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@ HARRIS HA-5221/883

Low Noise, Wideband,
July 1994 Precision Operational Ampilifier

Features Description

* This Circuit is Processed in Accordance to MIL-STD- The HA-5221/883 is a high performance, dielectrically isolated,
883 and is Fully Conformant Under the Provisions of monolithic op amp, featuring precision DC characteristics while

Paragraph 1.2.1. providing excellent AC characteristics. Designed for audio,
« Gain Bandwidth Product.............. 100MHz (Min)  ¥ideo, and other demanding applications, noise (3.6nVAHZ at
1kHz typ), total harmonic distortion (<0.005% typ), and DC
¢ Unity Gain Bandwidth................ 30MHz (Min)} 1005 are kept to a minimum.
40MHz (Typ)

The precision performance is shown by low offset voltage
* HighSlewRate.............coeuvenn. g;w“: g‘l:; (0.3mV typ), low bias currents (40nA typ), low offset currents
H8LYP) (15nA typ), and high open loop gain (128dB typ). The combi-

* Low Offset Voltage.................. 0.75mV (Max) nation of these excellent DC characteristics with fast settling
0.30mV (Typ) time (0.4us typ) make the HA-5221/883 ideally suited for

e HighOpenloopGaln.........c.ccuunn 106dB (Min) Precision signal conditioning.
128dB (Typ) T unique design of the HA-5221/883 gives this device out-
* Low Voltage Noise (at 1kHz)........ 5.8nV/VHz (Max) standing AC characteristics, including high unity gain band-

3.6nVAHz (Typ) width (40MHz typ) and high slew rate {37V/us typ), not

. normally associated with precision op amps. Other key spec-
Low Current Noise (at 1kHz). ... 21&%%%%;3 ifications include high CMRR (95dB typ) and high PSRR
(100dB typ). The combination of these specifications will

* HighOutputCurrent ................. +30mA (Min)  ajlow the HA-5221/883 to be used in RF signal conditioning
£56mA (Typ) a5 well as video ampiifiers.
e LowSupplyCurrent................... 10mA (Max)
8mA . .
(Tvp) Ordering Information
Applications PART TEMPERATURE
* Precision Test Systems NUMBER RANGE PACKAGE
» Active Filtering HA2-5221/883 -55°C 1o +125°C 8 Pin Can
* Small Signal Video HA4-5221/883 -55°C to +125°C | 20 Lead Ceramic LCC
* Accurate Signal Processing HA7-5221/883 | -55°C1o+125°C |8 Lead CerDIP
* RF Signal Conditioning
Pinouts
HA-5221/883 HA-5221/883 HA-5221/883
(CERDIP) {(CLCC) (METAL CAN)
TOP VIEW TOP VIEW TOP VIEW
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CAUTION: These devicas are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures.
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Specifications HA-5221/883

Absolute Maximum Ratings Thermal Information
Voltage Between V+and V-Terminals . . .................. 36V Thermal Resistance Oa O
Differential Input Voltage. .. ...l 5V CeDIPPackage ................... 110°CW  27°CW
Voltage at Either input Terminal .. .......c.ovvvvvinnen, V410 V- Ceramic LCC Package .............. 64°C/W  13°CW
Peak Qutput Current (Pulsed at 1ms, 10% Duty Cycle). . ... 100mA Metal Can Package ................. 148°CIW  67°CW
Continuous Output Current. . ............ Short Circuit Protected  Package Power Dissipation Limit at +75°C
Junction Temperature. .. .....ooviiii i i +175°C CorDIPPackage . ....cocvviviiininnnnnenaaiana, 0.91W
Storage Temperature Range . ................ -65°C to +150°C Coramic LCCPackage ........coeovnnnnnnnnan. 1.56W
ESDRatiNg. . oovvvieiinn i <2000V Metal CanPackage . ..........couuniiniiiennannan. 0.68W
Lead Temperature (Soldering 10S). . .............vovns +300°C  Package Power Dissipation Derating Factor Above +75°C
CorDIPPackage . .....covvevvnnnnnennienaeaans 9.1mwrC
Coramic LCC PAckags ......ovovvvvvvneerivnnnn 15.6mW/°C
MetalCanPackage ...........coviiiiiiiinn, 6.8mW/C
CAUTION: Strasses above those listed in "Absolute Maximum Ralings” may cause permanent damage to the davice. This is a stress only rating and operation
of the devics at these or any other conditions above those indicated in the operational sections of this specification is not implied.
Operating Conditions
Operating Temperature Range. ............... -55°C to +125°C Vo S 172 (V+-V-)
Operating Supply Voltage . .............cooenvnntn +10Vto £15V Ry 2 1kQ
TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS
Device Tested at: Vgyppry = £15V, Ripap = 1kQ, Vour = 0V, Uniess Otherwise Specified.
LIMITS
GROUP A
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE MIN MAX UNITS
input Offset Voitage Vio Veu =0V 1 +25°C -0.75 0.75 mvV
2,3 +125°C, -55°C -1.5 1.5 mv
Input Bias Current +lg Ve =0V, 1 +25°C -80 80 nA
+Rg = 100.1kQ,
-Rg = 100Q 2,3 +125°C, -55°C -200 200 nA
-lg Vem = 0V, +Rg = 1000, 1 +25°C -80 80 nA
R = 100160 2,3 +125°C, -56°C | -200 200 nA
Input Offset Current o Vem =0V, 1 +25°C -50 50 nA
+Rg = 100.1kQ, o S
-Rg = 100.1kQ2 2,3 +125°C, -55°C -150 150 nA
Common Mode Range +CMR | V=43V, V-=-27V 1 +25°C 12 - v
2,3 +125°C, -55°C 12 - \
-CMR V+ =427V, V- = -3V 1 +25°C - -12 \
2,3 +125°C, -55°C - -12 v
Large Signal Voitage +AvoL | Vour =0V and +10V 4 +25°C 106 - dB
Gain 5.6 +125°C, -55°C | 100 . )
-AvoL Vour = 0V and -10V 4 +25°C 106 - dB
56 +125°C, -55°C 100 - d8
Common Mode +CMRR | AVgy = +10V, 1 +25°C 88 - daB
jection Rati V+ = +5V, V- = -25V,
Rejection Ratio V+ 4_»510\’ 5 2.3 125°C, -55°C %6 " B
ouT ="
-CMRR | AVgy =-10V, 1 +25°C 88 - dB
V+ =425V, V- = -5V,
Vour = +10V 2,3 +125°C, -55°C 86 - dB
Qutput Voltage Swing +Vour | Ru=1kQ 4 +25°C 12.0 -
56 +125°C, -55°C 11.5 - \
Vour R.=1kQ 4 +25°C - -12.0
56 +125°C, -55°C - -11.5 v
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Specifications HA-5221/883

TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued)
Device Tested at: Vgyppyy = £15V, Rigap = 1kL2, Voyr = OV, Unless Otherwise Specified.
GROUP A Lmms
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE MIN MAX UNITS
Qutput Current +out Vour = +10V, Ry = 1kQ 4 +25°C 30 - mA
5,6 +125°C, -55°C 30 - mA
dour | Vour =-10V, AL = 1kQ 4 +25°C - 30 mA
5,6 +125°C, -85°C - -30 mA
Quiescent Power Supply +Hee Vour = 0V, lgyr = OmA 1 +25°C - 10 mA
Current 2,3 +125°C, -55°C - 11 mA
-lec Vour = OV, loyr = OmA 1 +25°C -10 - mA
2,3 +125°C, -55°C -1 - mA
Power Supply +PSRR | AVgyp = 10V, 1 +25°C 90 - dB
Relection Ratio v ey 2,3 +126°C, 65°C | 86 - dB
-PSRR | AVgup = 10V, 1 +25°C 90 - dB
e ::gx M 2,3 +125°C, 65°C | 86 . B
Offset Voltage +VipAdj | Note 1 1 +25°C Vio-1 - mv
Adjustmant 2.3 +125°C, S5°C | Vio-f . mv
-VioAdj | Note 1 1 +25°C Vio+1 - mv
2,3 +125°C, -55°C | Vip+i - mv
NOTE:
1. Ofiset adjustment rangs is [Vig (Measured +1mV] minimum referred to output. This test is for functionality only to assure adjustment
through OV,
TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS
Table 2 Intentionally Left Blank. See AC specifications in Table 3.
TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS
Device Characterized at: Vgypppy = £15V, R gap = 1K, Coap = 50pF, Unless Otherwise Specified.
umMmITsS
PARAMETERS SYMBOL CONDITIONS NOTES TEMPERATURE MIN MAX UNITS
Input Noise Voltage En Rg =0Q, fo = 10Hz 1.5 +25°C - 24,0 nVAHz
Density Re = 00, fo = 100Hz 1.5 +25°C - 80 | nvhz
Rg = 0Q, fo = 1kHz 1,5 +25°C - 5.8 nViHz
Input Noise Current In Rg = 500k, 15 = 10HZ 1,6 +25°C - 11.5 pAHz
Density Rg = 500K, fo = 100Hz 1,5 +28°C R 60 | pAnhz
Rg = 500k, fo = 1kHz 1,6 +25°C - 20 | panHz
Gain Bandwidth Product GBWP | Vgur=200mVp.p, 1 +25°C 100 - MHz
o= 100kHz B5C o +125°C | 90 - MHz
Unity Gain Bandwidth UGBW | Vgyr=200mV 1 +25°C 30 - MHz
-55°C to +125°C 25 - MHz
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Specifications HA-5221/883

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued)
Device Characterized at: Vgyppy = 15V, Rioap = 1k, Cioap = 50pF, Unless Otherwise Spacified.

LIMITS
PARAMETERS SYMBOL CONDITIONS NOTES TEMPERATURE MIN MAX UNITS
Slew Rate +SR | Vour = 2.5V 1 -55°C to +125°C 25 - Vips
C = 50pF

Full Power Bandwidth FPBW | Vpgak =10V 1,2 -55°C to +125°C 398 - kHz
Minimum Closed Loop CLSG R = 1k, C| = 50pF 1 -55°C to +125°C 1 - VIV
Stable Gain
Rise and Fall Time ta te Vout = £100mV 1,4 +25°C - 20 ns
Overshoot +08 Vot =t100mV 1 +25°C - 25 %

-55°C to +125°C - 30 %
Power Consumption PC Vout =0V, lgyr = 0mA 1,3 -55°C to +125°C - 660 mw

NOTES:

1. Parameters listed in Table 3 are controlied via design or process parameters and are not directly tested at final production. These param-
eters are lab characterized upon initial design release, or upon design changes. These parameters are guaranteed by characterization
based upon data from multipie production runs which reflect lot to lot and within lot variation.

. Full Power Bandwidth guarantee based on Slew Rate measurement using FPBW = Slew Rate/(2nVpgax).
. Power Consumption based upon Quiescent Supply Current test maximum. (No load on outputs.).

. Measured between 10% and 90% points.

. Input Noise Voltage Density and Input Noise Current Density limits are based on characterization data.
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TABLE 4. ELECTRICAL TEST REQUIREMENTS

MIL-STD-883 TEST REQUIREMENTS SUBGROUPS (SEE TABLE 1)
Interim Electrical Parameters (Pre Burn-in) 1
Final Electrical Test Parameters 1 (Note 1),2,3,4,5,6
Group A Test Requirements 1,2,3,4,56
Groups C and D Endpoints 1
NOTE:

1. PDA applies to Subgroup 1 only.
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HA-5221/883

Die Characteristics

DIE DIMENSIONS:
72 x 94 x 19 mils £ 1 mils
1840 x 2400 x 483um £ 25.4um

METALLIZATION:
Type: Al, 1% Cu
Thickness: 16kA £ 2kA

GLASSIVATION:
Type: Nitride (Si3N4) over Silox (S102, 5% Phos.)
Silox Thickness: 12kA 2kA
Nitride Thickness: 3.5kA £ 1.5kA

WORST CASE CURRENT DENSITY:
4.2 x 10*A/em?

SUBSTRATE POTENTIAL (Powered Up): V-
TRANSISTOR COUNT: 62
PROCESS: Bipolar Dielectric Isolation

Metallization Mask Layout
HA-5221/883

-BAL
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= |
% +BAL
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