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Wideband Fast-Settling
Operational Amplifier :

General Description Features »
;I_"hle) .383554/{5035'54 Isl.fg ver};hh.ij?:iETperforTancg 4 1000 V/us Slew Rate T_7?“ 15 D
ybrid operational amplifier wi inputs an = -
high-speed high-drive bipolar output. The combina- ¢ Settiing-Time 150ns Max @
tion olf {es;fgtable DC spgcitficatlons with ufrllusually 4 Full Differential Input a
complete , noise, and transient specifications -
guarantep_d over a wide range of conditions results in ¢ 100mA Minimum Output Current .h
an ﬁmq]nfler that can be used in a wide variety of 4 Drives Coaxlal Cable Directly \
applications. w
The BB3554/AD3554 slews at 1000W/us and outputs 1]
up to £100mA at +£10V. As a fast-settling amplifier, @
the BBSSS4/AD§3554 reaches its final value within UI
150ns to a +0.05% error band. Ordering Information s
- PART TEMP. RANGE PACKAGE
Applications BB3§54AM -25°C to +85°C 8 Lead TO-3
Baseband Video Amplifiers BB3554BM ~25°C to +85°C 8 Lead TO-3
\ BB3554SM -55°Cto +125°C -~ 8 Lead TO-3
Test Equipment
AD3554AM ~25°C to +85°C 8 Lead TO-3
Waveform Generators -
- AD3554BM -25°C to +85°C 8 Lead TO-3
Pulse Amplifiers =
AD3554SM -55°C to +125°C 8 Lead TO-3
Fast A/D and D/A Converters
Typical Operating Circuit Pin Configuration
- Ml
AAXIAA Top View
MAX310 .
St I ~INPUT Vas
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Lawarg VIDE
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¢ ey BB3554/AD3554 COMPENSATION
C‘ Wi~y . our ——M—@
T L 70
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ng»-- V- v+
1 L1
Gty ta— i
{ = UL uTPUT
150
Note:
There'is no internal case connection
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Wideband Fast-Settling
Operational Amplifier
ABSOLUTE MAXIMUM RATINGS

Supply Voltage (VFtO V) ..evvieiiiieienininaans beveenass 40V Operating Temperature Range .
{nput Voltage............ Versenvenae e VitO V- BB3554SM-and AD3554SM............. ~-65°C S Ty < +125°C
Continuous Output Current Veadensenesacsses T150mMA - BB3554AM, BB3554BM, -
Peak Output Current. ... covvsee rerenaien eve . 2260mMA © AD3554AM, AD3554BM .. -25°C < To < +85°C
Power Dissipation (See Curves)........ teevessrsiesaerniy 3.5wW Junction Temperature...... erenans PP . +175°C
(Derate linearly above +50°C at 36°C/W to zero at +75°C) Storage Temperature ... .eeesveeenens vre o =65°C S TA < +150°C
i Lead Temperature (Soldering, 10 Seconds) ....... 1ene . +300°C

Stresses above those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions above those indicated in the operational sections of the specification Is not implied. Exposure to
absolute maximum ratings conditions for extended periods may alfect the device reliability.

AD3554/BB3554

DC ELECTRICAL CHARACTERISTICS

(Vs = £15V; Tcase = +25°C unless otherwise specified)

BB35S4AM/ BBISEBM/ BB3554SM/
PARAMETER SYMBOL CONDITIONS AD3554AM AD3554BM AD3J3554SM UNITS
. MIN. TYPR MAX.| MIN. TYR MAX.| MIN. TYR MAX
. - Vout = =10V 100 108 100 106 100 106
Open-Loop Voltage Gain AvoL AL = 1000 %0 98 90 96 %0 a6 dB
Output Voitage Swing Vour lout = £100mA £10 =1 £10 *11 +10 £11 \
Output Current Swing lout Vo=%10V +100 £125 +100 £125 +100 £125 mA
Output Resistance Rour | f=10MHz 20 20 20 0
Input Offset Voltage Vos Ta=+26°C 0.5 2.0 0.2 1.0 0.2 1.0 mV
Average Temperature
Coefficient of Offset Tamin < T < Tmax 20 50 8 15 12 25 uV/°C
Voltage
Power Supply £7V to =18V
Rejection Ratio PSRR Tuin < Tc < Tuax 80 300 80 300 80 300 | uV/V
(Note 1) 0 -0 -50 0o . -10 -50 0 -0 -80 | pA
Input Blas Current Is Ton < Te < Tuax -0.64 -0.64 -10 nA
1g vs Supply 1 1 1 pAN
Input Offset Current los 2 10 2 10 2 10 pA
. R, 101 10' . 1ot
input Resistance Fﬁ:l:: 101 101 101 a
Input Capacitance CiN 2.0 20 2.0 pF
ﬁ%’t‘}t"g;“r; ;":d“ Vou | Linear Operation #{Veg-4) +Voc -4) +(Voc -4) v
Maximum Safe - + - + + |-
Input Voltage Veumax) v v v v v v v
Common-Mode f=DC, '
Relection Ratlo CMA Vem =+7Vto ~10V 60 78 60 78 60 78 dB
Rated Supply Voitage +15V +15V 168V
Voltage Range, "
Derated Performance +5V +18v | 5V *18V | *5V £18V
Supply Current,
Quiescent 17 28 45 17 28 45 17 28 45 | mA

Note 1: Specification is at +25°C case temperature due to requirements of high speed automatic testing. Actual values at operating
temperature will exceed the value at T, = +25°C. When supply voltages are +15V, no-load operating junction temperature
without a heat sink may rise 20-30°C above ambient, and more under heavy load conditions. Accordingly, Ig will change
signlficantly during warm-up. Refer to g vs temperature graph for expscted values.
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AC ELECTRICAL CHARACTERISTICS
(TGASE = +25° C. Vs = i15V. Rs = 50ﬂ, RL = 500)
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Wideband Fast-Settling
Operational Amplifier

BBISS4AM BB3554BM BB3554SM
PARAMETER SYMBOL CONDITIONS AD3554AM AD3554BM AD3554SM UNITS
MIN. TYPR MAX. |MIN. TYP MAX.|MIN. TYR MAX.
Bandwidth (Note 2) BW |0dB Small Signal, Ce=0 | 70 90 70 80 70 - 9 MHz
. Cr =0, Gain = 10 V/V 150 226 150 226 150 225
?féﬂuaci’?ﬂ‘llé"a") GBW |Cr=0,Gain=100V/V | 425 725 425 725 425 725 MHz
Ce=0,Gain=1000V/V | 1000 1700 1000 1700 1000 1700
Full Power Bandwidth R, = 1000,
(Note 3) BW Vi = £10V, G = 0 16 19 16 19 16 19 MHz
R = 1000,
Slew Rate (Note 3) SR Vi, = £10V, Gy = 1000 1200 1000 1200 1000 1200 V/us
to 1%, Gain = -1 60 60 60
Settling Time t0 0.1%, Gain = -1 120 120 120 ns
(Note 3) to 0.05%, Gain = -1 140 150 140 150 140 150
to 0.01%, Gain =-1 200 250 200 250 200 250
Rs = 1000, fp = THz 125 © 450 125 450 126 450
Rg = 10002, fy = 10Hz 50 160 | 50 .. 160 50 160
Rgs = 10043, fy = 100Hz 25 80 25 90 25 80
Rg = 1000, fp = 1KHz 15 50 15 50 15 50 |nVy/Hz
Rg = 10041, fy = 10KHz 10 35 10 35 10 35
:’&%‘g ';;"“ Voltage ey |Rg = 1000, fo = 100KHz 8 25 8 25 8 25
Rg = 1000, fy = 1MHz 7 25 7 25 7 25
. HS =100Q, N
" It; = 0.3Hz to 10Hz 2 7 2 7 2 T Ve
Ag = 1000, ’ .
fy = 10Hz to 1MHz & = 8 2 8 25 |uVeus
input Nolse Current I fo = 0.3Hz to 10Hz 45 45 45 fA, p.p
(Note 2) N fp = 10Hz to TMHz 2 2 2 PA, Rms|
Note 2: These parameters are unteésted and not guaranteed. This specmcatlon Is establ[shed to a 90% confidence lavel.
Note 3: These parameters are sample tested to 10% LTPD.
Test Circults

Vin - Vour

Veanor =

MAXIMNM
BB3554/AD3554

‘A 11611k 1% = 10002

Rp = = for X1

X1 Non-Inverter

o torxio -1 I8¢ CLOSEDLOOP GAINIS ™ 2
= 30,30 for X100 1+ Py
=30 for X1000 R
p
Settling Time Test Circuit Schematic X1 Inverter
VAKXV 5-45
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AD3554/BB3554

Wideband Fast-Settling
Operational Amplifier
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Test Circuits (continued)
500 e MAXIM
— WA BB3554/AD3554
12F
b ; &
=  maxim JoF an
BB3554/AD3554 o %
= 100
- ; M
X10 Inverter X100 Non-Inverter
Application Hints pins 1 and 3, a value of 10pF provides unity-gain
. stability. For gains up to 50 the value is decreased
Layout Considerations to zero. The exact value depends on a number of

Layout is one of the most important areas of high
frequency circuit design. An excellent circuit design
may yield only marginal performance if insufficent
attention is paid to circuit layout. Operating very high
bandwidth devices, such as the BB3554/AD3554, at
low closed-loop gains will generally exacerbate the
problem.

A ground plane Is highly recommended for all appli-
cations using high-speed amplifiers. The low resis-
tance, low inductance, and high frequency shielding
attainable with a ground plane are advantageous in
almost any application.

IC sockets should generally be avoided, as they cause
parasitic inductances and capacitances to appear at
all pins. If it s required that the device be removable,
use individual Hypertronics YSK0102-004 sockets for
each of the device pins used.

Power Supply Decoupling

The positive and negative power supply terminals- of
the BB3554/AD3554 must be well bypassed to ground.
Maxim suggests solid tantalum capacitors of about
4.7uf backed-up with high-frequency capacitors such
as monolithic ceramics with good performance at
100MHz. The high frequency decoupling capacitors
should be placed as close as possible to the device
pins. These capacitors must be returned to the same
ground point on the ground plane or connected by a
short, wide circuit board trace of low'inductance and
resistance. -

"Frequency Compensation

The BB3554/AD3554 is internally compensated for
closed-loop gains above 50 so the user can optimise
bandwidth, slew-rate, and/or settling-time at lower
gains by selection of external. compensation capaci-
tors. Compensation capacitance Is connected between

§-48

factors including closed-loop gain, layout, and load
capacitance.

Settling-time performance into a capacitive load of
1000pF or more may be improved by isolating the load
capacitance from the amplifier with a low value
resistor of the order of 27(). The compensation capa-
citor remains connected directly from pins 1 to 3, but
the output and feedback connections are made to the
other end of the new resistor. A 1000pF capacitor from
pin 8 to ground can also be beneficial.

High-speed operatidnal amplifiers ordinarily need
some capacitance across the feedback resistor to
compensate for the inevitable shunt capacitance at

- the inverting input. The value required is small (typi-

cally 2pF) and is repeatable from device to device, so
it may be practical to incorporate the feedback capa-
citor into the PC layout as planned stray capacitance.

Offset Voltage AdJustment

The BB3554/AD3554 is laser trimmed for minimum
offset voltage. The residual offset error may be trim-
med by a 10k or 20kQ linear potentiometer con-
nected between pins 4 and 8 with the wiper connected
to V*. Note that pins 4 and 8 are very sensitive to
capagitively coupled pickup. The effect can be mini-
mized by connecting series resistors between the null
pins and the null potentiometer, the resistors must be
placed close to the BB3554/AD3554. The value of
these resistors should be as high as possible consist-
ent with adequate adjustment range, at least 1k(} is
recommended. It is generally undesirable to absorb
system offsets by adjusting the ampilifier's offset away
from zero as this may cause the amplifier's tempera-
ture coefficlent to be degraded. it is preferable to
adjust the system offset in some other manner such
as offsetting the non-inverting input of the amplifier
or summing a correction signal at the inverting input.

AKXV




e 2420 3 -
MAXIM INTEGRATED PRODUCTS 13 ) = 5876651 000

T

Wldeband Fast-Settlmg i
- Operational Amphfl'eri )

- - —_Typical Operating Characteristics "L b - -

OPENLOOPFREQUENCY . - = OPENLOOPFREQUENCY - - - sErTuUNGTMEve ~ . @
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AD3554/BB3554

Wideband Fast-Settling

 Operational Amplifier | R S P
SR o —_Typical Operai_ir_tg characfgristics {coqthiu'ed};

QUTPUT VOLTAGE IR
vs. FREQUENCY .

¥

- . POWERDISSIPATION
(e" " va. TEMPERATURE

13E D _- 5876L51 0002421 5 W
T e

T LTI

)  OUTPUT VOLTAGE vs, ™ _ -
© -+ OUTPUT CURRENT

GUTPUT VOLTASE (Vp)

3

ulm L] 1M . mgu R I -] m . m 1% ) 0 -
FREQUENCY [Hz) ] : »r,,ntgrigmnsm v SE . GUTPUT CURSENT (n)
Common-Mode Voitage Range “+ %" Heat Sinking

Note that while It is safe to apply common-modé_ .~ .

voltage up to and including bath the positive and

negative power supplies, the common-mode rejection
ratlo Is specified from =10V to +7V. When the BB3554/
ADA3554 Is operated up to the common-mode limit of
~11V to +11V the common-mode rejection ratio will
be reduced. The common-mode voltage range must
be considered when operating with assymetrical
power supplies or when running large voltage swings
at low non-inverting gains. ) ’ .

~ Short-éfrcult Protection
The BB3554/AD3554 is short-circult protected for

continuous output shorts to ground, but not to the
power supplies. Output shorts to either supply will

destroy the device, even for momentary connections. T

Output shorts to other potential sources are not .

recommended as they may cause permanent damage.

G’uardlhg e

[y
wt

“ The BB3554/AD3554 does not require heat sinking

for most light load applications. For heavy loads and/
or high temperature conditions a heat sink will be.
necessary. Table 1 lists some representative heat-
sinks for the 8 lead TO3 package. e E e

Table 1. Heat Sinks for BB3554/AD3554

Low bias current and "high‘ Impédérice abpllcations"

may require the addition of guard rings to divert
leakage currents away from the BB3554/AD3554's
input terminals. The guard should-completely sur-
round the amplifier inputs and should be held at the
same potential as the input signal. In addition to

blocking board leakage currents the gugrd will also " 7 .

reduce s?gnal pickup at the inputs.

In high-frequency applications the increase In input
capacitance caused by guarding may be undesirable.
However, a small capacitor placed across the feed-
back resistor will compensate for the increased input
capacitance. . o . .

Maxim cannot assume responsibility for use of any clrcbmy other than clroult
Maxim reserves the right to changae the circuitry and specifications without notice at any time.

L eTe T

ry entirely embodied in & Maxim product. No circult patent licenses are Implied. .

Manufacturer - Part #
~ Thermalloy 600219 -
_IERC” LAIC3B4CB
- - HPI-TO3-33CB
AAVID 5423B,54268,53278
- .., 6791,61978-15

Ordir;arily, the heat si'nk will be in electfiéal contact
with the case. The case of the BB3554/AD3554 is not
internally connected, so the user is free.to connect

‘the case/heat sink to ground, to the. output or to.
: :;slmply leave it floating as dictated by the application.

LA

IERG

135 W. Magnalia Bl. One Kool Path
Burbank, CA 81502 . . Box400 .
(818) 7861182 - -~ Laconia, NH 03247
Thermalloy T (603) 5244443 -
: PO. Box 34829 T Hypertronics
" . Dallas, TX 75234 - - 16 BrentDr, =~ - %
(214) 243-4321 © Hudson, MA 01749 |

- (617)5680541 -

.
4 -

5-48

" AAVID Engineering - .

0}

e omaAxim

R Ry g

oo og

rid

A sl b s

iy

B e R

*
H
S d
g
i
1
Ei
-
- g
A7
B

st

e



