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HARRIS HA-2400, HA-2404
SEMICONDUCTOR HA-2405

PRAM Four Channel
March 1993 Programmable Amplifiers
Features Description

¢ Programmability HA-2400/04/05 comprise a series of four-channel
o HighRate SIaW. . ......covnneenneennnnnnn. 3ovyg Programmable ampliifiers providing a level of versalility
unsurpassed by any other monolithic operational amplifier.
* Wide Galn Bandwidth .........ccc0vunenres 40MHz  versatility is achieved by employing four input amplifier
e HighGain ......ooveneiiaiiiineenaainnn. 150kV/V  channels, any one (or none) of which may be electronically
selected and connected to a single output stage through
e LowOffsetCurrent ...........cccevevennee ...5nA DTUTTL compatible address inputs. The device formed by
. H‘gh Inputimpedance........cooeevevnenaas 30MQ  the output and the selected pair of inputs is an op amp which
« Single Capacitor Compensation delivers excellent slew rate, gain bandwidth and power

bandwidth performance. Other advantageous features for

* DTL/TTL Compatible Inputs these dielectrically isolated amplifiers include high voltage

., gain and input impedance coupled with low input offset N
Appllcatlons voltage and offset current. External compensation is not
d Th:usands of Applications; Program required on this device at closed loop gains greater than 10.
- Signat Selection/Multiplexing
- Operational Amplifier Gain Each channel of the HA-2400/04/05 can be controlied and

operated with suitable feedback networks in any of the
standard op amp configurations. This specialization makes
these amplifiers excellent components for multiplexing signal

= Osclliator Frequency
= Filter Characteristics

OPERATIONAL
AMPLIFIERS

- Add-Subtract Functions selection and mathematical function designs. With 30V/us
- Integrator Characteristics slew rate, 40MHz gain bandwidth and 30MQ input
- Comparator Levels impedance these devices ara ideal building blocks for signal
+ For Further Design Ideas, See App. Note 514. generators, active filters and data acquisition designs.
Programmability, coupled with 4mV typical offset voltage and
Ordering Information 5nA offset current, makes these amplifiers outstanding
components for signal conditioning circuits.
PART NUMBER TEMP. RANGE PACKAGE '
HA1-2400-2 -55°C to +125°C 18 Lead Ceramic DIP
HA1-2404-4 -25°C 10 +85°C 16 Lead Ceramic DIP
HA1-2405-5 0°C to +75°C 18 Lead Ceramic DiP
HA3-2405-5 0°C to +75°C 16 Lead Plastic DIP
HA4P2405-5 0°C to +75°C 20 Lead PLCC
Pinouts
HA-2400/04 (CDIP) HA-2405 (PLCC)
HA-2405 (CDIP, PDIP) TOP VIEW
TOP VIEW TRUTH TABLE
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Speclﬂcations HA-2400, HA-2404, HA-2405

. Absolute Maximum Ratings Operating Conditlons
Voltage Between V+ and V- Tarminals .0V Operaling Temperature Range
Differantial Input VOIBGR. . ... . .. v e ieievnvnnnierernnn, Vauepty HAR4002. .. ovverrenncrasnssnnnnnes -556°C < T, < +126°C
Digital Input Voltage . . ... . .. e teeeiiana. -25°C < Ty < +85°C
OutputCurrent . ........... Short Circult Promm |sc <:t.33mA) ... 0PC ST S 475°C
Internal Power Dissipation (Note 13) Swrage Temperature Range. . ... . Ceneeneas -65‘0 STpAS +150°C .
Junction Temperatife . ........ooevvvervnarencenenne +175°C
Junction Temperature (Plastic Package) ............... +150°C
Lead Temperature (Soldering 10Sec.). . ....cveeenuenn. +300°C
CAUTION: Stresses above thoss listed in "Absolute Maximum Ratings® may cause permanent damage o the device. mmmmmmwm
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.
Electrical SpecIﬂcatIons Test Conditions: Vayppry = £15V, Unless Otherwisé Specified. Digital Inputs: Vy = +0.5V, Vi = 424,
Limits apply to each of the four channels, when addressed.
HA-2400/04 LIMITS HA-2405 LIMITS |
PARAMETER | veme Fomin T rve Twax [ wn | vve [ max | unirs.
INPUT CHARACTERISTICS - ‘ S d
Qfiset Voltage. ‘ | 425°C - 4 9 - "4} 9 .7
. Full - . 11 - - n mv..
Blas Curent (Note 12) ‘ 256 | - 50 200 - 50 | 2s0 nA
‘ Fa | - - 400 . - | 600 nA
Offset Current (Note12) +25°¢. | - 5 50 - s | 50 | naA
' Full - - 100 - R 100 nA
input Resistance (Note 12) +26° . 30 - - 30 - MO
Commen Mode Range Ful 9.0 - - 0.0 . - v
TRANSFER CHARACTERISTICS o '
Large Signal Voltage Gain (Notes 1, 5) 425°C 50 150 - 50 | 150 - KV
. Full 25 -1 - 25 . - KV
Common Moda Rejection Raitio (Note 2) Full 80 1w | - 74 100 - 9B
Gain Bandwidth (Notes 3, 14) +25°C 2 | 4 | - 20 40 - | MHz
Gain Bandwidth (Notes 4, 14) +25°C 4 8 . a | 8- . MHz
OUTPUT CHARACTERISTICS o
Output Voltage Swing (Note 1) Full +10.0 | 120 - £100 | £12.0 - v
Qutput Current +25°C 10 20 - 10 | 20 | - A
Full Powsr Bandwidth (Notes 3, 5, 15) +25°C 640 | 9s0 | - 640 | 950 - kHz
Full Power Bandwidth (Notes 4, 5, 15) +25°C 200 | 250 - 200 { 25 |. - kHz
TRANSIENT RESPONSE (Note 16) B
Rise Time (Noles 4, 6) R +25°C - 20 45 - .20 50 ns
Overshoot (Notes 4,6) ‘ - v25c ] - 25 40 - ‘25 | 40 %
Slew Rate (Notes 3, 7) +25°C | 20 | 30 - 20 30 - Vius
Slew Rate (Notes 4, 7,14) +25C | -6 8 - 6 8 - Vius
Settling Time (Notes 4, 7, 8, 14) +25°C - 15 25 - 15 25 s
CHANNEL SELECT CHARACTERISTICS - ‘ ,
Digital input Gurrent (Vi = OV) ’ Full - 1 15 - 1 15 mA
Digtal Input Current (Vi = +5.0V) ‘ Full - 5 -1 - '8 - nA
Output Delay (Notes 9, 14) +25°C - 100 | 250 - 100 | 250 ns
Crosstalk (Note 10) - : 425°C -80 -110 - 74 Ao | - d8
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Specifications HA-2400, HA-2404, HA-2405

Electrical Specifications Test Conditions: Vgyppyy = £15V, Unless Otherwisa Specified. Digital Inputs: V. = +0.5V, Vi = 424,
Limits apply 1o each of the four channels, when addressed. (Continued)

HA-2400/04 LIMITS HA-2405 LIMITS
PARAMETER vewp | mn [ rve [ max | mn | Tve | max | unms

POWER SUPPLY CHARACTERISTICS

Supply Current +25°C - 4.8 6.0 - 438 6.0 mA

Power Supply Rejection Ratic (Note 11) Full 74 90 - 74 90 - dB

NOTES:

. RL=2kQ

Ven = 15VDC

. Ay =+10, Coomp = 0, A = 2k(2, C| = SOpF.

Ay = +1, Coomp = 15pF, R = 2kQ, C, = 50pF.

Vour = 20V peak to peak.

Vour = 200mV peak.

. Vout = 10.0V peak to peak.

. To 0.1% of final value.

. To 10% of final value; output then slews at normal rate to final vaiue

. Unsaelected Input to output; Vi = +10VDC

. Vguppry = $10VDC to $20VDC

. Unselected channels have approximately the same input parameters.

. Maximum power dissipation including output load, must be designed to maintain the junction temperature below +175°C for the ceramic
package, and below +150°C for the plastic packages.

. Guaranteed by design. SR

. Full Power Bandwidth based on slew rate measurement using: FPBW = 2—7—2 Vpeak = 5V
x

16. See Figure 11 for test circuit. PEAK
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Schematic Diagram HA-2400
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Diagram Includes: One Input Stage, Decode Control, Bias Network, and Output Stage
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HA-2400, HA-2404, HA-2405

Typical Performance Curves
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HA-2400, HA-2404, HA-2405

Typical Performance Curves (Continued)
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HA-2400, HA-2404, HA-2405

Typlcal Applications
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FIGURE 12. HA-2400 AMPLIFIER, NONINVERTING 12 =200 x 10°A at +25°C _
PROGRAMMABLE GAIN ‘ =800 x 107A at-55°C
~ 100 X 10°A at +125°C

Q«2x10"2 Coulomb

FIGURE 13. HA-2400 SAMPLE AND HOLD

For more examples, see Harris Application Note 514
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