V T C INC 99D D1 9388929 0001288 b r

9388929 V T C INC

99D 01288 D

VA2716
DUAL HIGH-SPEED, FAST-SETTLING
OPERATIONAL AMPLIFIER

FEATURES

» Complete Dual Version of VA706 Fast-Settling Op Amp
+ Dual Includes Balance for Both Amplifiers

« Fast Settling Time: 0.1% in 200ns

« High Slew Rate: 42V/us

+ Wide Gain Bandwidth: 25MHz

« Low Offset Voltage: 6mV

« Minimal Crosstalk: >90 dB Separation

« Large Output Current: $50mA

« Short Circuit Protection

« Available in Commercial and Military Versions

DESCRIPTION

The VA2716 offers the high-speed (42V/s)
fast-settling advantages of theVA706 in a dual package
configuration. This dual Is unique because it offers
balancing inputs for both amplifiers for those applications
which require nulling. The high slew rate, output drive and
open loop gain (5k V/V) allows the amplitier to fit analog
ampfification and high-speed processing applications,
capable of driving large capacitance loads at high speeds.

The VA2716 is available in either a 14-pin CERDIP or plastic
package.

ABSOLUTE MAXIMUM RATINGS

Supply Voltages ........ Ceenee N 16V
Ditferential Input Voltage. .. .. v vveveviiivniiiianns 19V
Common Mode Input Voltage. . .....ccuvevenns Vsl -0.5V
Power Disslpation (Tp=70°C, Note 1) ....cvvvuee 550mW

Output Short Clrcuit Current Duration (Note 2) . . . . Indetinite
Operating Temperature Range:

Commercial (2716J). ... covvunn. vevesa0°t0 70°C
Military (2716 S}, . .. vt Cerieaaes -65° to +1256°C
Storage Temperature Range....... PP -65° to +150°C

Lead Temp. Range (Soldering to 60 Sec.). .+ .. ..., . 300°C

Note 1: Power derating above TA= 70°C to be based on a
maximum function temperature of 150°C and the thermal
resistance factors of €= 75°C/W and 6 5= 145°CW.

Note 2: Continuous short circult protection Is allowed on one
ampiifier per time up to case temperatures of 100°C and
amblent temperatures of 55°C.

T-79-07-20
CONNECTION DIAGRAM
Dual In-Line Package
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Top View

SIMPLIFIED SCHEMATIC (One Ampilifler)
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ELECTRICAL CHARACTERISTICS (Vg= 15V, To= 25°C unless otherwise stated)
VA2716J VA2716S
PARAMETER SYMBOL CONDITIONS MIN |TYP |MAX [MIN JTYP |MAX | UNITS
Input Offset Voltage Vos 8 20 6 12
o° STA £70°C 11 28 mV
T Minto TMax 55<TA $125°C , 9| 20
Average Offset AVae /AT 0° sTA <70°C 20
Voltage Drit 08 55<TA <125°C 15 wvre
- |input Bias Current 650| 1100 650 | 1100
I 0° STA S70°C 1700 nA
T Min to TMax .55 <Tp $125°C 2200 =
Input Offset Current los 35| 120 35 120| nA o E
m=
Input Common Mode Range Vv, 43| +35 +3]| +35 v me
oM 4| 45 4] -45 “g
-
Ditferential Input Resistance RiND (Now 1) 3 10 3 10| Ma >
Common Mode input R ]
Resgistance ING (Note 1) 4 8 4 8 MQ
Differential input Capacitance Cnp (Note 1) 2 2 pF
Common Mode Input
Capacitance Cine (Note 1) 3 3 PF
Input Voitage Noise en BW= 12 12 UVRMS
10Hz to 100KHz
Open Loop Voltage Gain A Vour =3V | 5 | 5 2 | s VimV
pen Loop Vollag v Ry = 2k
+4 +4
= 2kQ
Output Voitage Swing VouT AL $35] .42 | B5] 40
R =510 2.0 +2.5 v
Powaer Supply Current
{Both Amgﬁi{ers) Ig 15 20 15 201 mA
Common Mode Vpaq =12V
Rejection Ratlo oA ™ 80| 70 60| 70 d8
Power Supply
Rejection Ratio PSARR  |AVpg = 0.5V 60] 66 so| 66 dB
10-90%of
Slew Rate SR Leading Edge a8 42 as| 42 Vips
(Figure 1)
To£0.1% (£t4mV)
Setling Time ts of Final Value 200| 250 200| 250 ns
(Figure 1) {(Note 1) o
Gain Bandwidth Product GBW 25 25 MHz
€g =50mV
Small Signal Rise/Fall Time te iy 10-90% 7 7 ns
(Figure 1)
AL = 2k
Full Power Bandwldth BWgp Ci = 50pF 2.2 22 MHz
Amplifier to Input Referred
Amplifier Crosstalk {=10KHz -96 .96 dB
(Figure 2)
Notes: 1. Not tested, guaranteed by design.
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VA2716 ' ’ i
T=7F ~07-20
Figure 1: Settiing Time and Slew Rate Test Circult
+2V
Settling Time > ‘

L t4mV of

final value

Large slgnalr Response 7 Small Signal Hesponser

Flgure 2: Crosstalk Test CIrcult'
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VA2716
T=79-07-20
TYPICAL PERFORMANCE CHARACTERISTICS (Vg=i5V, TaA=25°C unless otherwise stated)
Input Blas Current vs Temperature Normallzed Open Loop Galn vs Temperature
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TYPICAL PERFORMANCE CHARACTERISTICS (Vg=15V, TA= 25°C unless otherwise stated)

Maximum Output Voitage Swing vs Load Reslistance

Maximum Output Voitage Swing vs Temperature
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VA2716

-

7-75-07-20

TYPICAL PERFORMANCE CHARACTERISTICS (Vg=#5Y, Ta= 25°C unless otherwise stated)
Open Loop Frequency Response
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APPLICATION INFORMATION

AC Characteristics

The 28MHz 0dB crossover point of the VA2716 is
achieved without feed forward compensation, a technique
which can produce long tails in the recovery characteristic,
The single pole rolloff follows the classic 20dB/decade
slope to frequencles approaching 50MHz. The phase
margin of 58°, even with a capacitive load of 50pF, glives

-stable and predictable performance down to unity gain
follower configurations.

" Atfrequencies beyond 50MHz, the 20dB/decade slope
is disturbed by an output stage zero, the damping factor of
which Is dependent upon the load capacitor. This results in
loss of gain margin (gain at loop phase «= 360°) at
frequencies of 70 to 100MHz which at & gain margin of 5dB
(RL = 2k, CL = 50pF) results in a 10dB peak In the unity gain
follower closed loop characteristic (Figure 3).

Figure 3 shows a blow up of the open loop
characteristics in the 10MHz to 200MHz frequency range
as well as the corresponding unity gain follower
characteristics at similar load conditions. 1 is seen that
the output stage zero results in bandwlidth extension
beyond the 28MHz, 0dB crossover point. In fact, with the
proper choice of the R_,C|_load, the unity gain follower can
be "weaked" to give flat small signal response to 100MHz,

Figure 4 shows corresponding time domaln response for
a small signal step. As expected there Is a strong 80MHz
ring for Ri_= 2kQ, Ci_= 50pF which disappears at R|_ = 500,
CL=5pF ;

Offset Voltage Nulling
The configuation of Figure 5 will give a typlcal Vog
nulling range of +25mV. If a smaller adjustment range is
desired, resistor values R1 = R2 can be increased
accordingly. For example, at R1 = 1.3kQ, the adjustment
range Is £15mV. Since pins 3, 11 and 4, 10 are not par of
the signal path, ac characteristics are left undisturbed.

Flgure 5: Vos Nulling Method

2-78
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Layout Conslderations

As with any high-speed wideband amplifier, certain
layout considerations are necessary to ensure stable
operation. All connections to the amplifier should be kept
as short as possible, and the power supplies bypassed
with 0.1uF capacitors to signal ground. it is suggested that
a ground plane be considered as the bast method for
ensuring stability because it minimizes stray inductance
and unwanted coupling in the ground signal paths.

To minimize capacitive effects, resistor values should
be kept as small as possible, consistent with the
application.
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Figure 3: Unity Gain Follower Fraquency

VA2716
T=727=07-20

Figure 4: Unlty Galn Follower Step Response

Characteristics .
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PACKAGE INFORMATION
8 PIN PLASTIC DIP o 5
INCHES MILLIMETERS nn
SYMBOL
MIN MAX MN MAX b
A 0.148 0.152 3.76 3.86 . .
Seating Plane
B 0.016 0.020 0.41 0.51 TEE
c 0.008 0.012 0.20 0.30
D 0.370 0.390 9.40 9.91 K 4—D—P I 4 E
E 0.245 0.265 6.22 6.73 —
F 0200 | o310 | 737 | 787 , _L—:%E A - - A
0.050 0.070 1.2 1. L c
G 7 78 o I F
H 0.090 0.110 2.29 2.79 B—# L
J 0.128 0.132 3.26 3.35 Hf—
K 0.020 0.040 0.51 1.02 *Note: Index area; a notch or a lead one identification mark is tocated adjacent to lead one.
L 0.030 0.050 0.76 1.27
0° 15° Qe 15°
8 PIN METAL CAN B
SEOL INCHES MILLIMETERS >
Y —p| | 4—C
MN. MAX MN MAX L
A .345 .365 8.76 9.27 f E
B .165 .185 4.19 4.70
C .020 .040 0.51 1.02 A —
D .010 .045 0.25 1.14
E .500 .650 12.70 13.97
F .200 BSC 5.08 BSC 4
G 016 021 0.41 0.53 D~} |4
J .027 .045 0.69 1.14 <—E—>
K .027 .034 0.69 0.86
8-PIN SOIC, PLASTIC
INCHES MILLIMETERS
SYMBOL MIN, MAX. MIN. MAX. BARR——F
A 053 069 1.35 1.75 f T
B 014 .018 0.35 0.45 D E F
) 007 009 0.9 022 v ‘ l
D .150 .158 3.8 4.0 T
E 181 205 4.6 5.2 EH Hi—Y N
F 228 244 5.8 6.2 LEAD NO. 1—
G 004 008 0.10 0.20 “—L—b M P [y
H 50 BSC 1.27 BSC + * »\[wa +
J 025 030 0.64 0.77 1 A ¥
K 024 031 0.61 0.78 oo f _‘i T *
L 188 197 48 5.0 R—P K f p
M 016 BSC 0.37 BSC " G ¢
N — 45° — 45° - Qa/ &
P % 6° 3 6° B-p-| | &
Q — 7° —_ 70
R 019 022 0.49 0.56

5
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8 PIN CERAMIC DIP
INCHES MILLIMETERS
SYMBOL

MIN MAX MIN MAX

A —— 0.200 — 5.08

B 0.014 0.023 0.36 0.58

C 0.008 0.015 0.20 0.38
D _— 1.060 —_— 26.92

E 0.220 0.310 5.59 7.87

F 0.290 0.320 7.37 8.13

G 0.030 0.070 0.76 1.78

H 0.090 0.110 2.28 2.7

J 0.015 0.060 0.38 1.52

K 0.125 0.200 3.18 5.08

L 0° 15° 0° 15°

8 5
o
D
'uuuu Sealing Plane
1 4
K [ — D~ | ld— E —P

iiﬁ‘;
=
.
-

*Note: Index area; a notch or a lead one identification mark is located adjacent to lead one.

ORDERING INFORMATION:

Vv A 708

Additional Processing __—I—

Family
Model
Package

Temperature
Range/Performance

ADDITIONAL PROCESSING
Blank = No Burn-in

PACKAGE TYPE
D=Cerdip P=PlasticDip T=MetalCan

TEMPERATURE RANGE/PERFORMANCE
JthruK = Commercial (0° to 70°C)
T = Military (-55°C to +125°C)

'

X =Die

B = Burn-In (168 Hours, T; = 150°C or equivalent)

PO =SOIC

VTC Incorporated reserves the right to make changes to its products withoul notice in order to improve design or performance, and assumes no responsibility for use of
any dircuits described or represented other than the circuitry embodied in VTC's products.
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