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e FAST SETTLING
e WIDEBAND PERFORMANCE

e NO EXTERNAL COMPENSATI
GOQD DRIVE CAPABILITY

those characteristics which are impo
accurate low drift operation.

Circuits using the FS-125 Operational Am-
plifier can be accurately calibrated with dc
signals with assurance the circuits will be with-
in 0.1% of their dc accuracy while operatingat  Model OA-125 Operational Amplifier.
rates up to 12 MHz. This makes the FS-125  plications of this type might include active
an excellent choice for sample-and-hold cir- fiiters, video amplifiers, and other “frequency
cuits, D/A converters, A/D converters, pre- domain’ applications.

cision comparators, multiplexers, and a host of

other ““time domain’’ applications.

SPECIFICATIONS - Performanca at 25°C with rated supply, unless otherwise indicated
Min, Typ. Max. Units
INPUT: Single ended (inverting only)
INPUT IMPEDANCE (Freq. = 20 Hz): 10 30 K ohms
TVOLTAGE GAIN (Open loop) 100,000° 500,000
TINPUT OFFSET VOLTAGE 2.0 38 mV
5.0° mV
vs. temperature 12* 25" uVv/ec
TINPUT OFFSET CURRENT 15 25° uA
/T-A_i vs. temperature 10* 30" nA/CC
- tSLEW RATE 250 V/us -

1Test conditions shown on page 5 {Continued on next page}
*Specification from 0° ta 70°C
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Min. Typ. Max. Units
HINPUT NOISE
Gain of 1 175 uVARMS
Gain of 2 100 uVRMS
Gain of 4 50 uVRMS
Gain of 8 20 uVRMS
Gain of 16 20 uVRMS
Gain of 1000 0.5 uVRMS
TSMALL SIGNAL BANDWIDTH
(—3 dB; 50 mV P-P input)
Gain of 1 30" MHz
Gain of 2 30° MHz
Gain of 4 26" MHz
ain of 8 10" MHz
ain of/Tﬁ'A 4 MHz
GE stiGhaL BANDWI
(=B gB; 4V ut)
Gai 8* MHz
Gai 8 MHz
Gain 2
Gain of 8 1
Gain of 16 o / ﬁ%h
TRISETIME (See Figure 1) ~ -
Gain of 1 Q & 15 ns
Gain of 2 %\7 n
Gain of 4 15* n
Gain of 8 30* ns
Gain of 16 40" ns
TACQUISITION TIME (See Figure 1)
Gain of 1 80 ns
Gain of 2 100 ns
Gain of 4 150 ns
Gain of B 200 ns
Gain of 16 350 ns
Gain of 1 g0* ns
Gain of 2 110* ns
Gain of 4 150* ns
Gain of 8 220* ns
Gain of 16 3607 ns

Definitions of Risetime and Acquisition Time are illustrated on

idealized waveform in Figure 1

tSMALL SIGNAL OPEN LOOP GAIN

@ 1 MHz
® 2 MHz
@5 MHz
@ 10 MHz
® 20 MHz
@ S0 MHz
@ 100 MHz

750
400
100
35
10

1Test conditions shown on pages 5 and 6
“Specification from 0° to 70°C

(Continued on next page)
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Min. Ty.p, Max. Units
TOUTPUT VOLTAGE

100-chm load +2.47 volts
—-2.2*

200-ohm load +3.07 volts
-2.9"

500-ohm load +4.0° volts
-3.5*

tOUTPUT IMPEDANCE 1.0 ohm

POWER SUPPLY SENSITIVITY
200 uVv/Vv

catastrophic failures m
approximately + 60 mA; —

approximately — 60 mA.

load current, + 15 volt current is appro

Power supply voltage disturbances can affect the fast-settling charagtefistics
of the FS-125. Itis suggested that both power supplies be bypassed with a ceramic
capacitor of 0.01 microfarad for high-frequency components and appropriate
electrolytic capacitors for low-frequency components.

=

MIN

-

GRID SPACING 0.1

TEMPERATURE RANGE
Operating 0 +70 ¢
Storage —80 +125 9
MECHANICAL
Length 2.02 inches
Width 1.14 inches
Height 0.65 inches
Weight 1.5 ounces
Volume 15 cu. in.
——1 .65 '-— 4-1_14—.1
—i +VOLTS
— _{ BLANK i
& " IN
-] 8%  outpur
’ 3 SIG
soces VOLTS st
—— PWR GRD

TTest conditions shown on page 6
*Specification from 0° t0 70° C




B8/85/1997 14:186 31866854187 ANALOG DEVICES

COMPUTER
—<t=="LABS

for tomorrow’s Lechnology today

1.. ______

fnput and {inverted) output superimposed to illu SLE
sponse of FS-125 to positive step function. Left 1roce
input. Oscllloscope used was Tektronix Type 454; settings
1 V/em end B0 nsec/cm. R¢f and Ry 1000 ohms; R 120
ohms,

Photoar

put superimpose

<

INPUT
{=2 vOLTS TO + 2 VOLTS
FOR GAIN OF |}

RSETME po—

0%

QUTPUT
(+2 TO-2 voLTS
FOR ALl GAING ]

DE LAY L

THME

DO Ty e [

¥35% DF FINaL
WAL UE

TOTAL ACQUISITION

TIME TO WITHIN

0.1% OF FINAL VALUE
(AFPPROXIMATE SCALE FOR GAIN OF 1)

-

FIGURE |
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0.1%
T ) |
A 0.1%
VARIABLE 1%
Dc 0.1% -
SOURCE L 0.1%
OPEN
> = Your rPPEIT 3 >
Fuoke | 9K ith poser applied fo FS-125 ond offsar _
MODEL | Sda | = woltage selected on Fiuke. vory Ingut
BRIA A O 1o+ 2V and Oto-2V, Record change FLUKE L
in Summing Node Volage, MODE L oK
8814 oK.
_l Open Lot Goin = S fowt) 174w
2 & Vigumming rode ) j
LOOP VOLTAGE GAIN TEST INPUT OFFSET VOLTAGE TEST

TEKTRONL

454
SCOPE

INPUT OFFSET CURRENT TEST

SLEW RATE TEST
(Gain= 1}

Ineut 18 comstant SOmW P-P for Quiput wres o3 fuctian of

Ry Smdll Signal Tests; varied os goin for Small Signal B
furcton of gain for Large R remans comtan 4V P-P
oreEn Pe Sigral Tste. fh for Lorge Sigrot Tests,
INPUT © H-P
ey e <
VHF 'S AAA H-P
| osc. " FS=1 | | ML:::JERLF alia
=N TEKTRONIX B MILLIVOLTMETER
¥ WooEL =3 I =
: ; MODEL 4llA
R, choged for vorous Qgois © SCOPE
L. 2108 okt = MILLIVO THETER | [SMALL SIGNAL / LARGE sguﬁ_ m:ru
MAX, = GAN Ry R Tes 0 70°C
GAN Ry Ry pVRMS 5copq Reods Noise i £ B
! g:-gg 000 :;g Peak T Peck. I 000 000 3OMH,/ZBMH,
‘RS Noiae » 2 500 1000 30OMH; /ZBMH,
4 20 o0 50 et : 4 25O 1000  26MH/ZemH;
: G 280 4000 0.2% (P_-_'_I o 8 250 2000  IOMH /IOMH,
( ) 1000 250 2%0000 85 Gain & 250 4000 AMH,s4MH,

INPUT NOISE TESTS

SMALL SIGNAL / LARGE SIGNAL BANDWIOTH TESTS
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Rff Nl oo
ov -+~ o - -e = OV
o 90% oy
INPUT ouTPUT
= Risetime measured 10% - 90%
T ERTRONIX points at various .
MODEL (0% To 70%).
asa [1 R
ScoPE | - GaN =F 28
1 Koo ]
2 500 15
4 250 5]
[ 250 30

FLAT TOP

R, ix 1000 -Ohm poteriomems
Rep adiried for difforent vakes
o R" o RYD

PULSE Ay changed for varans
GENERATOR gdire to maintain (00-Chm
o .
R
B TEKTRONIX
MOOEL
BUFFER -l 454
Gard SCOPE
wres as
wtn of
Maox, Acquistion Tare ]
To 0.1% Firal Vobe
GAN Ref Ry Ta* 25°C Ta=0 B TOC ERROR EaND
| 000 1000 BOns N ns =2 mY
2 500 1000 100ns HC s +1-/3 mv
4 250 fale o} 150 n= 150 ne + 45 mv
8 250 %zw 200 e 220 res +4/9mV
6 250 00 EOms 350 ns 14T my

QCQULSITKN TIME TESTS
{See Figure | For Defirition)

SMALL SIGNAL OPEN LOOP GAN TESTS

@ TIEFchEsSJri} ”
//\Z =\
=)~ a

v
K
0.1%
AMA—— St et for 6.0 ubiis HOMHy;
L. Com [FS— St 50mY above IOMH, fo ovod
¥ Skew Ruw Limiting. Specs for
_ won Ta% 25°C G i
i TE— = ‘an
(110 Wy | GRAN] g parx HEN *in Toum
Scoee T 750
I 2 MMy 400
PROBES MATCHED S MH; 100
IN GAIN 10 MH,; 35
20MH, 10
SOMH; [
100 MH, z

o
- 250N
1000 N

QUTPUT VOLTAGE TESTS

1.3 Quipu! of F5=I2% is s
for SO mY Peck ~To-Peck
with Switen S| apen. When

1OKH, Siis closed, Output must
Sine Wne remain 25mV or groater,

OUTPUT IMPEDANCE TEST

iK
0.1%
e S kN i .
1K Power Supply wariea
opeN _ O.1% between (2 and 15
INPUT 9 Wolts for these
tests,
FLUKE | 10K
MODEL 5% *20"*
881A %
—AA— m:w L
1.__ &V Summing Node(p Volts)
Sensithity =

AY Power Supply (Voirs)

POWER SUPPLY SENSITIVITY TESTS
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NOTES ON DRIVING LUMPED CAPACITIVE LOADS
In some operational amplifier operations, it is Table1 =
necessary to drive lumped capacitive |loads. Clossd Max.
Loop Capuc_itive 3 db Freq. Resistance
NOTE: Distributed capacitive loads Bt Bm Gein  Looding  [Approx) _Loading
such as coaxial cables, printed circuit 1000 1000 X1 20 pf 50 MHz 150
wiring runs, and other transmission 500 1000 X2 25 pf 40 MHz 150
paths generally present no problem 500 2000 X4 80pf 12.5MHz 150
since they can be terminated in their 500 4000 X8 160 pf 6.2 MHz 150
characteristic impedance and made 500 8000 X16 220 pf 3 MHz 150
to appear resistive in nature. In this
discussion, lumped capacitive loads
s the mput capamtance of Notice that the degree of allowable capacitive
3 e loading increases as the 3 dB frequency res-
ponse decreases. This means that for a given
closed loop gain, the maximum capacitive
loading may be increased at the expense of
decreasing, the 3 dB frequency response. The
simplest accomphshlng this is by
increasing 1 adback and feed-
forward
4 the output after a sharp transition; or, in severé £oy u
3 } cases, as a continuous oscillation. as a fee

There are two possible methods for enhancing
the ability of an operational amplifier to drive
capacitive loads--resistive loading, and resistive
isolation.

RESISTIVE LOADING

A purely capacitive load can be made to ap-
pear less capacitive in nature by paralleling it
with a resistance. This additional resistive
load tends to cancel some of the effects of the
capacitive load.

The minimum total load for the FS-125 Op-
erational Amplifier should be 100 ohms.
Therefore, the parallel combination of lumped
capacitive load and the resistive loading should
be more than 100 ohms at all frequencies up
to the frequency of 3 dB response. This can
be accomplished if the capacitive reactance
and the resistive loading are each made 150
ohms at the frequency of 3 dB response. When
they are, their parallel combination will be
approximately 100 ohms and will meet the
requirement for the minimum total load. Ex-
amples for several sets of feedback and feed-
forward resistors are shown in Table 1.

feedforward restsy
approximately 50 MH
capacitive loading is 20 picofara
in Table 1). Notice that the cap
actance of a 20 picofarad capacitor is approx-
imately 150 ohms at 50 MHz. However, if the
feedback resistance is increased to 8000 ohms
and the feedforward resistance is increased to
8000 ohms, the 3 dB bandwidth decreases to
approximately 2.5 MHz and the maximum
allowable capacitive loading increases to 400
picofarads. The increase in the values of the
feedforward and feedback resistance decreases
the 3 dB response of the amplifier because
the main limiting factor in the bandwidth of
the FS-125 Operational Amplifier is the stray
capacitance Cg shown in Figure A. The effect
of this stray capacitance, Cq, is to cause a
frequency roll-off dictated by the value of Rip.

Ref »
O A g 2

FIGURE A =

Continued
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Continued from reverse side

The fact that the value of the feedback resistor
affects the 3 dB frequency response of the
amplifier can be used to advantage in obtaining
even faster settling times than those specified
for the FS-125 Operational Amplifier. For
example, the settling time specifications for a
closed-loop gain of 16, using a 250 ohm feed-

ard resistance and a 4000 ohm feedback

the feedback resistance is 1000 ohms or jreate

RESISTIVE ISOLATION

The second method for driving lumped capac-
itive loads can be accomplished only in cases
where the resistive component of the load is
either precisely known or can be made to be
precisely known. (i.e., by paralleling the load
with a precision resistance, such as Rp in Fig-
ure B). In this method, the capacitive load is
isolated from the operational amplifier by
insertion of another precision resistance (Ra)
between the operational amplifier output and
the lumped capacitive load, as shown in Figure

CAPACITIVE

The effect of resistance R is to isolate the
lumped capacitive load from the output of the
operational amplifier.

Since the resistive component of the lumped
capacitive load is precisely known, the at-
tenuation caused by the isolation resistance
at low and mid-frequencies is precisely known.
This loss may be compensated by increasing
the closed loop gain of the operational
amplifier by an appropriate amount. Re-
sistance isolation, of course, reduces the
effective bandwidth of the signal across the
his bandwidth will be:

R1 is the parallel co ation
and C is the capacitance of the
tive load.

This reduction in bandwidth, however, may
in some cases be less than that which would
be obtained by increasing the feedforward and
feedback resistances of the resistive loading
method.
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