One power supply fixed at 15V; the other supply varied from 12V to 18V.'(2) Observe power derating curve. (3) See bandwidth versus gain curve,

Figure 5.
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For immeaiate Assistance, voniact Your Local vaiesperson
SPECIFICATIONS, V, = 15V

ELECTRICAL
T,=+25°C, R, = 75Q unless otherwise noted.
OPAGO3AP/AU
PARAMETER CONDITIONS MIN TYP MAX UNITS
INPUT OFFSET VOLTAGE
Initial 6 mv
vs Temperature 8 pvre
vs Common-Mode Vo = 23V 50 55 dB
vs Supply (tracking) Vg= 4V to 16V 75 80 dB
vs Supply (non-tracking)" [V,] = 4V to 6V 55 60 dB
+INPUT BIAS CURRENT
Initial 5 A
vs Temperature 30 nAPC
vs Common-Mode Vou = 23V 350 600 nAN
vs Supply (tracking) V= b4V to 16V 100 200 nAN
vs Supply (non-tracking)" |Vl= 4V to 6V 200 300 nAV
~INPUT BIAS CURRENT
Initial 25 A
vs Temperature 300 nAFC
vs Common-Mode Vou= 13V 300 600 nANV
vs Supply (tracking) Vg = 24V to 46V 500 700 nANV
vs Supply (non-tracking)® Vgl = 4V 10 6V 2500 3000 nAvV
INPUT IMPEDANCE
+input 332 MQ || pF
=input s0I12 Q|| pF
OPEN LOOP CHARACTERISTICS
Transresistance Vo= 12V 225 330 kQ
Transcapacitance 24 pF
OUTPUT CHARACTERISTICS
Voltage R, =750 12 275 v
Peak Current 150 mA
Shont-Circuit Current® Vo= 0V 250 mA
Output Resistance, Open-Loop 80 Q
FREQUENCY RESPONSE G=+2
Small-Signal Bandwidth®™ 140 MHz
Gain Flatness, £0.5dB 65 MHz
Full-Power Bandwidth 20 MHz
Differential Gain 1= 4.43MHz, V,= 1V, R = 150Q 0.03 %
Differential Phase 1= 4.43MHz, V,= 1V, R = 1502 0.025 Degrees
TIME DOMAIN RESPONSE G=+2, R = 1002
Propagation Delay 15 ns
Rise and Fall Time 20 ns
Settling Time to 0.10% 60 ns
Slew Rate 750 Vips
DISTORTION G=+2, R = 1000, { = 10MHz
| 2nd Harmenic Distortion Vo= 0.2Vpp 67 dBc
3rd Harmonic Distortion Vo= 0.2Vpp ~78 dBe
POWER SUPPLY
Specified Operating Voltage \'
Operating Voltage Range 4.5 118 v
Current 121 125 mA
TEMPERATURE RANGE
Specification -25 +85 °C
Storage -40 +150 °C
THERMAL RESISTANCE, 0,4, nom.sesent Soldered to Printed Circuit 90 W

NOTES: (1) One power supply fixed at 5V; the other supply varied from 4V to 8V. (2) Observe power derating curve. (3) See bandwidth versus gain curves,

Figure 5.
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MECHANICAL
P Package — 8-Pin Plastic DIP

<~——D INCHES | MILLIMETERS
M o ] DM | MIN | MAX | MIN_| MAX Bl | VN[ MAX | MIN_| MAX
T A |55 | 200 | 34 | 508 | 0 000 | 076
A | 020 | 050 | 051 | 127 | a | 0° | 15° | oo | 15°
P & B | .014 | 020 | 036 | 051 | p_| 015 | 050 | 038 | 1270
_1 Br | 045 |.065 | 114 | 1.65 Gr | 040 | 075 | 102 | 191
= C |.008 | 012 | 020 | 050 | 5™ | 015 | 050 | 038 | 127
o] .370_| 400 | 940 1 1016 | (1)Not JEDEC Sd.
Pin 1 300 | 325 | 762 | 826 | () e1 and e, apply inzone L, when
E Es |.240 | 260 6.10 -} 6.60 unit installed. °

[ o1 | 100BASIC | 254BASKC | NOTE: Leads in true position within
[ er | J00BASIC | 7.62BASIC |  0,01" (0.25mm) R at MMC at seating

T 318 13811 piane.

U Package — 16-Pin SOIC

OPERATIONAL AMPLIFIERSE OPAG603

" INCHES MILUMETERS |  NOTE: Leads in true
I A Tt WIN ] MAX | MIN [ MAX | Position within 0.010°
AABAAAHEA A | 400 | 416 1046 | 1057 | (0-25mm) R at MMC
A | 368 | At2 | 986 [104s | atseatingplane.
] 286 | 302 | 7. 767
Bi 268 | 286 81 | 726
B, B C J.0s3 | 109 | 236 [ 277
D_| 015 | 020 038 | 051
) [€] 050BASIC | 1.27BASIC
_— Pin 1 identifier H 022 | 038 | 056 | 097
EBQHHHH_ J {.008 | 012|020 | 030
L 391 | 421 | 093 11069
M §°TYP §° TYP
N 000 | 012 | 0.00 | 030
[=—H
1 c M J
i { I
Job o b YL —
PIN CONFIGURATION
Top View piP Top View SOL-16
~/ Y 78] Ne
ne[] BEs N ] v
=in E:z E +V,
-Inj 2 7 | +V. s
E :\ s e [Z] (5] nC
wn[s] 6] vo n[E]} 2] Vo
‘ne[6 11
N 7] ne =] v
s [7] [10] nC
NC: No Interal Connection. nc[e] [9]ne
Solder to ground plane for
Iimproved heat dissipation. NC: No Internal Connection.
Solder to ground piane for
Iimproved heat dissipation.
The inf tion provided herein Is believed to be reliable; however, BUFIH-BROWNaswmesnomspomlbllhyforlnaeduadesofomlssion& BURR-BROWN assumes
norespouslbilltyformenseomuslnformatlon.andnlluseofsudlln!ormaﬂonshdlbeemirelyatmeuse(sownﬂskPrlcesmdq:eclﬂcaﬂommsubieetbdvame
without notice. No patent rights or to any of the circuits ribed hereln are implied or granted to any third party. BURR-BROWN does not authorize or warrant

any BURR-BROWN product for use in [ife support devices and/or systems.
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DICE INFORMATION

OPA603 DIE TOPOGRAPHY

PAD FUNCTION
1 Noninverting Input
2 -V,
3 Laser Alignment
4 Vo, (Output)
5 +Vg
6 RT
(Trim Sense Point)
7 CE
(Compensation Capacitor),
8 Inverting Input
Bias: D ally Isolated.
Recommend tying to +V,.
MECHANICAL INFORMATION
MILS (0.001%) MILLIMETERS
Die Size 94 x 69 15 2.39x 1.75 10.13
Die Thickness 2043 0.51 10.08
Min. Pad Size 4x4 0.10x 0.10
Backing Gold

See “DICE PRODUCTS" Section 17 in Data Book Supple-.
ment Volume 33c, or contact Burr-Brown for current infor-

mation.
ABSOLUTE MAXIMUM RATINGS ORDERING INFORMATION
Supply Voitage +18V MODEL PACKAGE SPECIFIED TEMPERATURE RANGE
Input Voltage Range Ve
Differential Input Voltage Y OPAG03AP |  Plastic DIP -25°C 1o +85°C
Power Dissipat .- g curve OPAG03AU |  SOL-16 —25°C 10 +85°C
Operating Temperature +100°C
Storage Temperature +150°C
Junction Temperature +150°C
Lead Temp g, 10s) +300°C
ldering SOL-16 package, 3s) +260°C
T, = +25°C unless otherwise noted.
OUTPUT SWING vs TEMPERATURE OUTPUT SWING vs TEMPERATURE
14 3.4 -
] | Vs = :t15V| Posltivel Swing 2o E A== Positive Swing
L = 0 os . oL T 7
S BE - = — —~ — % R =750 < I u
e ——— - 2 Seo |
] t 3% N =<
= 12 |-R =1500 — = "'b‘ i
~N
Berny y e B 7
s LS Negative Swing — 7~
BN ! 4 Negativo Swing
1 =
=] 23
~~
~a
10 21
-25 0 425 +50 +75 +100 -25 0 +25 +50 +75 +100
Temperature (°C) Temperature (°C)
2.70 IC Data Book Supplement, Vol. 33¢
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TYPICAL PERFORMANCE CURVES (CONT)

™
T, = +25°C unless otherwise noted. 8
o
NONINVERTING INPUT BIAS CURRENT INVERTING INPUT BIAS CURRENT o
vs- TEMPERATURE _ vs TEMPERATURE
+5 +30 -
+4
+2°
+3
+2 ‘ [~
“ Vg = £15V +10 - \\~ 2
< B By <
3, — 2 r w
5 Vs = 15V I Vs = 218V —
-1 -0 . 1
-2 B S =
-3
-4 / - 20 © | Vs = 25V n'
N =
-5 -30 <
-25 0 +25 +50 +75 +100 -25 0 +25 +50 +75 +100 _l
Temperature (°C) Temperature (°C) <
2
COMMON-MODE REJECTION vs FREQUENCY 8 ls~ COMMON-MODE REJECTION RATIO o
65 ™TTT g 10 I : w
Vg = $15V g H a
g i J i
= Vg = 215V
£ Vg =15V § 1o A o
=§ 55 1 1] 900 R N 5 O 1 T
\\ T T 1 T
? \ \ & y 04 Vg = £5V
g \ § | L
\ 5 1, TNSCH
i \ :
E \ o
8 8 o
'
3 N
10 100 1% 10k 100k M 10M 10 100 1k 10k 100k ALY 10M
Frequency (Hz) Frequency (Hz)
POWER SUPPLY REJECTION vs FREQUENCY POWER SUPPLY REJECTION vs FREQUENCY
90 85 .
@ Tracking Supplies| N Vg =15V & Tracking Supplies [\@:;\5-\,"
L 80 \ s 75 -
o \ c
g § \
gn g s +V, \
“é Vg 3 s
60 - vV, -
e Vg \~: W § 85 3
N
g 50 g 45 : Q\
\ l
40 a5
10 100 1k 10k 100k ™ 10 100 1K 10k 100k’ 1M
Frequency (Hz) Frequency (Hz)

IC Data Book Supplement, Vol. 33¢ 271
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TYPICAL PERFORMANCE CURVES (CONT) -

T, = +25°C unless otherwise noted.

I~ PSRR vs FREQUENCY

4

-
o

§ % ! ! L lTvaddnaSupp'hﬂ
= =5
10 Vg = $15V
% +Vg
g o
3
@ 4
g 10
o
b
10°
10 100 1k 10k 100k M
Frequency (Hz)
LARGE-SIGNAL
HARMONIC DISTORTON vs FREQUENCY
~30 T T - .
G=+2 1
_ =40 |-vo=2vpp L L
a Ry = 1000 % 7
L .50 P
é f‘/
£ -60 - >
a // 3f
e,
r =70 -
L4
//
E -80 -
x L Vg= £15V
- il
-100
1 10 100
Frequency (MHz)
SMALL-SIGNAL
HARMONIC DISTORTION vs FREQUENCY
-30 ™ I_'====I'---
_ap | G =2V Vo= 15V
g Vo=0.5Vp-p
3 5 |- R =100
§
§ -0 pd
Q ,t/
L =70 A
E -0 —
* 3t
=100
1 10 100
Frequency (MHz)

2.72

Is~ PSRR vs FREQUENCY

L

3 10 TTTm T 11
< Tracking Supplies
g‘ 10° Ve Vg =15V
é 10" o
g ' = i
E.‘ 10-‘
“l‘ 1
]
10°
10 100 1x® 10k 100K ™
Frequency (Hz)
LARGE-SIGNAL
HARMONIC DISTORTION vs FREQUENCY
-30 —
o |G
— [ Vo= 2Vp-p—T r
2f
g 5 RL = 1000 /
g T
§ -60 e
L1 3t
-70 ;
i
E4 | V=15V
- [ 11
-100
1 10 100
Frequency (MHz)
SMALL-SIGNAL
HARMONIC DISTORTION vs FREQUENCY
e 11 |
-0 G=42VV Vs = 15V
3 Vo=0.5Vpp
g o A, = 1000
s
2% 4"
§ -60 —‘/
=] 70 LA
—T| 3
-80 =
”
00 [t
-100

100

-
-
=3
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TYPICAL PERFORMANCE CURVES (ConT)

T, = +25°C unless otherwise noted.

2-TONE, 3rd ORDER INTERMODULATION INTERCEPT

= ~N
£
[}
3 30~ \ \
£
5 \\\\\
Vg = 15V
g " \\\\“ {
2 Vo=tV | SN
e
10
10 20 30 40 50
Frequency (MHz)
OPEN-LOOP TRANSIMPEDANCE
vs TEMPERATURE
500
g Vs = 215V
/
é w0
mmmm——_———=
; 200 | mmmpemm=] Ve = 5V
3
5
200
-25 0 +25 +50 +75 +100
Temperature (°C)
INPUT NOISE vs FREQUENCY s
10° 10
| vg = 15V i
¥ v
3 10? 10?2
& HH
mmng Current
- il
> N~
g1 Voltage 10
2
' Noninverting Current 1
1 10 100 1k 10k 100k
Frequency (Hz)
IWNe

=1=] IC Data Book Supplement, Vol. 33¢

Open-Loop Output Resistance (Q)

Hz)

Noise Current (pA/VHz)
Noise Voltage (nV.

MAXIMUM POWER DISSIPATION vs TEMPERATURE

+75

+100

OPEN-LOOP OUTPUT RESISTANCE vs TEMPERATURE

OPERATIONAL AMPLIFIERS m OPA603

10°

125
100 \\
\\ Vg =15V
75 \\\\
VeudtsV |
50
25 )
25 [} +25 +50 +75 +100
Temperature (°C)
R INPUT NOISE vs FREQUENCY
10
FH Vs =35V
10?
S > tinverfing Current }
N I
N~
10 Ve
1 N rting Cu
1 10 100 1k 10k ) 100k
Frequency (Hz)

273
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TYPICAL PERFORMANCE CURVES (CONT) :

T, = +25°C unless otherwise noted.

LARGE-SIGNAL OUTPUT vs FREQUENCY

Vs = 115V

15

\

10

\

Output Voltage (Vp-p)

10k 100k ™M 10M

Frequency (Hz)

' OPEN-LOOP TRANSIMPEDANCE vs FREQUENCY

10°

e ——— H i
[ I 1 ”} = |
=~ Vg = 5V
S gt % vs.ﬂsvﬁ
g THN “
H N |
gw‘
@ I N : :T: ImE |
8 Nl N
- 103
10°
100 1k 10k 100k 1M 10M 100M 1G
Frequency (Hz)
8 OPEN-LOOP OUTPUT IMPEDANCE %0
g —]
s ol 11
8
£ g \ Ve =415V ] s
g \ I
N
40 | o
\~~.n U
§ N /
. 20 -45
g \\--
" i =
0 -90
10k 100k ™ 10M 100M
Frequency (Hz)

2.74

Open-Loop Output Z Phase (%)

LARGE-SIGNAL OUTPUT vs FREQUENCY

[ve=2sv]
4
&
@ 3
g R, =750
S
g 2
<}
1
0
100 1k 10k 100k 1M 10M  100M
Frequency (Hz)
OPEN-LOOP PHASE vs FREQUENCY
. il
Vg = 15V
g 45 \/ .:15\; )
g N
-
@ N\
: \
§-135 .
-180
100 1k 10k 100k 1M 10M 100M 1G
Frequency (Hz)
OPEN-LOOP OUTPUT IMPEDANCE
80 90
g |—m |
3
2 e N Vs = 5V 4
[
g A
PRy \ A 0
§ -§§~~~. ) l___
§ 20 k / m 45
& \‘~..
5 [ i i
0 L -0
10k 100k ™ 10M 100M
Frequency (Hz)

Open-Loop Output Z Phase (°)
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t
|

| 0.05%
AGain

{

pra v Wy

0.0625°
.t

LB e LIS

AR ENEER fEN

- - — 200 IRE Full Scale — Ll
Measured with Rohde & Schwarz Differential Gain/Phase Meter.

Rohde & Schwarz SPF2
Video Signal Generator

Rohde & Schwarz PVF Scope
Differential Gain/Phase Meter Plotter

OPERATIONAL AMPLIFIERS H OPA603

FIGURE 1. Video Differential Gain/Phase Performance.

 LARGE-SIGNAL PULSE RESPONSE
IRkt SMALL-SIGNAL FREQUENCY RESPONSE
T .7 PO I L
| 280 100pF]
tnput 1 e
“ :v,, Vo
I 1500 = G,
) - = L I ]
s o0 1 U
.......... £
°© Vs = £15V | OpF I
. e ; g : 3 A C. = N 1]
AR Output 11 1o N ]
RS e [~ NOTE: Feedback resistor valua i
-6 |— selected for reduced peaking
ol
100k ™ 10M 100M
Frequency (Hz)
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LARGE-SIGNAL PULSE RESPONSE

SMALL-SIGNAL FREQUENCY RESPONSE

Input +26 —
23— 100pF
. A\
h-3 o r E|
§ 11 Il
o V, =25V ]
7 _ %F 1l
Output I 11 1
— NOTE: Feadback resistor value [TTTTCt = 20PF T 111
14 |— for peaking 10pF -
LLoj 1l LTI
100k ™ 10M 100M
Frequency (Hz)
FIGURE 3. Dynamic Response, Gain = +10.
APPLICATIONS INFORMATION o e e
For most circuit configurations, the OPA603 current-feed- 60 vs INVERTING GAIN 3k

back op amp can be treated like a conventional op amp. As
with a conventional op amp, the feedback network con-
nected to the inverting input controls the closed-loop gain.
But with a current-feedback op amp, the impedance of the
feedback network also controls the open-loop gain and
frequency response.

Feedback resistor values can be selected to provide a nearly
constant closed-loop bandwidth over a very wide range of
gain. This is in contrast to a conventional op amp where
circuit bandwidth is inversely proportional to the closed-
loop gain, sharply limiting bandwidth at high gain.
Figures 4a and 4b show appropriate feedback resistor values
versus closed-loop gain for maximum bandwidth with mini-
mal peaking. The dual vertical axes of these curves also
show the resulting bandwidth. Note that the bandwidth
remains nearly constant as gain is increased.

With control of the open-loop characteristics of the op amp,
dynamic behavior can be tailored to an application’s require-
ments. Lower feedback resistance gives wider bandwidth,
more frequency-response peaking and more pulse response
overshoot. The higher open-loop gain resulting from lower
feedback network resistors also yields lower distortion.
Higher feedback network resistance gives an over-damped
response with little or no peaking and overshoot. This may
be beneficial when driving capacitive loads. Feedback net-
work impedance can also be varied to optimize dynamic
performance. To achieve wider bandwidth, use a feedback
resistor value somewhat lower than indicated in Figure 4.

EXTENDING BANDWIDTH

For gains less than approximately 20, bandwidth can be
extended by adding a capacitor, C,, in parallel with a lower
value for R;. The optimum gain-setting resistor value in this
case is far lower than those shown in Figure 1. For £15V
operation, select R, with the following equation:

R, (@) =30+(30-G) for V=215V

2.76

I~

b

Closed-Loop Bandwidth (MHz)
s B
—
A _J
s
2
Feedback Resistor (Q)

R \\‘~~.
375 |- 'ﬁi ] 750
Gs
oL LI L1 0
-1 ~10 ~100
Voltage Gain (V/V)
(da)
BANDWIDTH AND FEEDBACK RESISTOR
vs NONINVERTING GAIN
60 4

Closed-Loop Bandwidth (MHz)
&
)
7
VA
° £
y

/

R
Feedback Resistor ()

, \\\
s | Pl 1k
9.14,.;."2 \
30 et Ll 0
1 10 100
Voltage Gain (V/V)
(4b)

FIGURE 4. Feedback Resistor Selection Curves.
For example, for a gain of 10, use R, = 600€2. Optimum
values differ slightly for £5V operation:

R, (Q)=30+(23-G) for V;=45V
C, will range from 1pF to 10pF depending on the selected
gain, load, and circuit layout. Adjust C, to optimize band-
width and minimize peaking. Figure 5 shows bandwidth
which can be acheived using this technique.

IC Data Book Supplement, Vol. 33¢



Or, Call Customer Service' af* 1-6o9-o%0-00C fvom-oMmyY}y

VOLTAGE GAIN vs FREQUENCY
G = 20, Ry = 2200, Cy ~
G « 10, R, = 5600, C; = 3pF

g
§ 10 [§.3, Ry = 8200, Gy =3p
i

Ce Y
0
:3:@ \
-10 ol
A et RN
-20
™M 10M 100M 1G

Frequency (Hz)

FIGURE 5. Bandwidth Results with Added Capacitor C,.

Typical values for this capacitor range from 1pF to 10pF
depending on closed-loop gain and load characteristics. Too
large a value of C, can cause instability.

UNITY-GAIN OPERATION

As Figure 4b indicates, the OPA603 can be operated in unity
gain. A feedback resistor (approximately 2.8kQ) sets the
appropriate open-loop characteristics and resistor R, is omit-
ted. Just as with gains greater than one, the value of the
feedback resistor (and capacitor if used) can be optimized
for the desired dynamic response and load characteristics.

Care should be exercised not to exceed the maximum differ-
ential input voltage rating of 6V, Large input voltage steps
which exceed the device’s slew rate of 1000V /s can apply
excessive differential input voltage.

CIRCUIT LAYOUT

With any high-speed, wide-bandwidth circuitry, careful cir-
cuit layout will ensure best performance. Make short, direct
circuit interconnections and avoid stray wiring capacitance—
especially at the inverting input pin. A component-side
ground plane will help ensure low ground impedance. Do
not place the ground plane under or near the inputs and
feedback network.

Power supplies should be bypassed with good high-fre-
quency capacitors positioned close to the op amp pins. In
most cases, a 0.01)F ceramic capacitor in parallel with a
2.2)F solid tantalum capacitor at each power supply pin is
adequate. The OPA603 can deliver high load current—up to
150mA peak. Applications with low impedance or capaci-
tive loads demand large current transients from the power
supplies. It is the power supply bypass capacitors which
must supply these current transients. Larger bypass capaci-
tors such as 10pF solid tantalum capacitors may improve
performance in these applications.

POWER DISSIPATION

High output current causes increased internal power dissipa-
tion in the OPA603. Copper leadframe construction maxi-

BUR IOWNe

[E383Y /C Data Book Supplement, Vol. 33c

mizes heat dissipation compared to conventional plastic
packages. To achieve best heat dissipation, solder the device
directly to the circuit board and use wide circuit board
traces. Solder the unused pins, (1, 5 and 8) to a top-side
ground plane for improved power dissipation, Limit the load
and signal conditions depending on maximum ambient tem-

The OPA603 may be operated at reduced power suppl
voltage to minimize power dissipation. Detailed specifica
tions are provided for both 15V and +5V operation.

perature to assure operation within the power derating curven

APPLICATIONS CIRCUITS

p——oVo

FIGURE 6. Offset Voltage Adjustment.

G=10
Vyo— +
OPAG03, ——oVo
AAA AAA
yyv \AADE

G=-10
b—oVo

®)
FIGURE 7. Controlling Dynamic Performance.
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This composite amplifier uses the OPAB03 current-feedback op amp to
provide extended bandwidth and slew rate at high closed-loop gain.
The feedback loop Is closed around the composite amp, preserving the
precision input characteristics of the OPA627/637. Use separate power
supply bypass capacitors for each op amp. See Application Bulietin
AB-007 for details. .

* Minimize capacitance at this node.

SLEW
GAIN A R | R, | R, | R, [-30B|RATE
(VN) | OPAMP | (Q) | (k2) | (Q) | (k) | (MH2) | (V/us)
100 | OPA627 [505"| 499 | 20 | 1 15 | 700
1000 | OPAS37 | 499 [ 499 | 12 | 1 1 | 500

NOTE: (1) Closest 1/2% value.

22dB
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fe

fe = 10MHz
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fo=
¢% 22 zRC
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FIGURE 10. Bandpass Filter — 10MHz. -

2.78

FIGURE 11. Precision-Input Composite Amplifier.
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