P Harris HA-5104/883

Low Noise, High Performance,
January 1989 Quad Operational Amplifier

Features Description

e This Circuit is Processed in Accordance to Mil-Std- Low noise and high performance are key words describing
883 and is Fully Conformant Under the Provisions of the unity gain stable HA-5104/883. This general purpose
Paragraph 1.2.1. guad amplifier offers an array of dynamic specifications

« Low Input Noise Voltage Density @ 1KkHz ... 6nV/\/ﬁz—Max including 1V/.ps slew rate (min),_and 8MHz banfiwidth {typ).

4.3nV/ \/I-Tz_ Typ Complementing these outstanding parameters is a very low
noise specifications of 4.3nV/y/Hz at 1kHz (typ) or env//Hz

e SleWRAtO ....cnveaenniaiaranecas e 1V/us Min (max).
3V/us Typ
e Unity Gain Bandwidth ........cooeoenaenes 8MHz Typ Fabricated .using 1h-e Harris §tandard high 'requencY Dl
process, this operational ampiifier also offer excellent input
« High Open Loop Gain (Full Temp) ... .. 100kV/V MIn  gpacifications such as 2.5mV (max) offset voltage and 75nA
250kV/V TYP  (max) offset current. Complementing these specifications
e High CMRR, PSRR (Full Temp)......covnnee 86dBMin are 100dB (min) open loop gain and 100dB channel

100dB Typ Sseparation (typ). Economically, the HA-5104/883 aiso
o Low Offset Voltage DFift «.......cooenens 34V/OC Typ consumes a yew moder.ate amount of power (225mW per
package) while also saving board space and cost.
e No Crossover Distortion

« Standard Quad Pinout This impressive combination of features make this amplifier

ideally suited for designs ranging from audio amplifiers and

Applications active filters to the most demanding signal conditioning and
instrumentation circuits.

« High Q Active Filters
« Audio Amplifiers This quad operational amplifier is available with industry
standard pinouts allowing for immediate interchangeability
* Integrators with most other quad operational amplifiers. The HA-5104/
« Signal Generators 883 is available in a 14 pin Ceramic DIP and 20 pin Ceramic

e Instrumentation Amplifiers LCC package.

Pinouts
HA1-5104/883 (CERAMIC DIP) HA4-5104/883 (CERAMIC LCC)
TOP VIEW TOP VIEW
out1f1 » 14| OUT 4 |
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Specifications HA-5104/883

Absolute Maximum Ratings Thermal Information
Voltage Between V4 and V-Terminals. ... ........ooueeneens 40V Thermal Resistance 8ja Bic
Differential INpUt VORage . . ... cvereeenciannaar e 7v CeramicDIPPackage ............ccovnt 780C/W  18°C/W
Voltage at Either Input Terminal .........oocenennnns ..V+toV- CeramicLCCPackage ...............- 760C/W  19°C/W
Peak OutputCurrent ............ovvains Indefinite (One Amplifier  Package Power Dissipation Limit at +75°C for Tj < +1750C
Shorted to Ground) Ceramic DIPPackage ......cvveevenenmenanns 1.20W
Junction Temperature (T) «...oovurrenrnresraunaeneens +1759C CeramicLCCPackage .......ocvrrenarasannsanneneens 1.32W
Storage Temperature Range . ~650C 10 +150°C  Package Power Dissipation Derating Factor Above +75°C
ESDRAtiNG o cvvvvnennrrnrreranesanannassresasuannns <2000V CeramicDIPPackage .. ...ooveuriineaerananaens 12.9mW/oC
Lead Temperature (Soldering 10seC). ........ovneveennes 2759C Ceramic LCC Package 13.1mW/eC

CAUTION: Absolute maximum ratings are limiting values, applied
individually beyond which the serviceability of the circuit may be impaired.
Functional operability under any of these co diti is not il
implied.

Recommended Operating Conditions

Operating Temperature Range .. -550C to +1259C  ViNem < 1/2 (V+ - V)
Operating Supply Voltage ............c..ccvvennnn +5Vio £15V R > 2k

TABLE 1. D.C. ELECTRICAL PERFORMANCE CHARACTERISTICS

Device Tested at: Supply Voltage = £15V, RSOURCE = 1000, RLoAD = 500k2, VouT = OV, Unless Otherwise Specified.

7]
GROUP A LimiTs o
D.C. PARAMETERS SYMBOL CONDITIONS SUBGROUP | TEMPERATURE MIN MAX UNITS 2 :
=
Input Offset Voltage Vio VoM =0V 1 +250C -2.5 2.5 mv <z
o=
2,3 +1250C,-550C | -3.0 3.0 mv 8
Input Bias Current +ig VoM =0V 1 +25°C -200 200 nA
+Rg = 10k
-Rg = 10002 2,3 +1250C,-550C | -325 325 nA
-g VoM =0V 1 +250C ~200 200 nA
+Rg = 10002
-Rg =10k 2,3 +1250C,-550C | -325 | 325 nA
Input Offset Current ho VM =0V 1 +25°C -75 75 nA
+Rg = 10k}
-Rg = 10k} 2,3 +1250C,-550C | -125 125 nA
Common Mode Range +CMR V+ =8V 1 +250C +12 -
V-=-27V
2,3 +1250C,-550C | +12 - v
-CMR V4 =27V 1 +250C - -12 v
V-=-3V
2,3 +1259C, -550C - -12 v
Large Signal Voltage Gain | +AyoL | VouTt=0Vand +10V 4 +250C 100 - KV
RL = 2k
5,6 +1250C, -550C 100 - KV
-AvoL | Vour=0Vand-10V 4 +250C 100 - KV
RL = 2k
5,6 +1259C,-55°C | 100 - KV/V
Common Mode Rejection +CMRR AVeMm = +5V 1 +250C 86 - dB
Ratio +V = +10V
-V=-20V 2,3 +1259C, -55°C 86 - dB
Vour = -5V
-CMRR | AVoM=-5V 1 +250C 86 - dB
+V = +20V
-V =-10V 2,3 +1259C, -559C 86 - dB
VouT = +5V

CAUTION: This device is sensilive to elactrostatic discharge. Proper I.C. handling procedures should be followed.
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HA-5104/883

TABLE 1. D.C. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued)
Device Tested at: Supply Voitage = +15V, RSOURCE = 1009}, RLOAD = 500k(1, VouT = OV, Unless Qtherwise Specified.
GROUP A LIMITS
D.C. PARAMETERS SYMBOL CONDITIONS SUBGROUP | TEMPERATURE MIN MAX | UNITS
Output Voltage Swing +VouT1 | RL=2k2 1 +250C 10 - \Y
2,3 +1259C,-55°C 10 - v
-VouTi Ry = 2k} 1 +250C - -10 v
2,3 +1250C, -55°C - -10 v
+VouTz | RL=10k0 1 +25°C 12 - \
2,3 +125°C, -55°C 12 - v
-Voute | RL=10kD2 1 +25°C - -12 v
2,3 +1259C, -55°C - -12 \
Output Current Hout | Vour=-5v 1 +25°C 10 - mA
2,3 +1250C, -55°C 10 - mA
-louTt VouT =+5V 1 +25°C - -10 mA
2,3 +1250C, -55°C - -10 mA
Quiescent Power Ealele} VouTt =0V 1 +250C - 6.5 mA
Supply Current
loyT =O0mA 2,3 +1250C, -55°C - 7.5 mA
-icc VouTt =0V 1 +250C -6.5 - mA
| =0mA
ouT 2,3 +125°C, -55°C -7.5 B mA
Power Supply +PSRR | AVgyp=10V 1 +250C 86 - dB
Rejection Ratio +V = +10V,-V =-15V
+V = 420V, -V = -15V 2,3 +125°C, -55°C 86 - dB
-PSRR AVgyp =10V 1 +25°C 86 - dB
+V = +15V,-V =-10V
+V = +15V,-V = -20V 2,3 +125°C, -55°C 86 - dB

TABLE 2. A.C. ELECTRICAL PERFORMANCE CHARACTERISTICS

Device Tested at: Supply Vollage = +15V, RSOURCE = 500 RLOAD = 2k}, CLOAD = 50pF, AvCL = +1WV,
Unless Otherwise Specified.

A 'GROUP A LIMITS
PARAMETERS SYMBOL CONDITIONS .| SUBGROUP TEMPERATURE MIN MAX | UNITS
Slew Rate +SR Vout =-3Vio +3V 4 +25°C 1 - V/us
-SR VouT = +3V1o-3V 4 +250C 1 - Vips
Rise & Fali Time TR VoUT = 010 +200mV a4 +250C - 200 ns
10% < TR < 90%
T VouT = O to -200mV 4 +250C - 200 ns
10% < TF < 90%
Overshool +08 VouT = 0to +200mV 4 +250C - 35 %
-0s VouT = 0to -200mV 4 +250C - 35 %
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HA-5104/883

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS

Device Characterized at: Supply Voltage = +15V, RLOAD = 2kf2, CLOAD = s0pF, AycL = 10V/V Unless Otherwise Specified.

LIMITS
PARAMETERS SYMBOL CONDITIONS NOTES | TEMPERATURE MIN | MAX UNITS
Differential Input RIN VoM =0V 1 +25°C 250 - Kk}
Resistance
Input Noise Voltage Density En Rg = 20Q,1p = 1000HZz 1 +250C - 4] nv/y/Hz
Input Noise Current Density In Rg =2M0,1g = 1000Hz 1 +250C - 3 pA/VHz
Full Power Bandwidth FPBW VPEAK = 10V 1,2 +250C 32 - kHz
Minimum Closed Loop CLSG R =2kQ,C = 50pF 1 -550C to +125°C +1 - v
Stable Gain
Output Resistance RouT Open Loop 1 +25°C - 150 Q
Quisscent Power PC Vourt =Mlout= OmA 1,3 -550C o +125°C - 225 mw
Consumption
Channel Separation cs Rg = 1k, AyCL = 100V, 1 +250C 90 - dB
ViN = 100mVRMS @ 10kHz »
Referred to Input - s
g%
NOTES: 1. Parameters listed in Table 3 are controlled via design or process parameters and are not direclly tested at final production. These paramelers are = E
lab characterized upon initial design release, or upon design changes. These parameters are guaranteed by characterizalion based upon data : [
from mulliple production runs which reflect lot to lot and within lot variation. (=] g
(3

2. Fuill Power Bandwidth guarantee based on Slew Rate measurement using FPBW = Siew Rate/(2nVpEAK)-
3. Quiescent Power Consumption based upon Quiescent Supply Current test maximum. (No load on outputs.)

TABLE 4. ELECTRICAL TEST REQUIREMENTS

MIL-STD-883 TEST REQUIREMENTS SUBGROUPS {(SEE TABLES 1&2)
Interim Electrical Parameters (Pre Burn-in) 1
Final Electrical Test Parameters 1%,2,3,4,5,6
Group A Test Requirements 1,2,3,4,5,6
Groups C & D Endpoints 1

* PDA applies fo Subgroup 1 only.
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Thi s

HA-5704/883

Test Circuit
+——1—° ACout
+Vco
"’Kl -1 vi
011 SOpF*
10K 6 6 { FOR LOOP STASIITY,
VVV USE MIN VALUE CAPACITOR
* INCLUDES STRAY TO PREVENT OSCILLATION
2 CAPACITANCES 500K LY
SR e G 2 o g
OPEN 20 1 54 DUT -
-1
S9 1 s8 +
s2 1 185 |, s7 OPEN 2
—M———VO—J 1
OPEN 20 ¥ o2 3 i va V
10K 2 U
L AA— l
2K 10K
100| S100 Vac 0 dorv v -Vee
3%
— AA—02, 53
— A4, vy i ALL RESISTORS = + 1% {f1)
ALL CAPACITORS = + 10% ( uF)
ONE OF FOUR TEST LOOPS FOR THE HA - 5104/ 883 DUT = 1/4 OF HA - 5104/ 883
For Detailed Information, Refer to HA-5104/883 Test Tech Brief
Test Waveforms
SIMPLIFIED TEST CIRCUIT (Applies To Tables 2 And 3)
v+
IN out
5001 V- 2k SOpF
SLEW RATE WAVEFORMS
X +3.0v + 3.0V + 3.0V
+3.0v PN ——— =
INPUT AV } OUTPUT
-25
-3.0v — s 3.0v - 3.oV——— | “[r ******** -3.0v
+ _
—= [~ Av i
AT  SR= ==
T
OVERSHOOT, RISE/FALL TIME WAVEFORMS
VFINAL= + 200mV
+ 200mV ov V"ggq'é Sl E_‘*_
INPUT OUTPUT
10%
Y= os Teoos | Coem e N
R Fr - e .
Tr
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HA-5104/883

Burn-In Circuits
HA7-5104/883 CERAMIC DiP

[]

L

+V

e e
E j -V

Ra D2 Co

O—J_m D, Ro 5}9”@10 |

OP AMPs &
COMPARATORS

HA4-5104/883 CERAMIC LCC

+V

NOTES:
Ry = Rp = Rg = Ry = 1M, 5%, 1/4W (Min)

Gy = Cp = 0.1 pF/Sacket (Min) or 0.01uF/Row (Min)
Dq = Dp = IN4002 or Equivalant/Board

[(v+) - (v-} | = 30V
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HA-5104/883

Schematic Diagram

(Ya HA-5104/883)

This Materia

Copyrighted By Its Respective Mnufacturer

iy R3O A1a Ria A A8 oA it
5K 5K 3K sk s K E
apaa P
g N orzs N
cs & [ ares anze
T ¥ aper
20F N n2s
5K
L W OP7 ars \y
A anso
N ¥ oro
RS
ons oPas 2K aN1e anst
3 -
8.4pF Bt
aNse
R12
K
b TO CHANNELS 2.3.4 anss
ap26 ap3 ape
QN Y ON yON QN1 awnz Lonss
250[} 25cJ 258
ON25A r E K
LY
R R R Qps7
onas 220 $72¢ $228 § 224 oner é
oNar
¢
¥ ones QP4
ONss
c1
%ns B.4pF] opa7
2K
onza Vons
4/ QNS one Yy 4
an23 T A c3
s nan 250t
2.4pF i,
onzo K —Fanaa
A28 &1 Ri7 Ri8 na Ri9 A4B n2a Re
30K 240 ES 30K 5K 5K K 15K 15K
ONE OF FOUR AMPLIFIERS - wPuT ) +weut[]




HA-5104/883

Die Characteristics

DIE DIMENSIONS:
99.6 x 95.3 x 19 mils
(2530 x 2420 x 483 um)
METALLIZATION:
Type: Aluminum
Thickness: 16kA x 2kA
WORST CASE CURRENT DENSITY:
1.43 x 105A/cm? at 10mA

SUBSTRATE POTENTIAL (POWERED UP):

Unbiased

Metallization Mask Layout

GLASSIVATION:
Type: Nitride
Thickness: 7kA = 0.7kA
TRANSISTOR COUNT: 175
PROCESS: HFSB Linear Dielectric Isolation
DIE ATTACH:
Material: Gold/Silicon Eutectic Alloy
Temperature: Ceramic DIP — 4600C (Max)
Ceramic LCC — 420°C {Max)

HA-5104/883

2

LX<

EP—

-IN1 gg

as

°5

[§)
ouT 1
oUT 4
-IN4

NOTE: Pin Numbers Correspond to 14 Pin Ceramic DIP Package Only.
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HA-5104/883

Packaging'
14 PIN CERAMIC DIP

.753

.785 __ s 265

.005 mu—l ] 170 T
L —

.200 MAX
40 L
—
150 MIN
.0898 MAX .008 *

180 . 100 .015
.016 BSC

o
5

a25 ]

065 INCREASE MAX LUMIT BY .003 INCHES
MEASURED AT CENTER OF FLAT FOR
SOLDER FINISH

.

INTERNAL LEAD WIRE:

LEAD MATERIAL: Type B
Material: Aluminum

LEAD FINISH: Type A
PACKAGE MATERIAL: Ceramic, 90% Alumina Diameter: 1.25 Mil
Bonding Method: Ultrasonic

PACKAGE SEAL:
Material: Glass Frit COMPLIANT OUTLINE: 38510 D-1

Temperature: 4500C x 10°C
Method: Furnace Seal

20 PAD CERAMIC LCC

Lononon |l

073
.089

INTERNAL LEAD WIRE:

Material: Aluminum

Diameter: 1.25 Mil

Bonding Method: Ultrasonic
COMPLIANT OUTLINE: 38510 C-2

PAD MATERIAL: Type C
PAD FINISH: Type A
FINISH DIMENSION: Type A
PACKAGE MATERIAL: Multilayer Ceramic, 90% Alumina
PACKAGE SEAL:
Material: Gold/Tin (80/20)
Temperature: 320°C £+ 10°C
Method: Furnace Braze

NOTE: All Dimensions are % , Dimensions are in inches. 1 Mil-M-38510 Compliant Materials, Finishes, and Dimensions.
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& HARRIS HA-5104

DESIGN INFORMATION Low Noise, High Performance,
Quad Operational Amplifier

The information contained in this section has been developed through characterization by Harris Semiconductor and is for
use as application and design aid only. These characteristics are not 100% tested and no product guarantee is implied.

Typical Performance Curves uniess Otherwise Specified: Tp = +25°C, VSuPPLY = £15V

INPUT NOISE VOLTAGE DENSITY INPUT NOISE CURRENT DENSITY
Vog = £15V, Tp = +25°C Voo = 215V, Tp = +250C

g

-

g
<
\E &
£ 5 L 10
; w
z rmN £
g \\ \ : i
5 w
I — P —— » 1.0
E Naw T —————— 2
2 =
= 2
a
H
0 = 01
1 10 100 1K 10K 100K
0 100 ® FREQUENCY (Hz)
FREQUENCY (Hz)
0.1Hz TO 10Hz NOISE 0.1Hz TO 1MHz NOISE
Vge = 215V, T = +25°C Voo = 215V, Ta = +250C
50pV/Div., 18/Div., Ay = 1000W/V 500uV/Div., 1s/Div., Ay = 1000V/V

Total Output Noise = 2.0754Vp_p

input Noise = 0.232uVp p

V)0 vs. TEMPERATURE ljo vs. TEMPERATURE
Vog = £15V VoG = 215V
2 4
2
- ¢ gt
> = -2
£45 I
g = A
£ £+ A ~
s 2 -10 I\ A
5 ' Lz Pt
§ Lo
21
s =
-2
0 28
60 a0 20 0 20 4 60 g 100 120 P a0 w0 2 e s w10
TEMPERATURE (oC) TEMPERATURE (oC)
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HA-5104

DESIGN INFORMATION (continued)
The information contained in this section has been developed through characterization by Harris Semiconductor and is for
use as application and design aid only. These characteristics are not 100% tested and no product guarantee is implied.
Typical Performance Curves uniess Otherwise Specified: TA = +259C, Vguppry = £15V
Vio vs. Ve IBIAS vs. TEMPERATURE
TA = +250C Veg = £15V
2 108
90
— 60
- 15 3 \\\
E v 70
- = E 60 ™
= £ S
g ! =
- @ 40
4 5 T
Saos H
20
10
[ 0
0 2 4 6 8 10 12 14 16 18 -50 40 -20 [ 20 40 60 80 100 120
SUPPLY VOLTAGE (+/-v} TEMPERATURE (oC)
AvoL vs. TEMPERATURE AyoL vs. LOAD RESISTANCE
VCC = 215V, AV = +10V, R = 2K Vo = 210V, Voi = 215V, Tp = +250C
5 55 T
3 1250C Lt
g LA s - =
2a S "
= ft—tT" = L™ +250C
= -1 = e
- L4~ &5 Iy
s s 4
2 AT = et
g b1 2 L
: 2 s 3 -5501
3 8 ]
= = P el
E 1 E /
2
1K 2K L LS 6K 8K 10K
0
-60 40 -20 0 20 40 60 80 100 120 LDAD RESISTANCE {12}
TEMPERATURE {oC)
AvoL vs. Vce VouT vs. Voo
TA = +250C, R = 2K Ta = +250C, R = 2K
290
280 :: A
270
280 1 Py
< 250 = 10
2 0 ] L
= a0 g
= £
g 220 a M
& 200 e
S &
fm e
g 7
160 V
150 2 "
140 1
130 [
0 2 4 1] 8 10 12 14 16 18 [ 2 4 6 8 w 12 14 16 i1}
SUPPLY VOLTAGE (tv) SUPPLY VOLTAGE (tv)
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HA-5104

DESIGN INFORMATION (continueq)

The information contained in this section has been developed through characterization by Harris Semiconductor and is for
use as application and design aid ﬁtly. These characteristics are not 100% tested and no product guarantee is implied,

Typical Performance Curves uniess Otherwise Specified: TA = +25°C, VguppLy = 15V
OUTPUT SHORT-CIRCUIT CURRENT vs. TIME

Vi = 215V, Tp = +259C CMRR vs. FREQUENCY
cC
45 0
} 40
= -20
=z -
= 35 VoyT = -15V ol
.'? 30 ™ = <0 l‘/
2 g /
£ VQuT = +HI5V = ol
S +—t z LA
| g w0 »
2 L~
0 50 100 150 200 250 30D 350 400 450 >
TIME {SECONDS) 80 o
-100
1K 19K 160K i
g
3O
gr
=2
CHANNEL SEPARATION vs. FREQUENCY o
PSRR vs. FREQUENCY 10Hz < f < 10MHz 63
13
Q T
-80d8
. pt
3 p ’ 0 L
z L = -100dB
E 2 A
= a0 g
H < A
> e :r/ g ol
£ 0 +PSAR || LA y 2 -
2 = ponpeet
< "1 3 14048
£ LA 3
g g - v = SRR
1 -1 L]
-100 I l [” 10 100 1K 18K 100K ™ oM
x 10K 100K ™ FREQUENCY (H2)
FREQUENCY (Hz)
HA-5104 UNITY GAIN FREQUENCY RESPONSE OPEN-LOOP GAIN vs. FREQUENCY
Vee = #15, R = 2K, G = 50pF Vo = #15V, R = 2K, C| = 50pF, Tp = +250C
6 225 100
| h ] g w i I
o 1t G 15 5w J H }I
s 1 HHIF ~-I44H[H-4 A0 2 g
3 i\ S B A (NSRBI
= -6 GAIN L ) + GAIN
2 g s £ [ 1]
: : "o iim
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HA-5104

DESIGN INFORMATION (continued)

The information contained in this section has been developed through characterization by Harris Semiconductor and is for
use as application and design aid only. These characteristics are not 100% tested and no product guarantee is implied.

Typical Performance Curves Unless Otherwise Specified: Ta = +25°C, VSUppLY = 15V

SLEW RATE vs.TEMPERATURE
RL = 2K, C = 50pF, Vgg = 215V

—
1

[L)

[ 2]

SLEW RATE {NORMALIZED)

07

-50 -40 -20 0 20 a0 60 80 100 120
TEMPERATURE (o€}

SMALL SIGNAL OVERSHOOT vs. CLoAD
Ry = 2K, TA = +250C, Vgg = 15V

@
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10 100 1K 10K
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g

LARGE SIGNAL RESPONSE
VIN = VouT = %3V, Ay = +1, Ry = 2k{}, C_ = 50pF
Voltage Scale = 2V/Div., Timescale = 2ps/Div.

INPUT

OUTPUT

ouTPUT

RISE TIME vs. TEMPERATURE
R = 2K, C_ = 50pF, Vcg = =15V
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TA = +250C, Voo = 15V, loyT = OmA
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SMALL SIGNAL RESPONSE
VouTt = OV to -200mV for Fall Time & -Overshoot
Ay = +1, R = 2k}, C|_ = 50pF, Timescale = 50ns/Div.

0%

100%
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HA-5104

DES'G N |N FORMATI 0 N {Continued)
The information contained in this section has been developed through characterization by Harris Semiconductor and is for
use as application and design aid only. These characteristics are not 100% tested and no product guarantee is implied.
TYPICAL PERFORMANCE CHARACTERISTICS
Device Characterized at: Supply Voltage = +15V, RL = 2kQ, C|_ = 50pF, Ayl = +1V/V Unless Otherwise Specified.
DESIGN
PARAMETERS CONDITIONS TEMP TYPICAL LmMITs UNITS
Offset Voltage Vem =0V +250C 0.8 Table 1 mv
Offset Voltage Average Drift Versus Temperature -55°C to +1250C 3 7 pV/C
Offset Current Average Drift Versus Temperature -559C to +1250C 100 250 pPA/OC
Input Bias Current VcMm =ov +250C 50 Table 1 nA
Input Offset Current Vcm =0ov +250C 25 Table 1 nA
Differential Input Resistance Vcm =ov +250C 500 Table 3 kN
Input Noise Voltage Density fo =10Hz +250C 10.3 14 nv/\/HAz
fo = 100Hz +250C 5.6 8 nVi/Fz . g
fo=1kHz +259C 4.3 Table 3 nv/\/Hz - 373
Input Noise Current Density fo = 10Hz +250C 6 15 pA/\/Hz f E
fo = 100Hz +250C 15 5 pAN/HzZ ° §
fo = 1kHz +250C 0.52 Table 3 pA/V/Hz
Large Signal Voltage Gain Vourt =10V -5650C 200 Table 1 KV
+250C 300 Table 1 kv
+1250C 400 Table 1 kvv
Slew Rate Vourt = %3V -550C to +1250C %2 +0.7 V/us
Full Power Bandwidth Note 2, Vpaak = 10V -550C to +1250C 30 " kHz
Unity Gain Bandwidth VouTt < 200mv +250C 8 5 MHz
Rise and Fall Times VOuT = £200mVv -559C to +1250C 80 200 ns
Overshaot Vour = £200mv -550C to +1250C 10 35 %
Settling Time To 0.1% for 10V Step +250C 4.5 6 us
To 0.01% for 10V Step +259C 6.0 10 ps
Output Short Circuit Current To <10 Seconds, VouT= =15V +250C +35 +50 mA
Output Resistance Open Loop +250C 110 Table 3 [}
Channel Separation f=10kHz +25°C 108 Table 3 dB
Supply Current No Load +250C 4.2 Table 1 mA
Minimum Supply Voltage Functionai Operation Only, +250C +4 x5 v
Other Parameters Will Vary
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