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Features - Description
¢ HighSlewRate...........c.ccnvvvueiee... 30V/u8  HA-2500, HA-2502, HA-2505 comprises a series ofmono“
* FastSetting.......cocevvnrenurnnnnnn.. .e..33008 gthlic opemt?l:a'tarrphﬁer: whb:se d&é;'rgns are Om';e;mto
P : oliver .excellent slew rate, ban and se e
* Wldo r Bandwldth TTETTetresmmmmmases 500kHz specifications. The .outstanding dynamic features of this
« High GllnBandwldth. ......... esscetenanns 12MHz internally compensated device are comp|emmted with |ow
* Highinputimpedance.................. ....50MQ offsat voltage and offset current.
s Low Offset 0urrem ......... tesabvasieananse 10NA  These dielectrically isolated amplifiers are ideally suited fop

applications such as data acquisition, R.F,, video, and pulse
conditioning circuits. Slew rates of +30V/us and 330ns.

i ] r (0.1%) setting time make these devices & excellent
L A p P ’“ 3 on; components in fast, accurate data acquisition and pulse
Bt o Data Acquisition Systems amplification designs. 12MHz smali signal bandwidth and

o R.F. Amplifiers 500kHz power, bandwidth make these devices well suited to

» Video Amplifiers R.F. and video applications. With 2mV typical ofiset woltage

plus offset trim capability and 10nA offset current, HA-2500,

HA-2502, 'HA-2505 are particularly useful components in
signal conditioning designs.

The gain and offset voltage figures of the HA-2500 series

Order Ing ’nformaﬂon ‘ are optimized by Internal component value changes while
PART NUMBER TEMP. RANGE . PACKAGE ..| the similar design of the HA-2510 series is maximized for
HAZ-2500.2 S5°Cto+125°C | 8 Pin T0-89 Can slew rate.
HA2-2602-2 " .55%C to +125°C .| 8 Pin TO-99 Can Mil-Std-883 product and data shee_ts are avallable upon
HA2-2505-5 (°Cto+75°C | 8Pin 1099 Can request.
‘HA3-2505-6 0°C to +75°C 8 Lead Plastic DIP
‘HA4P2505-5 - 0°C to +75°C 20 Lead Plastic LCC
HA7-2500-2 -55°C to +125°C | 8 Lead Ceramic DIP
HA7-2502-2 -55°C o +125°C | 8 Lead Ceramic DIP -
HA7-2505-5 0°C to +75°C 8 Lead Ceramic DIP
Pinouts
HA-2500/02 (CDIP) HA-2505
HA-2505 (PDIP, CDIP) {PLCC)
TOP VIEW - - TOP VIEW
7
-IN E -1 ﬂw
i [o] [¢Jour )
N am

GAUTION: These devices are sensitive to electrostatic dlschargo. Usars should foliow proper I.C. Handlng Proceduves.
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Specifications HA-2500, HA-2502, HA-2505

Absolute Maximum Ratings (Note 6) Operating Conditions
Supply Voitage Between V+and V- Terminals . ............. 40V Operating Temperature Range
Differential Input Voitage. . . ... covrrvvrciiniiiieninons 15v HA-2500/2502-2 ..vvcvvvennannnsennens -55°C < Ty < +125°C
Peak Output Current. . .. ....oeveenecvescanannaannnnss 50mA HA2505-5...ccovrnnrerncennrnomrssnsan PC < Ty s +75°C
JUNCHion Temporatne. ... ... covernrnreasearscaeanns +175°C  Storage Temperature Range -85°C < T, < +150°C
Junction Temperature (Plastic Package) ..........ccot.- +150°C
Lead Temperature (Soldering 10Sec.). . ......ovvvenes +300°C
CAUTION: Stresses above those listed in *Absolute Maximum Ratings” may cause permanent damage to the device. This is a strass only rating and operation
of the device at these or any other conditions above those indicated in mooponﬂonalucﬁonsolmbapeclﬂcaﬁonisnolmkd
Electrical Specifications V+=+15V,V-=-15VDC
HA-2500-2 HA-2502-2 HA-2505-5
PARAMETER temp | N | Tvp | wax | N | Tve [ max | MmN | TYP | mAX | UNTS
INPUT CHARACTERISTICS
Offset Voltage +25°C| - 2 5 - 4 8 - 4 8 mv
Full - - 8 - - 10 - - 10 mv
Offset Voltage Average Drift Full - 20 - - 20 - - 20 - uvrC
Blas Cumrent +25°C - 100 200 - 125 250 - 125 250 nA o
Full - - 400 - - 500 - - 500 nA
Ofiset Curent +25°c| - 10 | 25 - 20 | 50 - 20 | 50 ] m 20
] - | - | o -1 - Jw0] -] - [100] m 20
input Resistance (Note 10) +25°%C] 25 | s0 - 20 | 50 - 20 | 50 - Mo B
Cormon Mode Range Ful | 10 | - - | 0| - - | 0 | - - v S
TRANSFER CHARACTERISTICS 6<
Large Signal Voltage Galn (Note 1, 4) +25°C| 20 30 - 15 25 - 15 25 - kVNV
Full 15 - - 10 - - 10 - - kviv
Common Mode Rejection Ratio Full 80 90 - 74 90 . 74 90 - dB8
(Note 2)
Gain Bandwidth Product (Note 3) +25°C - 12 - - 12 - - 12 - MHz
OUTPUT CHARACTERISTICS
Output Voltage Swing (Note 1) Full 10 +12 - +10 12 - 10 112 - v
Output Current (Note 4) +25°C{ 110 120 - 10 20 . 10 20 - mA
Full Power Bandwidth (Note 4, 11) +25°C{ 350 500 - 300 500 - 300 500 - kHz
TRANSIENT RESPONSE
Rise Time {Notes 1, 5, 7 and 8) +25°C - 25 50 . 25 50 - 25 50 ns
Overshoot (Notes 1, 5, 7 and 8) +25°C . 25 40 - 25 50 - 25 50 %
Slew Rate (Notes 1, 5, 8 and 12) +25°C ] 125 | 30 - 120 | 30 - +20 | 30 - Vius
Settling Time t0 0.1% +25°C - 0.33 - - 0.33 - - 0.33 - us
(Note 1,5, 8 and 12)
POWER SUPPLY CHARACTERISTICS
Supply Current +25°C - 4 6 - 4 6 - 4 6 mA
PSAR (Note 9) Full 80 90 - 74 20 - 74 90 - [ 3]
NOTES:
1. R =2kQ 7. Vo =+200mV
2. Vey =110V 8. See Transient Response Test Circuits and Waveforms.
3, Ay>10 9. AV=15V
4. Vo =110V 10. This parameter vake is based on design calculations.
5. C = 50pF 11. Full Power Bandwidth guaranteed based on slew rate
6. Absolute Maximum Ratings are limiting vaiues, applied individually, measurement using: FPBW = Slaw Rate/2xVpgax
beyond which the servicaability of the circuit may be impaired. 12. Vour = 15V.
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i © . HA-2500; HA-2502, HA-2505

' Schematic
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Die Characteristics
Transistor CoUNt. . ..vuneeeeeiiiiieeinnneennnennes
DieDimensions ..........ccoviviinnennnen,
Substrate Potential ... .......ooeuiinieenennienn.n.
PrOCESS. .ttt i e
Thermal Constaiits (°C/W) R 0 " OUTPUT
T MBtBICEN . ..t enienanns 17~ 38 —0
Plastic MInFDIP, ......ovvievnnenn... 96 34 ; J_
Ceramic MinkDIP . ............. eeeees 115 36 - S0pF
Plastic LCC....oevvevnnnnnnnenen.. 74 33 § 1
Fsin ~
D
anans |2 _
s SETTLING TIME
TEST POINT
2%0 CcR1 CR2
. Avg -1
* Foedback and Summing Resistor Ratios should be 0.1%
matched.
¢ Clipping Diodes CR1 and CR2 are optional. HP5082-2810
recommended.
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HA-2500, HA-2502, HA-2505
Test Circuits
FIGURE 1. SLEW RATE AND SETTLING TIME FIGURE 2. TRANSIENT RESPONSE
NOTE: Measured on both positive and negalivelranslﬁonsfromOVto+200nwand0Vto‘200mVanhooumut
v+
+ "L‘ QY
™ ) _T_ our WA—¢ 20k
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FIGURE 3. SLEW RATE AND TRANSIENT RESPONSE FIGURE 4. SUGGESTED Vs ADJUSTMENT AND
COMPENSATION HOOK UP

NOTE: Measured on both positive and negative transitions from 0V
output. Typical ranges are +6mV with Ry = 20k

1o +200mv and OV to -200mV at the output. Tesled offset adjustment range is Vg + 1mVI minimum referred to

Typical Performance CUrves V:=+15VDC, V-=-15VDC, T, = +25°C, Unless Otherwise Specified
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FIGURE 5. INPUT BIAS AND OFFSET CURRENT vs. FIGURE 6. EQUIVALENT INPUT NOISE vs. BANDWIDTH
TEMPERATURE (With 10Hz High Pass Filter)
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HA-2500, HA-2502, HA-2505
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TO VALUES AT +25°C
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FIGURE 7. NORMALIZED AC PARAMETERS vs TEMPERATURE

FIGURE 9. NORMALIZED AC PARAMETERS vs SUPPLY

VOLTAGE AT +25°C
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Typical Performance Curves vi «+1svoc, v- =-1svoc, Ta= +25°C, Unisss Otherwise Specified (Continved)
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FIGURE 8. OPEN LOOP FREQUENCY AND PHASE RESPONSE
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FIGURE 10. OPEN LOOP FREQUENCY RESPONSE FOR

VARIOUS VALUES OF CAPACITORS FROM
COMPENSATION PIN TO GROUND

NOTE: External
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HA-2500, HA-2502, HA-2505

Typical Performance CUrves Vs =+15V0C, V- = -15VDC, Ty = +25°C, Unless Otherwiso Specified (Continued)
T T 35
VauppLY ® 120V = VauppLy = 120V
= Vsyppty = 115V <] 2 30
VauppLy = $10V z
% 1 g 2% Vsuppty = 115V
g g
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TEMPERATURE (°C) FREQUENCY (Hz)
FIGURE 11. OPEN LOOP VOLTAGE GAIN vs TEMPERATURE FIGURE 12. OUTPUT VOLTAGE SWING vs FREQUENCY
AT +25°C
g Vsuppty = 120V 7
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FIGURE 13. POWER SUPPLY CURRENT vs TEMPERATURE FIGURE 14. VOLTAGE FOLLOWER PULSE RESPONSE
R = 2kQ, C, = 50pF Vertical = 5V/Div.
Upper Trace: Input Horizontal = 200ns/Div.
Lower Trace: Output Ty = +25°C, Vg = 315V
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