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HARRIS HA-2600, HA-2602
éE"lCONDUCTOR HA-2605

Wideband, High Impedance

March 1993 ‘ Operational Amplifiers
Features : _'Description
* Wide Bandwidth ....... P mamesssesivsernesnne 12MHz  HA-2600/2602/2605 are internally compensated
e HighINput IMPedance ....cccecvviencnsrcasrarnccnse 500MQ  bipolar operational amplifiers that feature very high
o Lowinput Blas Cumont .......ccveeeenrivninenrrnrrenns inA input impedance (SOOMSQ, HA-2600) OOUP'edo'Wﬂh
. ‘ wideband AC performance: The high resistance of the
: mmmmmm ............... 0_51:13 input stage is complemented by low offset voltage
VOlBgE ... e (0.5mV, HA-2600) and low bias and offset current
¢ HighGain............... sessssnes sevecessanannnes 150kVNV (1nA, HA-2600) to facilitate accurate signal process-
e HiIghSIewRae ....cccceiiniincnncrcsnncnarnasensss 7V/iu8 ing. Input offset can be reduced further by means of
¢ Output Short Circuit Protection an external nulling potentiometer. 12MHz unity gain-
* Unity Gain Stable ) bandwidth, 7V/us slew rate and 150kV/V open-loop
gain enables HA-2600/2602/2605 to perform high-gain
Applications o amplification of fast, wideband signals. These dynamic
* Video Ampiifier characteristics, coupled with fast settling times, make
these amplifiers ideally suited to pulse ampiification
* Pulse Ampllfier R designs as well as high frequiency (e.g. video) applica-
¢ Audio Amplifiers and Filters T tions: Thefraquencyresponseofmeampllﬂercﬁnbe
¢ High-QActiveFllters - .. . tailored to exact design requimments by means of an
* High-Speed Comparstors : external bandwidth control gapacitor. .
. l.leﬂortlgn Osciliators o In addition to its appllcatlon in pulse -and video

amplifier . designs, HA-2600/2602/2605 are -particu-

larly suited to other high performance designs such as
Order mg Information high-gain low distortion audio amplifiers, high-Q and
PART NUMBER 'rmpﬁmrune RANGE " PACKAGE wideband active filters and high-speed comparators.
A 20002 "5 1o +125°C | 8 Pin Gan . ?1); more informahon please refer to Application Note
HA2-2602-2 . 56°C to +125°C 8 Pin Can he HAéeoo o HA offored - a5 /883
an -2602 are T as -
HA2.26055 0°Cio +75°C 1 8 Pin Can Military Grade; product and data sheets are avallable
HA3-26055 .. 0°C to 475°C 8 Lead Plastic DIP upon request.
HA4P2605-5 0°C to +76°C 20 Lead PLCC
HA7-2600-2 -55°C to +125°C 8 Lead Ceramic DIP
HA7-2602-2 55°C to +125°C 8 Lead Ceramic DIP
HA7-2605-5 0°C to +75°C 8 Lead Ceramic DIP
HA9P2605-5 0°C to +75°C 8 Lead SOIC
HA9P2605-9 -40°C to +85°C - 8 Lead SOIC
Pinouts
HA-2600/02 (CDIP) HA-2600/02/05 HA-2605, (PLCC)
HA-2605 (PDIP, CDIP, SOIC) {TO-99 METAL CAN) TOP VIEW
TOP VIEW . TOP VIEW %
: : gdgge
A4
eaL [1] 9] comp
4N E :D_L- 3 Ve e [4]
a3 ¢] our : =
v-[1 5] BAL ™
"c R
CAUTION: Thess devices are sensitive to electrostatic digoharge. Users should follow proper 1.C. Handling Procedures. File Number 2902.1
Copyright © Harris Corporation 1993
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HARRIS SEMICOND SECTOR LIE D W 4302271 0O04L538 T&7 EEHAS
Specifications HA-2600, HA-2602, HA-26U>

Absolute Maximum Ratings (Note 13) Operating Conditions
Supply Voitage Between V+ and V- Terminals. ............ 45.0V  Operating Temperature Range
Differential Input Voltage. . . .........c.ciiiiiiiennineans 12.0v HA-2600/HA-2602-2 ...........cc0ennais -55°C < Ty $ +125°C
Peak Output Current. . . ............ Full Short Circuit Protection HMA-2605-5.....c0000ivinnessenccncannnn 0PC < Ty 5 +75°C
JUnction Temperature . . ... - «.vvvveuiereeiocacncaconns +175°C HA2605-9....cc0o0viensssssarsncnnones -40°C < T, < 485°C
Junction Temperature (Plastic Package) ...........c.... +150°C  Storage Temperature Range. .............¢ -85°C < Ty < +150°C
Lead Temperature (Soldering 1086C.). ... .oovvervrnnns +300°C
CAUTION: Strasses above those listed in “Absolute Maximum Ratings” mnyumpenmnonl‘damaotamodmu. This is a stress only rating and operation
of the device at these or any other conditions above those indicated in the op tions of this specification is not implied.
Electrical Specifications vy =115V D.C., Unless Otherwise Specifisd
(NOTE 15)
HA-2600-2 HA-2602-2 HA-2605-5 HA-2605-9
PARAMETER eme | N | Tvp | max | v | vve [ max | min [ 7ve [max | max ] unms
INPUT CHARACTERISTICS
Cfisst Voltage +25°C - 0.5 4 - 3 5 - 3 5 5 mvV
Full - 2 6 - . 7 - - 7 mv o
Average Offset Voltage Drift | Full - 5 - - 5 - - 5 - - uvrC
Bias Current 25c| - t o] - }j1s]as] - 5 | 25 2% nA i 2
w
Full - 10 30 - - 60 - - 40 70 nA 8 ic
< o
Offset Current +25°C - 1 10 - 5 25 - 5 25 25 nA 5 g
[-%
rab | - | s s -] -] - -] 70 nA c<
Differential Input Resistance | +25°C | 100 | 500 - 40 300 - 40 300 - - MQ
(Note 10)
Input Noise Voltage Density | +25°C | - 1" - - " - - 1 - - nvARZ
f=1kHz
Input Noisa Current Density | +25°C - 0.16 - - 0.16 - - 0.16 - - pANHZ
f= 1kHz
Common Mode Range Full 1 | 12 - 1 | 212 - 111 | 112 - - v
TRANSFER CHARACTERISTICS
Large Signal Voltage Gain +26°C § 100 150 - 80 150 - 80 150 - - kv
{Notes 1, 4)
Full 70 - - 60 - - 70 - - - kVNV
Common Mode Rejection Fuli 80 100 - 74 100 - 74 100 - - d8
Ratio (Note 2)
Minimum Stable Gain +25°C 1 - - 1 - . 1 - - - VNV
Gain Bandwidth Product +25°C - 12 - - 12 - - 12 - - MHz
{Note 3)
OUTPUT CHARACTERISTICS
Output Voltage Swing Full +10 | 12 - 110 | 112 - 10 | 12 - - v
(Note 1)
Output Current (Note 4) +25°C § 15 | 122 - +10 | 118 . +10 | 18 - - mA
Full Power Bandwidth +25°C | 50 75 - 50 75 - 50 75 - - kHz
(Notes 4, 11)
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HARRIS SEMICOND SECTOR GIE D WE 4302271 0046539 913 EEHAS
Spaclﬂcatlons HA-2600, HA-2602, HA-2605

Electrical Specifications v,« 15V D.C., Unlees Otherwise Specified (Continued)

' (NOTE 15)
. PARAMETER (vEMP | mN | TYP [aoax | wmn | orve [max | wei | rve [max | wax | unms
TRANSIENT RESPONSE (Note 8) ) — = :
Rise Time (Notes 1,5,687) | +25°c] - [ a0 | e0.] - | a0 feo ] - | a0 | & 60 ns
| overshoot (Notes 1,5,687 | 425°c] - | 25 | 40 ] - | 25 |40 ] - | 25| 40 40 %
Slew Rate wsc] o |2 | - Julw] - Iwlw] - F - Vips
(Notes 1,5,7 & 12) o |
| setting ime |e2sc] - s | - -l b -] - 5] - - 1w}
{Notes 1,5 & 14) , oo , .
POWER SUPPLY CHARACTERISTICS - L
Supply Curent 25°c] - 3 |ar] - 3.l a ] -] 3] 4 4 1 mA
DERIE ,mwnqmnm Fui'J 8o oo | - |74 |o0] - ] - - ] o
FR (Note 9) o R

NOTES:

1. Ry =2k0

2. Vgyy =10V

3. Vour < 80mV

4, Voyp =210V

5. C, = 100pF

6. Vour =4200mV

7. Ay=+1

8. SeoTrmanmeastcwwmdeavem

9. AVg =5V

10. This parameter value guaranteed by design calculations. Slow Rale

1. FulPoweerdwldlhguammoodbyslewmamasuremem: FPBW = 5
12, Voyy =25V PEAK

13. MubMMnumMmmlevMawMMMﬂme%thWWdhedmﬂmyumwu Func-
tional operation under any of these conditions Is not necessarily implied.

_14. Setting time is characterized at Ay = -1 t0 0.1% of a 10 Volt step.
15. Typical and minimum specifications for -9 are identical to those of -5.
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HA-2600, HA-2602, HA-2605
Schematic Diagram
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Die Characteristics
Transistor COUNt . .. .ovvveeresrersasonsannanaons 140 Thermal Constants (°C/W) 0a 6)c
DieDimensions. ............cooennn 69 x 56 x 19 mils Metal Can . ..oooeeeeenecnennns 117 38
Substrate Potential .............covoiieiens Unbiased Plastic DIP. .« oo eeeeennnns 26 34
CeramicDIP ........ccvvevnnann 115 38
SOIC....ci it iiiiieannees 157 42
PLCC. ... iiiiiieiiieanns 74 33
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HARRIS SEMICOND SECTOR LIED WH '-IBEIEE?]: 004b541 57y EHAS
HA-2600, HA-2602, HA-2605

Test Circuits

YT 2, - ™\
OUTPUT v ‘
10% '
o SLEW RATE
o oaviar
FIGURE 1. TRANSIENT RESPONSE FIGURE 2. SLEW RATE

NOTE: Measured on both positive and negative transitions from 0V
to +200mV and OV to -200mV at the output. )

N * ' _
. )¢ l
b4 2k T 100pF
FIGURE 3. SLEW RATE AND TRANSIENT RESPON_SE ‘ FIGUREA. SUGGESTED Vos ADJUSTMENT AND COMPENSA-

“TION HOOK LP

NOTE: Tostod offsst acdjustment range is Vg + TmVi minkmumrelerred
to output. Typical ranges are +10mV with Ry = 100k

Typical Performance Curves vgs115vDc, T, = +25°C, Uniess Otherwisa Specified

15 100 ‘ ‘
EQUIVALENT INPUT
NOISE vs BANDWIDTH . /
1 g / / ,
g =
s 10 b
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3 g gid sosounce
2 / d IE ANCE
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" 7 w / THERMAL NOISE
OF 10K RESISTOR
-15 0.1 | ]
B0 A6 0 426 450 476 41004125 100Hz  1kHz  10kHz  100kHz MMz  1OMMz
TEMPERATURE (°C) UPPER 3dB FREGUENCY
(LOWER 34B FREQUENCY (10Mz))
FIGURES. INPUT BIAS CURRENT AND OFFSET CURRENT vs FIGURE 6. BROADBAND NOISE CHARACTERISTICS
TEMPERATURE
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L1E D WE 4302271 004b542 408 EEHAS

HA-2600, HA-2602, HA-2605

Typical Performance Curves Vs=+15V0C, T, = +25°C, Unless Otherwise Spocified (Continued)
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FIGURE 7. OPENLOOP FREQUENCY ANDPHASE RESPONSE

Tam +25°C
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15V SUPPLY
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PEAK VOLTAGE SWING (1V)
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FIGURE 9. OUTPUT VOLTAGE SWING vs FREQUENCY
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FIGURE 8. INPUT IMPEDANCE vs TEMPERATURE (100Hz)
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Vg » $16V
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FIGURE 10. OPEN LOOP FREQUENCY RESPONSE FOR
VARIOUS VALUES OF CAPACITORS FROM
COMPENSATION PIN TO GROUND

NOTE: External compensation components are not required for
stability, but may be added to reduce bandwidth if desired. If
External Compensation is used, also connect 100pF capac-
itor from output to ground.
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HARRIS SEMICOND SECTOR BIE D BN 4302271 0046543 34y EEHAS

HA326_00, HA-2602, HA-2605
Typical Performance Curves vsx:15voe, T, = +25°C, Unless Otherwise Speciied (Continued)
® BEPCSTy<+126°C [ 1 120
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FIGURE 11. COMMON MODE VOLTAGE RANGE vs SUPPLY FIGURE 12. OPEN LOOP VOLTAGE GAIN vs TEMPERATURE
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FIGURE 13. COMMON MODE REJECTION RATIO vs FREQUENCY FIGURE 14. NOISE DENSITY vs FREQUENCY
Typical Applications
SpF
i74
‘ 103 ) +5V +15V
SILICON PHOTO : K
DIODE il o T
Ip = 50pA ) . lg__
Yo Al £1e) e
g =1nA p—0 v _MULTWPLEXER
&V =
- L— .
——l 1us
va DIGITAL CONTROL 5Y

FEATURES:

1. Constant cell voltage DHIFTRATEleéi If C = 1000pF

2. Minimum bias cutrent emor Then DRIFT = 0.01V/us Max

FIGURE 15. PHOTO CURRENT TO VOLTAGE CONVERTER FIGURE 16. SAMPLE AND HOLD
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HARRIS SEMICOND SECTOR ELE D W 4302271 0046544 2380 EEHAS
HA-2600, HA-2602, HA-2605

Typical Applications (Continued)

o vy =1+ (%?)"nzr
LM

Ve

FEATURES: Zy = 1020 Min.

1. Minimum blas current in reference celt Zoyt = 0.010 Max. BW. = 12MHz. Typ.

2. Short Circult Protection Slow Rate = 4V/us Min.  Output Swing = 10V Min. to 50kHz
FIGURE 17. REFERENCE VOLTAGE AMPLIFIER FIGURE 18. VOLTAGE FOLLOWER
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