@ HARRIS HFA1245

Dual, 530MHz, Low Power, Video

November 1996 Operational Amplifier with Disable
Features Description
* LowSupplyCurrent................ 5.8mA/Op AmP The HFA1245 is a dual, high speed, low power current
« Highinputimpedance....................... 2MQ  feedback amplifier built with Harris’ proprietary complementary
o Low Crosstalk (SMHZ) . ...........coeaunnn. -73dB  bipolar UHF-1 process.
» High Off isolation (5MHz) .................. 61dB The HFA1245 features individual TTL/CMOS compatible
« Wide -3dB Bandwidth (Ay =+2) ............ 53gMHz Gisable controls. When pulled low they disable the
. corresponding amplifier, which reduces the supply current and
Ver-y FastSlewRate..................... 1050V/us forces the output into a high impedance state. This feature
* Gain Flatness (to SOMHz) .................10.11dB  gjows easy implementation of simple, low power video
« Differential Gain...............coooeuaenss 0.02% switching and routing systems. Component and composite
« Differential Phase. 0.03 Degrees video systems also benefit from this op amp’s excelient gain
""""""""" ’ flatness, and good differential gain and phase specifications.
« Individual Output Enable/Disable § ronial 8 phase Specilical
« Output Enable/Disable Time............ 160ns/20ns Mutltiplexed A/D applications wilt also find the HFA1245
) ) ot useful as the A/D driver/multiplexer.
* Pin Compatible Upgrade to HA5022
The HFA1245 is a low power, high performance upgrade for
lication the popular Harris HA5022. For a dual amplifier without
Ap P t _s disable, in a standard 8 lead pinout, please see the HFA1205
* Flash A/D Drivers data sheet.
« High Resolution Monitors . .
+ Video Multiplexers Ordering Information
» Video Switching and Routing TEMP. PKG.
* Professional Video Pr¢ ing PART NUMBER | RANGE (°C) PACKAGE NO.
* Video Digitizing Boards/Systems HFA12451P -40t085 |14LaPDIP E14.3
* Multimedia Systems HFA1245i8 401085 |14 Ld SOIC M14.15
* RGB Preamps
+ Medical Imaging HAS5022EVAL High Spaed Op Amp DIP Evaluation Board
s Hand Held and Miniaturized RF Equipment
« Battery Powered Communications
+ High Speed Oscilloscopes and Analyzers
Pinout
HFA1245
(PDIP, SOIC)
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CAUTION: These devices are sansitive to electrostatic discharge. Users should follow proper IC Handling Procedures. File Number 3682.2
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HFA 1245

Absolute Maximum Ratings

Voltage Between V+and V- . ........................... 11V
DClInputVoltage ............................ .. VsyppLy
Differential Input Voltage. .. ........................ .8V
OQutput Current (Note 2) ................ Short Circuit Protected

30mA Continuous
60mA < 50% Duty Cycle

ESD Rating
Human Body Model (Per MIL-STD-883 Method 3015.7) ... 800V

Operating Conditions
Temperature Range . .. . ..................... -40°C to B5°C

Thermal Information

Thermal Resistance (Typical, Note 1)
PDIP Package .. .......
SOIC Package. . ......

Maximum Junction Temperature (Dle)

Maximum Junction Temperature (Plastic Package)

Maximum Storage Temperature Range . . ..
Maximum Lead Temperature (Soldering 10s)
(SOIC - Lead Tips Only)

GJA (OC/W)
100
120
..175°C
... 150°C
-65°C to 150°C

....... 300°C

CAUTION: Stresses above those listed in "Absolute Maximum Ralings™ may cause permanent damage to tha device. This is a stress only raling and operation
of the davice at these or any other conditions above those indicated in the operational sections of this specification is not imphed.

NOTES:

1. 8,4 is measured with the component mounted on an evaluation PC board in free air.
2. Qutputis short circuit protected to ground. Brief short circuits to ground will not degrade reliability, however continuous {100% duty cycle)

output current must not exceed 30mA for maximum reliability.

Electrical Specifications vgyppyy = t5V, Ay = +1, Rp = 5600, Ry = 10002, Unless Otherwise Specified

(NOTE 3)
TEST TEMP.
PARAMETER TEST CONDITIONS LEVEL (°c) MIN TYP MAX UNITS
INPUT CHARACTERISTICS
Input Offset Voltage A 25 - 2 5 mv
A Fult - 3 8 mv
Average Input Offset Voltage Drift B Full - 1 10 uv/ec
input Oftset Voltage AVpp = 1.8V A 25 45 48 - dB
Common-Mode Rejaction Ratio AV = 1.8V A a5 3 %6 i e
AVey = 1.2V A -40 43 46 - dB
Input Offset Voltage AVpg = £1.8Y A 25 48 52 - dB
Power Supply Rejection Ratio AVpg = +18V A a5 % 50 - B
AVpg =+1.2V A -40 46 50 - dB
Non-inverting input Bias Current A 25 - 6 15 pA
A Full - 10 25 uA
Non-inverting Input Bias Current Drift B Full - 5 60 nA/°C
Non-Inverting input Bias Current AVpg = 1.8V A 25 - 0.5 1 uAN
Power Supply Sensitivity AVpg = +1.8V A a5 N 08 3 WAV
AVpg =+1.2V A -40 - 0.8 3 nAN
Non-Inverting Input Resistance AV = +1.8V A 25 0.8 2 - MQ
AV =11.8V A 85 0.5 1.3 - MQ
AVey =11.2V A -40 0.5 13 - MQ
Inverting Input Bias Current A 25 - 2 7.5 uA
A Full - 5 15 nA
Inverting Input Bias Current Drift B Full - 60 200 nA/°C
Inverting input Bias Current AVip =11.8V A 25 - 3 6 pAN
Common-Mode Sensitivity AV = 1.8V A a5 N 2 P LAN
AVom = £1.2V A -40 - 4 8 pAN
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HFA1245

Electrical Specifications

VguPpLy = t5V. Ay = +1. Rp = 56002, R = 100Q. Unless Otherwise Specified (Continued)

(NOTE 3)
TEST | TEMP.

PARAMETER TEST CONDITIONS LEVEL (°c) MIN TYP MAX UNITS
inverting Input Bias Current AVpg = +1.8V A 25 - 2 5 wAN
Power Supply Sensitivity AVpg = 18V N Py - 2 3 AN

AVpg = +1.2V A -40 - 4 8 HAN
[nverting Input Resistance C 25 - 40 - Q
Input Capacitance C 25 - 2.5 - pF
Input Voitage Common Mode Range A 25, 85 +1.8 +2.4 -
((I;nh;pslifgs?s% Vio CMRR, +Rn, and -Ig|ag y 0 o vy -
Input Noise Voltage Density f = 100kHz B 25 - 35 - nV/iNHz
Non-Inverting input Noise Current Density f = 100kHz B 25 - 25 - pA~Hz
Inverting Input Noise Current Density f = 100kHz 25 - 20 - pAHz
TRANSFER CHARACTERISTICS
Open Loop Transimpedance Gain IAV =-1 I C l 25 - 500 - kQ
AC CHARACTERISTICS Ay = +2, Rg = 560Q. Unless Otherwise Specified
-3dB Bandwidth (Vout = 0.2Vp.p) Ay = +1, +Rg = 560Q B 25 - 290 - MHz
Ay = +2 B 25 530 - MHz
Ay =-1, RF=510Q B 25 - 230 - MHz
Full Power Bandwidth Ay = +1, +Ag = 560Q B 25 - 150 - MHz
(Z\‘/);{; ZtSX:ff;)AV =+2, Ay = +2 B 25 - 130 - MHz
Ay =-1, Rg = 5100 B 25 - 120 - MHz
Gain Flatness (Ay = +2, Voyt = 0.2Vp.p) | To 25MHz B 25 - 10.04 - dB
To 50MHz B 25 - 0.1 - dB
Minimum Stable Gain A Full - 1 - N
Crosstalk {Note 4) S5MHz B 25 - -73 - dB
10MHz B 25 - -64 - dB8
OUTPUT CHARACTERISTICS Rg = 560€2, Unless Otherwise Specified
Qutput Voltage Swing Ay =-1.R__=100Q2 A 25 +3 +3.4 - A
A Full 2.8 +3 -
Output Current Ay = -1, R =50Q A 25, 85 50 60 - mA
A -40 28 42 - mA
Qutput Short Circuit Current B 25 - 90 - mA
DC Closed Loop Output Impedance Ay = +2, Rp = 560Q B 25 - 0.07 - Q
Second Harmonic Distortion 10MHz B 25 - -50 - dBc
(Av = +2. Re = 560£. Vout = 2Ve.p) 20MHz B 25 - 45 - dBc
Third Harmonic Distortion 10MHz B 25 - -565 - dBc
(Av = +2. Rr = 56002 Vour = 2Vp-p) 20MHz B 25 - 50 - dBc
TRANSIENT CHARACTERISTICS Ay = +2, Rp = 560Q, Unless Otherwise Specified
Rise and Falt Times (Voyt = 0.5Vp.p} Rise Time B8 25 - 0.65 - ns
Fail Time B 25 - 1.20 - ns
Overshoot Vour = 0.5Vp.p, B 25 - 7 - %
ViN trise = 1.0ns
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HFA1245

Electrical Specifications Vgyppy = £5V, Ay = +1, R = 5609, Ry = 100Q, Unless Otherwise Specified (Continued)

(NOTE 3)
TEST | TEMP.
PARAMETER TEST CONDITIONS LEVEL °c) MIN TYP MAX UNITS
Slew Rate +SR B 25 - 1050 - Vius
(VouT = 4Vp.p, Ay = +1, +Rg = 560Q) A m P - ™~y - Vi
Slew Rate (VouT = 5Vp.p, Ay = +2) +SR B 25 - 1400 - Vius
-SR B 25 - 900 - Vius
Slew Rate +SR B 25 - 1950 - Vius
(Vout = 5Vp.p, Ay =-1, Rp = 510Q) SR 8 . i 1050 N Vis
Settling Time (Voyt = +2V to 0V step) To0.1% B 25 - 15 - ns
To 0.05% B 25 - 20 - ns
Ta 0.02% B 25 - 30 - ns
Overdrive Recovery Time Vin = 22V B 25 - 85 - ns
VIDEO CHARACTERISTICS Ay = +2, Rp = 56002, Unless Otherwise Specified
Differential Gain (f = 3.58MHz) R = 150Q B 25 - 0.02 - %
Ry =75Q 8 25 - 0.03 - %
Differential Phase (f = 3.58MHz) R = 150Q B 25 - 0.03 - Degrees
Ry = 75Q B 25 - 0.05 - Degrees
DISABLE CHARACTERISTICS
Disabled Supply Current VBIZABLE = OV A Full - 3 4 mA/Op Amp
DISABLE Input Logic Voitage Low A Fuflt - - 0.8 v
High A 25, 85 2.0 - - Vv
A -40°C 2.4 - - Vv
DISABLE input Logic Low Current VBISABLE = OV A Full - 100 200 pA
DISABLE Input Logic High Current VBISABLE = 5V A Full - 1 15 HA
Quiput Disable Time ViN =+1V, B 25 - 20 - ns
VOISABLE = 2.4V to OV
Output Enable Time Vin =21V, B 25 - 160 - ns
VOISABRLE = 0V 10 2.4V
Disabled Output Capacitance VBISABLE = OV 25 - 3.8 - pF
Disabled Output Leakage VOISARLE = OV. Full - 2 10 nA
Vi = +2V, Vot = £3V
Off Isolation (VpisagLe = OV, At 5MHz 25 - -61 - dB
Vin=Vp-p, Ay = +2) At 10MHz 25 . -55 . a8
POWER SUPPLY CHARACTERISTICS
Power Supply Range 25 +4.5 . +5.5 \
Power Supply Current 25 5.6 5.8 6.1 mA/Qp Amp
Full 5.4 5.9 6.3 mA/Op Amp
NOTES:

3. Test Level: A. Production Tested.; B. Typical or Guaranteed Limit Based on Characterization.; C. Design Typical for Information Oniy.

4. The typical use for these amplifiers is in multiplexed configurations, where one amplifier (hostile channel) is enabled, and the passive
channel is disabled. The crosstalk data specified is tested in this manner, with the input signal applied to the hostile channel, while mon-
itoring the output of the passive channel. Crosstalk performance with both the hostile and passive channels enabled is typically: -63d8

at 5MHz, and -50dB at 10MHz.
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Application Information
Optimum Feedback Resistor

Although a current feedback amplifier's bandwidth dependency
on closed loop gain isn't as severe as that of a voltage feedback
amplifier, there can be an appreciable decrease in bandwidth at
higher gains. This decrease may be minimized by taking advan-
tage of the cumrent feedback amplifiers unique relationship
between bandwidth and Rg. All cumrent feedback amplifiers
require a feedback resistor, even for unity gain applications, and
RE, in conjunction with the interal compensation capacitor, sets
the dominant pole of the frequency response. Thus, the ampli-
fiers bandwidth is inversely proportional to Rg. The HFA1245
design is optimized for a 560Q Rf at a gain of +2. Decreasing
Rg decreases stability, resulting in excessive peaking and over-
shoot (Note: Capacitive feedback will cause the same problems
due to the feedback impedance decrease at higher frequen-
cies). At higher gains the amplifier is more stable, so Rg can be
decreased in a trade-oft of stability for bandwidth.

The table below lists recommended Ry values for various
gains, and the expected bandwidth. For good channel-to-
channel gain matching, it is recommended that afl resistors
(termination as well as gain setting) be +1% tolerance or bet-
ter. Note that a series input resistor, on +IN, is required for a
gain of +1, to reduce gain peaking and increase stability.

GAIN BANDWIDTH
(Act) Rg (Q) (MHz)

-1 510 230

+1 560 (+Rg = 560Q) 290

+2 560 530

Non-inverting input Source impedance

For best operation, the DC source impedance looking out of
the non-inverting input should be >50Q. This is especially
important in inverting gain configurations where the non-
inverting input would normalty be connected directly to GND.

Optional GND Pin for TTL Compatibility

The HFA1245 derives an internal GND reference for the dig-
ital circuitry as iong as the power supplies are symmetrical
about GND. The GND reference is used to ensure the TTL
compatibility of the DISABLE inputs. With symmetrical sup-
plies the GND pin (Pin 12) may be floated, or connected
directly to GND. if asymmetrical supplies {(e.g., +10V, OV) are
utilized, and TTL compatibility is desired, the GND pin must
be connected to GND.

PC Board Layout

The frequency response of this amplifier depends greatly on
the amount of care taken in designing the PC board. The
use of low inductance components such as chip resis-
tors and chip capacitors is strongly recommended,
while a solid ground plane is a must!

Attention should be given to decoupling the power supplies.
A large value (10uF) tantalum in parallel with a small value
(0.1uF) chip capacitor works well in most cases.

Terminated microstrip signal lines are recommended at the
input and output of the device. Capacitance directly on the
output must be minimized, or isolated as discussed in the
next section.

Care must also be taken to minimize the capacitance to
ground seen by the amplifier's inverting input (-IN). The
larger this capacitance, the worse the gain peaking, resulting
in pulse overshoot and possible instability. To this end, it is
recommended that the ground plane be removed under
traces connected to -IN, and connections to -IN should be
kept as short as possible.

Driving Capacitive Loads

Capacitive loads, such as an A/D input, or an improperly ter-
minated transmission fine will degrade the amplifier’s phase
margin resulting in frequency response peaking and possi-
ble osciliations. In most cases, the oscillation can be avoided
by placing a resistor (Rg) in series with the output prior to
the capacitance.

Figure 1 details starting points for the selection of this resis-
tor. The points on the curve indicate the Rg and C; combina-
tions for the optimum bandwidth, stability, and settling time,
but experimental fine tuning is recommended. Picking a
point above or to the right of the curve yields an overdamped
response, while points below or left of the curve indicate
areas of underdamped performance.

Rg and Cy_form a low pass network at the output, thus limiting
system bandwidth well below the amplifier bandwidth of
290MHz (for Ay = +1). By decreasing Rg as Cyincreases (as
illustrated in the curves), the maximum bandwidth is obtained
without sacrificing stability. Even so, bandwidth does decrease
as you move to the right along the curve. For example, at
Ay =+1, Rg = 62Q, C_ = 40pF, the overall bandwidth is lim-
ited to 180MHz, and bandwidth drops to 70MHz at Ay = +1,
Rg =8Q, C| = 400pF.

A

A7

20 \\ Ay = +1

SERIES QUTPUT RESISTANCE (Q)

> L]
0 50 100 156 200 250 300 350 400
LOAD CAPACITANCE (pF)

FIGURE 1. RECOMMENDED SERIES OUTPUT RESISTOR vs
LOAD CAPACITANCE
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Die Characteristics

DIE DIMENSIONS: SUBSTRATE POTENTIAL (Powered Up):
69 mils x 92 mils x 19 mils Floating (Recommend Connection to V-)
1750um x 2330pm x 483um

PASSIVATION:

METALLIZATION: Type: Nitride

Type: Metal 1: AlCu(2%)/TiW Thickness: 4kA 0.5KA

Thickness: Metal 1: 8kA +0.4kA

TRANSISTOR COUNT:
Type: Metal 2: AICu(2%)
Thickness: Metal 2: 16kA +0.8kA 180
Metallization Mask Layout
HFA1245
«IN1 OUT1  GND (SEE NOTE 5)

| L N
,.c
N2 ouT2

NOTE:

5. This is an optional GND pad. Users may set a GND referance, via this pad, to ensure the TTL compatibility of the DISABLE inputs when
using asymmetrical supplies {e.g., V+ = 10V, V- = 0V). Ses the “Application Information” section for details.
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