INTERSIL

FEATURES

o Slew Rate — Up to 120 V/us

o Settling Time — 200 ns to 0.1%

® Bias Current — 100 nA

® Gain Bandwidth Product — 30 MHz
® internal Frequency Compensation
o Radiation Hardened

® Meets MIL-STD-883

HA 2500/02/05/10/12/15/20/22/25

High Slew Rate
Operational Amplifiers

GENERAL DESCRIPTION

The 2500 series of high slew rate operational amplifiers are
monolithic integrated circuits fabricated using dielectric iso-
lation and thin film resistors. These internally compensated
amplifiers feature excellent input parameters, high gain and
wide bandwidth. They are ideally suited for D/A and A/D
converter circuits, pulse amplifiers and high frequency buffer
amplifiers.

2500 through 2515 are compensated for unity gain. 2520
through 2525 are intended for closed loop gains of 3 or great-
er, and feature increased slew rates and gain-bandwidth
products.

VOLTAGE OFFSET NULL CIRCUIT

ORDERING INFORMATION

PART TEMPERATURE PACKAGE ORDER
NUMBER RANGE TYPE NUMBER
HA2500 | -55°Cto+126°C | piimo. | ias2s002e
HAZ502 | S5°Cio+125°C | ppm | iiszsorze
HA2505 0°Cro+75°C Pk | tas75055
HA2510 -55°C to +126°C FL?;gik :23:2:}8:5 .
HA2512 -56°C to +125°C s VI
HA2515 0°Cr0+75°C Fmpes | liaga8i58
nazs2o | ssconse | eone | IATEEOdL
HAZS22 | 5Cozsc | pome | liagsreae
HA2525 |  0°Cro+7s’c Flacpeck | Has 2528

*883 processing is available for these devices.
Order -8 instead of -2.
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HA2500/2502/2505 INTERSIL
ABSOLUTE MAXIMUM RATINGS

Supply Voltage . . . . .. ... ... ... ... e .
Input Voltage{(Note 1} . . . . ... .. ... .....
Differential input Voltage

Peak QUtPUL CUIFBNt . . . . . . v o o ettt i e e e e e W +50 mA
Internal Power Dissipation (Note 2} . . . .. ... .. ... . i, 300 mW
lead Temperature {Soldering, B0 sec) . . .. ... ... ...« ... 300°C
Storage Temperature Range . . . ... ....... -65°C to +150°C
Operating Temperature Range . . « . . . . o .« oo v e v nwn ... -55°C to +125°C (2500, 2502)

0°C to +75°C (2505)

ELECTRICAL CHARACTERISTICS (1, = 25°C, Vg = #16V unless otherwise specified)

2500 2502 2505
PARAMETER CONDITIONS MIN TYP MAX MiIN TYP MAX MIN TYP MAX [UNITS
Input Offset Voltage Rg <10k 2 5 4 8 4 8 mv
Input Offset Current 5 10 25 20 50 20 50 nA
Input Resistance 25 50 20 50 20 50 M
Large Signal Voltage Gain R = 2k§2, Vo= 210V 20k 30k 15k 25k 15k 25k VIV
Gain Bandwidth Ay >10 12 12 12 MHz
Full Power Bandwidth R = 2k§2, Cy = 50pF, Vo= 20Vp-p 350 500 300 500 300 500 kHz
Rise Time {Notes 3.4) Ry = 2S2, C_ = 50pF 25 50 25 50 25 50 ns
Overshoot (Notes 3,4) R = 2k£2 C_ = 50pF 25 40 25 50 25 50 %
Slew Rate (Note 3) Ry = 2k§2, C_=50pF, V= 35V 26 30 L 120 30 +20 130 Vs
Settling Time {to 0.1% Ry = 2k§2, C_= 50pF, Vo= 5V 330 330 330 ns
of Final Value) (Note 3)
Output Current V= £10V +10 +10 ] #0 mA
Supply Current 4 6 4 6 4 6 mA
THE FOLLOWING SPECIFICATIONS APPLY FOR OPERATING TEMPERATURE RANGE
Input Offset Voltage Rg <10 k§2 8 10 10 mvV
Input Offset Current 50 100 100 nA
{nput Bias Current +25°C 1o +125°C 100 | 200 126 | 260 nA
-66°C to +25°C 200 | 400 250 | 500 nA
+25°C to +75°C 125 | 260 | nA
0°C to +25°C 250 | 500 | nA
Oftfset Voltage Average Drift Rg<10k2 | 20 20 20 uv/ree
Offset Current Average Drift 0.1 0.1 0.1 nA/°C
Common Mode Rejection Ratio iV = 5V 80 a0 74 90 74 90 dB
Common Mode Range +10 +10 +10 v
Supply Voltage Rejection Ratio]AV = 35V 80 a0 74 a0 74 90 dB
targe Signal Voltage Gain Ri= 2k82, Vg= 210V 7.5k . 5k 10k VIV
QOutput Voltage Swing Ry = k2 t10 +12 +10 112 +10 32 v

NOTE 1: For supply voltages less than £ 15V, the absolute maximum input voltage is equal 1o the supply voltage.
NOTE 2: Derate TO-86 at 4.5 mW/°C above 84°C; derate TO-99 at 6.6 mW/°C above 105°C.

NOTE 3: Ay =1.

NOTE 4: Vg =400 mVp

SUGGESTED

SLEW RATE OFFSET
TRANSIENT SLEW RATE AND ZERO ADJUST
RESPONSE AND SETTLING TIME TRANSIENT RESPONSE HOOK-UP
BV
INPUT | N
5V —.
f oyt
Sow T 2a
QUTPUT 1 ? 5052 50pF ouT
1 SVar ﬁhﬁ“’e.irmu VALUE ' -
~e| e RISE TIME Iy |maviaT, = =

! ; ! Av=1
P SETTLING TIME

NOTE: Measured on both positive and negative transitions.
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HA2510/2512/2515 INTEERSIL
ABSOLUTE MAXIMUM RATINGS

SUPPIY VOIMAGE . . cie v v v it e e e e e f20v
Input Voltage (Note 1) . . . . . ... . . i e
Differential lnput Voltage . . .

Peak QUIPUT CURTENT . . . . o o i e et et e i e e e e +50 mA
Internal Power Dissipation (Note 2) . . . . . .. ... ... e 300 mW
Lead Temperature (Soldering, B0sec). . . . . . . . . . ...t 300°C
Storage Temperature Range . . . . . . . o vt vt v i e e e -65°C to +150°C

-55°C t0 +125°C (2510, 2512)

Operating Temperature Range
0°C 10 +75°C (2616)

ELECTRICAL CHARACTERISTICS (1, - 25°C, Vg = 15V unless otherwise specified)

2510 2512 2515
PARAMETER CONDITIONS MIN | TYP | MAX | MIN TYP IMAX | MIN | TYP |MAX {UNITS
Input Offset Voltage Rg < 10k{2 4 8 5 10 5 10 mV
Input Offset Current 10 25 20 50 20 50 nA
Input Resistance 50 100 40 100 40 100 mMQ
Large Signal Voltage Gain R =2 k8, Vo= %10V 10k 15k 7.5k 15k 7.5k 15k viv
Gain Bandwidth Ay >10 12 2 [ 12 MHz
Fulf Power Bandwidth R_= 2k§2, C( = 50pF, Vo= 20Vp-p 750 | 1000 600 | 1000 600 | 1000 L kHz
Rise Time (Notes 3,4) Ry = 2k, C = 50pF 25 50 25 50 25 50 as
Overshoot {Notes 3,4) Ry = 2k$2, C = 50pF 25 40 25 50 25 50 %
Slew Rate (Note 3) R| = 2k§2, C = 50F, Vo= 35V 50 | 65 40 | 60 40 | 60 V/us
Settling Time (10 0.1% Ry = k€2, € = B0pF, Vo= $5V 250 250 250 ns
of Final Value) (Note 3)

L&mput Current Vo = X110V *10 *10 +10 mA

Suppty Current 4 8 4 6 4 6

THE FOLLOWING SPECIFICATIONS APPLY FOR OPERATING TEMPERATURE RANGE

Input Offset Voltage Rg <10 k§) 1 14 14 mV
input Offset Current ’ 50 100 100 nA
Input Bias Current +25°C to +125°C 100 | 200 125 | 250 nA
-65°C to +25°C 200 | 400 250 | 500 nA
+25°C to +75°C 125 {250 | nA
0°C to +25°C 250 | 500 nA
Offset Voitage Average Drift  |Rg <10k2 20 30 30 uv/°c
Offset Current Average Drift 0.1 0.1 0.1 nA/°C
Common Mode Rejection Ratio|Vepm = 25V 80 90 74 90 74 90 dB
Common Mode Range +10 +10 10 v
Supply Voltage Rejection Ratio|AV = 5V 80 20 74 90 74 90 dB
Large Signal Voltage Gain R = 2k§2, Vg = 210V 7.5k 5k 5k ViV
Qutput Voltage Swing Ry = 2k 10 +12 +10 +12 0 +12 A

NOTE 1: For supply voltages less than £ 15V, the absolute maximum input voltage is equal to the supply voltage.

NOTE 2: Derate TO-86 at 4.5 mW/°C above 84°C; derate T0O-89 at 6.6 mW/°C above 105°C.

NOTE 3: Ay =1.

NOTE 4: Vg =400 mVp=p, '

SUGGESTED
SLEW RATE OFFSET
TRANSIENT SLEW RATE AND ZERO ADJUST
RESPONSE AND SETTLING TIME TRANSIENT RESPONSE HOOK-UP
a00MY +5V
INPUT INPUT ’ \ w~
ov sV
OVERSHOO 4BV - e i =3
- AT %«
| ouTeut 1% error BaND s S0pF
! 9% T T HiEw |- 10mv FROM
) ¥ ATRATE | FINAL VALUE
- :m— RISE TIME Ty -

SETTLING TIME

NOTE: Measured on both positive and negative transitions.
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HA2520/2522/2525
ABSOLUTE MAXIMUM RATINGS

INTERSIL
SUPPly VOIMAOE . . . . o v it e e e e e e e e e e e s +20v
Input Voltage INOte 1) . . . . . . . . it e e e e 15V
Differential Input Voltage . . . . . . .. .. . o e e +15vV
Peak OUTPUL CUITENT . . o v v v e e e e et e e e e e e e e e e e e s +50 mA
Internal Power Dissipation (Note2) . . . . .. .. ...............viuuuoo... 300 mw
Lead Temperature (Soldering, 60 sec}. . . . . . . . . . . . . ... ... 300°C
Storage Temperature Range . . . . . . ... vt -65°C to +150°C

,,,,,,,,,,,,,,,,,,,,,,, -55°C to +125°C (2520, 2522)
0°C to +75°C (2525}

Operating Temperature Range

ELECTRICAL CHARACTERISTICS (Ta = 25°C, Vg = 18V unless otherwise specified)

2520 2522 2525
PARAMETER CONDITIONS MiIN TYP MAX MIN TYP | MAX | MIN TYP MAX |UNITS
Input Offset Voltage Rg <10 k2 4 8 5 10 5 10 mV
tnput Offset Current 10 25 20 50 20 50 nA
Input Resistance 50 100 40 100 40 100 Y19/
Large Signal Voltage Gain R =2 kS2, Vo= 110V 10k 15k 7.5k 15k 7.5k 16k VIV
Gain Bandwidth Ay >10 30 30 30 MHz
Full Power Bandwidth R = 2k§, C| = 50pF, Vg = 20Vp-p | 1500 | 2000 1200 | 1600 1200 | 1600 kHz
Rise Time {Notes 3,4) Rp= 2k§2 C) = 50pF 1§ 50 15 50 15 50 ns
Overshoot (Notes 3,4) R =2 kS2, C = 50pF 25 40 25 50 25 50 %
Slew Rate (Note 3) R =2 kS2, C| = 60pF, Vo= ¥5V +100 | 120 80 +120 +80 +120 Vius
Settling Time (to 0.1% R = 2k, C= 60pF, Vo= 16V 200 200 200 ns
of Final Value) {Note 3)
Output Current Vo= *iav +10 +10 10 mA
Supply Current 4 6 4 6 4 6 mA
THE FOLLOWING SPECIFICATIONS APPLY FOR OPERATING TEMPERATURE RANGE
Input Offset Voltage Rg <10k 1 14 14 mV
Input Offset Current 50 100 100 nA
Input Bias Current +25°C to +125°C 100 200 125 250 nA
-55°C to +25°C 200'{ 400 250 | 500 nA
+25°C to +75°C 125 | 250 nA
0°C to +25°C 250 | 600 | *nA
Offset Voltage Average Drift |Rg<<10k§2 20 30 30 uv/°c
Offset Current Average Drift 0.1 0.1 0.1 nA/°C
Common Mode Rejection Ratio| Vg = 28V 80 a0 74 a0 74 felo] dB
Common Mode Range +10 0 +10 A%
Supply Voltage Rejection Ratio] AV = 5V 80 90 74 90 74 90 dB
Large Signal Voltage Gain R =2 (392 Vo= 10V 7.5k 5k Bk VIV
Qutput Voltage Swing Ry =2 k2 +1Q 012 +10 +12 *10 +12 A\
NOTE 1: For supply voltage less than + 15V, the absolute maximum input voltage is equal to the supply voltage.
NOTE 2: Derate TO-86 at 4.5 mW/°C above 84°C; derate TO-99 at 6.6 mW/°C above 105°C.
NOTE 3: Ay = 3.
NOTE 4: Vo =800mVp-p. SUGGESTED OFFSET
SLEW RATE ZERO ADJUST
TRANSIENT AND AND BANDWIDTH
RESPONSE SLEW RATE TRANSIENT RESPONSE = CONTROL. HOOK-UP
200mv 167V
INPUT ! INPUT
ov -1.67V-
600mV ~ — ——- — BV — e
0% —-- - - 90% -~ out
ou'n’u*r_~ / E outPUT ! | ) >
T e Rt o st o
I oo

NOTE: Measured on both

positive and negative transitions.
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HA2500/02/05/10/12/15/720/22/25
SCHEMATIC DIAGRAM

INTERSIL

BW
CONTROLZ Q4

R6 R Ve
a1 RS R8
OFFSETS% 1.2K zoo% %2"0 1.2K
VA 0AA"s
R7 R10
a2 R1 1.:;1(% %1.8K
aK
a3 sm2 ae~ | as
as 16
50
az B OUTPUT
—

FAAAA—

(e} ]:]

R4
INPUT+ | 173K
’)037 Q40
Q3s }\r{oss R25
A
azeN 26
Q34
Q L Qz7
<32 |Q31 R23 R20
Q33 Q36 35K 3.5K
INPUT-
OFFSET

5-103




