o HARRIS

HA-5151/52/54

Single/Dual/Quad Low Power

July 1990 Operational Amplifiers
Features Applications
® Low SupplyCurrent .............. <200pA/Amplifier e Portable Instruments
¢ Dual Supply Voltage Range .......... *+1.5Vto £15V ¢ Meter Amplifiers
* Single Supply Voltage Range.............. 3V1to 30V ¢ Telephone Headsets
e HighSlewRate .....................c.co.... 6V/us e Microphone Amplifiers
eLowVogDrift ...l 3uV/0C ¢ Remote SensorsTransmitter
®LowNOISE ...ttt 15nV/\/I-_E * Battery Powered Equipment

* Dielectric Isolation

Description

The HA-5151/52/54 series is a group of diglectrically
isolated bipolar amplifiers designed to provide excellent AC
performance while drawing less than 200pA of supply
current per amplifier. These unity gain stable amplifiers
are especially well suited for portable and lightweight
equipment where available power is limited.

The HA-5151/52/54 series combines superior low power
AC performance with DC precision not usually found
in general purpose amplifiers. The DC performance is
centered around low input offset voltage (0.5mV), low offset
voltage drift (3uV/0C), and low input bias current (7OnA).
This is combined with a very low input noise voltage of
15nV/y/Hz at 1kHz.

The AC performance of the HA-5151/52/54 series
surpasses that of typical low power amplifiers with 6V/us
slew rate and a full power bandwidth of 95kHz. This makes

* For Further Design Ideas See Application Note 544

the HA-5151/52/54 series an excellent choice for virtually
all audio processing applications as well as remote sensor/
transmitter designs requiring both low power and high
speed. The suitability of the HA-5151/52/54 series for
remote and low power operation is further enhanced by the
wide range of supply voltages {+1.5V to £15V) as well as
single supply operation (3V to 30V). These parts are also
tested and guaranteed at both +15 and single ended +5V
supplies. :

These amplifiers are available in singles (HA~5151, Can or
Mini-DIP), duals (HA-5152, Can or Mini-DIP) or quads
(HA-5154, 14 pin DIP), as well as over both the commercial
(0°C to +759C) and military {(-55°C to +1250C) temperature
ranges. These amplifiers also carry industry standard pinouts
which allow the HA-5151/52/54's fo be interchangeable with
most other operational amplifiers. For military grade product
refer to the HA-5151, 5152, 5154/883 data sheets.

Pinouts

HA3-5151 {PLASTIC MINI-DIP)
HA7-5151 (CERAMIC DIP)
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HA3-5152 (PLASTIC MINI-DIP)
HA7-5152 (CERAMIC DIP)

HA1-5154 (CERAMIC DIP)
HA3-5154 (PLASTIC DIP)
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CAUTION:These devices are sensitive la electrostatic discharge. Proper IC handling procedures should be followed.
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Specifications HA-5151/52/54

Absolute Maximum Ratings (Note 1)

Operating Temperature Range

Voltage Between V+ and V-Terminals ..................... 35V HA-5151/52/54-5 ............c.coiieninin. 09C <Tp < +75°C
Differential Input Voltage. ...............ccoeviiiinnaan.., +7V HA-5151/52/54-2 ......... -550C < Tp < +1250C
QutputCurrent .......... .. 8/CProtected  Storage Temperature Range ............. -659C < Tp < +150°C
Internal Power Dissipation ........ccovieienniinia.... 500mW  Maximum Junction Temperature....................... +1750C
Electrical Specifications Rg = 1000, C| < 10pF Unless Otherwise Specified.
V+ = 45V, V- =0V V+ = +15V, V- = -15V
PARAMETER TEMP MIN l TYP I MAX MIN [ TYP l MAX UNITS
INPUT CHARACTERISTICS
Offset Voltage +250C 0.5 3 - 05 3 mVv
Full - 4 - - 4 mv
Average Offset Voltage Drift Fuli 3 - - 3 - uv/oc
Bias Current +250C - 100 250 - 100 250 nA
Fult - 400 - - 400 nA
Offset Current +250C 5 50 - 5 50 nA
Full - - 80 - - 80 nA
Common Mode Range Full Oto3 - - +10 - - v
Differential Input Resistance +250C 1.5 - - 15 - MQ
Input Noise Voltage {f = 1kHz) +250C 14.8 - - 148 - nV//Hz
Input Noise Current (f = 1kHz) +250C 0.25 - - 0.25 - PA/\/Hz
TRANSFER CHARACTERISTICS
Large Signal Voltage Gain {Notes 2, 4) +25°C 50k 100k - 50k 100k - \Y
Full 25k 50k - 25k 50k - Vv
Common Mode Rejection Ratio (Note 7) Full 80 105 - 80 105 - dB
Bandwidth {Notes 2, 3) +250C 1.3 - - 13 - MHz
OUTPUT CHARACTERISTICS
Output Voltage Swing (Notes 2, 10) +25°C 11032 |0.7t035 - +10 +13 - A\
Full 121029 {0910 3.2 - 10 +13 - v
Full Power Bandwidth (Notes 2, 4, 8) +250C 700 - - 95 - kHz
TRANSIENT RESPONSE {(Notes 2, 3)
Rise Time +250C 300 - - 300 - ns
Slew Rate (Note 6) +250C 2 4.5 - 4 [} - V/us
Settling Time (Note 5) +250C 5 - - 5 - us
POWER SUPPLY CHARACTERISTICS
Supply Current +250C 200 250 - 200 250 pA/Amp
Full - 275 - - 275 pA/Amp
Power Supply Rejection Ratio {Note 9) Fuli 80 105 - 80 105 - dB

NOTES:

- Absolute maximum ratings are limiting values, applied individually
beyond which the serviceability of the circuit may be impaired. Funclional
aperability under any of these candilions is not necessarily implied.

. R = 10k
. GL = 100pF
Vo = 1410 25V for Voo = +5. OV; Vg = £10V for Vo = £15V.

o oA W N

- Settling Time is specified to 0.1% of final value for a 3V output step and
Ay =-1.For Voo = +5V, OV; oulput step = 10V for Veg = £158V.

-}

- Maximum input slew rate = 25V/ps.

~

. VoM = 010 3V for Voo = +5, OV Vo = 10V for Vo = 215V

8. Full Power Bandwidth is guaranteed by equation:
Full Power Bandwidth = Slew Rate
2r Vpeak

9. AVS = +10V far Voo = +5, OV, AVS = *5V for Veg = £15V.
For Voi = +5, OV ferminate R(_ at +2.5V.
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HA-5151/52/54

Test Circuits
SLEW RATE AND TRANSIENT RESPONSE TEST CIRCUIT

IN
ouT
10k
a g 100pF
LARGE SIGNAL RESPONSE SMALL SIGNAL RESPONSE
Vertical Scale: (Volts: Input = 5V/Div.) Vertical Scale: (Volts: Input = 100mV/Div.)
{Volts: Output = 2/VDiv.) (Volts: Output = 50mV/Div.)

Horizontal Scale: (Time: 5ps/Div.) Horizontal Scale: (Time: Sus/Div.)

INPUT

INPUT

OUTPUT OUTPUT

+VsuppLY = +15V, -VsyppLy = -15V +VSuppPLY = +15V, -VgyppLy = -15V
Vertical Scale: (Volts: Input = 1V/Div.) Vertical Scale: (Volts: Input = 100mV/Div.)
{Volts: Qutput = 1V/Div.} {Volts: Output = 50mV/Div.)
Horizontal Scale: {Time: 5ps/Div.) Horizontal Scale: (Time: Sus/Div.)

INPUT
INPUT

OUTPUT
OUTPUT

+VsuppLY = +5V, -VsuppLY = OV +VsyuppLy = +5V, -VsyppLy = OV
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HA-5151/52/54

Typical Characteristics
SLEW RATE vs. TEMPERATURE

Normalized to Unity at +259C, 6 Representative Units NOISE SPECTRAL DENSITY
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Ta = +250C, Ay = 1000V/V Ta = +250C, Ay = 1000V

Horizontal Scale: {1sec/div) Horizontat Scale: (1sec/div)

Vertical Scale: (100ps/div) Vertical Scale: (1mV/div)
430nVp_p RTI 3.70pVpp RTI
FREQUENCY RESPONSE vs. SUPPLY VOLTAGE FREQUENCY RESPONSE AT VARIOUS GAINS
Ta = +250C, Ry = 10k, Ci_ = 100pF Ta = +250C, Vv = x15V, R = 10k, Ci_ = 100pF
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HA-5151/52/54

Typical Characteristics (Continued)
OUTPUT VOLTAGE SWING vs. SUPPLY VOLTAGE OUTPUT CURRENT vs. SUPPLY VOLTAGE
(+259C) (+25°C)
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SUPPLY VOLTAGE {+/-V) SUPPLY VOLTAGE {+/-V)
CMMR, PSRR vs. SUPPLY VOLTAGE SUPPLY CURRENT vs. SUPPLY VOLTAGE -
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HA-5151/52/54

Applications Information
Independent Amplifiers

The HA-5152 dual op amp and the HA-5154 quad op amp
consist of completely separate amplifier circuits. Unlike
most duals and quads, these devices do not share a
common bias network. Thus, one amplifier passing large, or
noisy signals will have minimal effect on another channel
carrying small, sensitive signals.

Loading

Although the standard load is 10k}, the HA-515X is
capable of driving resistive loads down to 2k and
capacitive loads beyond 300pF.

Input Stage

This amplifier uses a current amplifying input stage (see
Application Note 544) and is not recommended for use in
applications which involve large differential input voltages
such as open-loop comparators. Most op amp applications

use feedback and keep the input terminals at approximately
the same voltage. The HA-515X will perform well in these
circuits as long as the input terminals see less than 7 volts
differential.

Typical Applications

The low power consumption of the HA-5154 makes it
ideal for applications like battery-powered instrumentation
where the bridge amplifier circuit below would be used.
Choose a low-current zener voltage reference such as
LM285Z-2.5 and select Ry accordingly. This circuit was
evaluated using the resistor values shown and a laboratory
voltage source for the 2.5V reference. With unmatched,
off-the-shelf, 1% resistors, a gain accuracy of 1% to 2% can
be expected. Temperature testing indicated a voltage offset
tempco of less than 100uV/OC referred to output.

VouT =(Vp-VN) [2(1 + RL )] +VR
G

100k T
>

ve

100k

RG =1k

VN
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HA-5151/52/54

Schematic
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Die Characteristics

OPERATIONAL
AMPLIFIERS

Transistor Count

HA-B151 . e e e 34
HA-5142 . .. e e 68
HA-5144. . ... e e 136
Substrate Potential* ............. ... ... ... V-
PrOCESS .ottt i e e, Bipolar-DI
Thermal Constants (OC/W) 6ja Sic
HA1-5154 (-2, -5, -7) 101 33
HA1-5154 (/883) 75 22
HA2-5151 (-2, -5, -7) 206 56
HA2-5151 (/883) 168 50
HA2-5152 (-2, -5, ~7) 184 50
HA2-5152 (/883) 143 43
HA3-5151 (-5) 90 40
HA3-5152(-5) 80 20
HA3-5154 (-5) 75 20
HA7-5151(-2,-5, -7) 210 117
HA7-5151 (/833) 90 40
HA7-5152 (-2, -5, -7) 177 g2
HA7-5152 (/883) 80 20

*The substrate may be left floating {Insulating Die Mount) or it may be
mounted an a canductor at V- potantial.

NOTE: Consull Harris for LCC/PLGC infarmation.
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HARRIS SEMICOND SECTOR

LOE D l 4302271 0012824 ll
Package Configuration

.300 CERAMIC DUAL-IN-LINE "‘/ — %. 20
Q D lest
1;[1 i t
: -
L k i —l_.ﬂ
+=B1 5;3—-—”._ :EL_

piG.] EaD |om. | o | o | om. | oim. | om. | oim. | o | Dim OIM.
copoe|count| A | a1 | B | BI | € D E | B | e a
Al 8 | — [ o6 050} 008} 375 | 245 | 200 { 100 £
551 | 200 | 960 | 023 | «0es | of5 | 395 | 265 | 310 | BSC 150
Bt | 14 | = | 140 | 016 | 050 | 008 | 763 | 265 | 200 | 00 | 25 | 450 | — | g0s | 15 | 09
msi | 200 | 470 | 023 | 065 | 015 | 785 | 285 | 316 {Esc | Feo | — | Ge8 | — | .060 | 150
p2 | 18 | — | .40 | 016 | 50 | 008 | 753 | 285 | 300 | ac0 § 25 | as0 | — | 005 | 015 | 0
Isi |200 | 470 | 623 | os5 | 15 | 785 | 305 | 320 [Bsc | qs0 | — | oee | — | 060 | 15°
ct | 16¢ | = | .40 | 016 | 050+ | 008 | 753 | 265 | 200 | 100 | 25 | As0 | — | 005 | 015 | 09
Msi | 200 | 170 | 023 | 065« | 015 | 765 | 285 | 310 | BSC | e0 | — 080 | — | .00 | 150
c2 | ter | — | 40 | 016 | o50-| 08 | 753 | 285 | 300 | oo | 25 | 50 | — | 005 | 615 | 09
151 | 200 | 770 | 023 | 065+ | 015 | 765 | 305 | 320 |@SC | 80 | — | 080 | — | 060 | 15°
p | 18 | = | 40 | 016 | 050+ { 008 | .82 | 285 | 300 | .100 | .25 | as0 | —_| 005 015} 00
Lsi |.260 | .70 | oz | 065+ | 015 | 815 | 305 | 320 jBSc | as0 | — | .ws8 | — | .00 | 150
E | 20 | — | .40 | 016 [.os0%] 008 | a0 | 285 |. 00 | a2s | aso | = | 005 | 015} 00
tsi |{.z00 | 370 | 023 | 065- | 015 | 70 | =05 | 320 | BSC | 180 | —~ | w80 | — | .60 | 15°

0.035

* End leads are half leads where B remains the same and B1 i ————
** Solder dip finlsh add +0.003 inches 0045

.400 CERAMIC DUAL-IN-LINE

G n .600 CERAMIC DUAL-IN-LINE

§1-—

=]

«B1 ‘B*“* gl
e

([T

PKG. | LEAD |DIM. | DiM. | DIM. | DiM. | DiM. | DiM. | DIM. | DIM. | DIM. | DIM. | DIM. | DIM. | DIM. | DIM. | DIM.
CODE|COUNT| A Al B B1 c D E E1 e L 8] [ s1 Q o

F | 22 | — |50} 016 ] 050 00s | 1055 375 | 395 | ;500 | .25 | 450 | — 1 005 | 015 00

400§ st |.225 | Y80 | 23 | o5 | 015 | 7085 | 395 | 435 | BSC | 80 | — | 080 | — | .060 | 15°

G 28 | — ] .as0 | o6 | oso | oo | 124 | 515 | §95 } 00 | 25 | 150 | —_| 005 | Q15 00

. 60 | tst |.325 | Jeo | 023 | 065 | 015 | 127 | 535 | 615 | BSc | .e0 | — |} 098 | — | .060 | 15°
H 2 | — |.as0 | .06 | os0 | 008 | 144 | 615 | 595 | 100 | 125 } 150 | — | 005 | 015 [

600 ] UsT |.225 | Jo0 | 023 | w65 | o15 | i47 | 535 | 615 [esC | qe0 | — | o088 | — | .00 | 15°

* Solder dip finish add +0.003 inches.
NOTE: Dimenslons are %’;ﬂ Dimensions are in inches. BSC means basic spacing between centerlines.
ax
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HARRIS_SENICOND SECTOR

L0E D I 4302271 0012825 3 I

Package Configuration

WOO SIDEBRAZE DUAL-IN-LINE

T-90-20

PKG. | LEAD | DIM. | DiM. | DIM. | DIM. | DIM. | DIM. | DIM. | DIM.

DIM. | DIM. | DIM.

DIM. DIM. DIM.
CODE|COUNT| A Al B Bi c b E E1 e L 1 s s1 Q
1 18 |.— | 80| 016 | 0a5 | 008 | o0 | 280 | .200 | d00 | 25 | 450 | — | 085 028
200 410 023 060 015 910 300 310 BscC 180 - 098 - 045
m .600 SIDEBRAZE DUAL-IN-LINE
Q D .
Al e
i ) ——
Al bl
_d I /T
Jd L1
_ b
ol b
B1 Et

pxG. ] teap |om. | oM. | oM. | oM. | oM. | om. | oim. | pim. | 1M, | DIM. | DIM. | DIM. | DIM. | DiM.
CODE|COUNT| A | A1 B | 81| ¢ D E | & e L | u s | st]| o

J 24 | — | 080 | o6 ] os0 | 008 | 1185 | ser [ se8 | 100 | 125 | 450 | | 005§ 040

225 | 70| 023 | 954 | 05 | 1215 603 | 612 | BSC | 80 | — | 080 | — | .060

k | 28 | — | os0| o16 | 040 | 008 | 1365 | ser [-se8 | .t00 | 25 } 50§ — | 005 | 080

225 | 110 | ©23 | ©54 | ©15 | 7415 | %03 | &2 | BSC | 180 | — | o080 | — |} 060

L | 4 | — | oso| o6 | o0 | .08 f 1es01 se7 [ 98 | 00 | 125 | 50} — ) 005 | 040

225 | 70| T2 | o5a | o5 | 2020 | B03 | ®12 | BSC | .ds0 | — | 080 | — | .060

NOTE: Dimensions are % Dimensions are in inches.
a
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BSC means baslc spacing between centerlines.
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HARRIS SEMICOND SECTOR 10E D l 4302271 Opl2sezk sl
Package Configuration 7-90-20

mm .300 PLASTIC DUAL-IN-LINE
r D
Q

| , ]
Bl TE

g9

PKG. | LEAD |om. | Dim. | Dim. | DIM. | DIM. | DIM. | DIM. | DIM. | DIM. | DIM. | DIM. 1 DIM.

cooe|count| a1 | B | Bt | ¢ | D E | E1 | e L s jao| «a
M 8 |.25 | .01 | .50 | 008 | 70 | 25| 2001 000 | .10 | .030 | 20 | 0°

S5 | oz3 | oo | o5 | 3% | 265 | 510 | 10 | 50 | 650 | 040 | 189

N 14 125 018 .050 .008 750 245 290 080 110 030 | .020 0°

a0 | ‘23 | ©0 | o1 | 770 | 265 | 310 | 130 | 350 | ‘050 | 040 | 180

o | 16* .25 | o016 | .050 | .08 | 750 | 245 | 290 | 090 | 410 | 025 | 020 | 0O
Ja0 | o5 | oo | o1 | 770 | 265 [ 390 | T | 750 | 035 | 040 | 180

p | 8 |25 | ote | oso| oon | oo} 205} 200 s [ 410 00| om0 | 0o
140 023 070 015 820 265 310 A10 450 060 040 150

o | 20 |.30 | 16| 050 .o08 | 1.000| 250 | 200 | .80 | 10| 060 | 020 | 0°

Haz | oz3 | oro | 015 | 1056 | 270 | 830 | 110 | 150 | 080 | 646 | s°

0.035
* End leads are half leads where B remains the same and Bl is ——
**+ Solder dip finish add 0.003 Inches. 0.045

WOO PLASTIC DUAL-IN-LINE

PKG. | LEAD |DIM. | DIM. | DIM. | DIM. | DIM. | DIM. | DIM. | DIM. | DIM. | DIM. | DIM. | DIM.
CODE |COUNT| At B 81 c D E E1 e L S Q a

R | 20 |.4s | 016 | .050 | 008 | 124 | sa0 | 690 | .080 | .10 | 045 | 020 | 00
55 | 023 | ‘070 | Tois | 126 | Beo | “e%0 | T390 | 750 | 085 | 040 | 15°

S 28 145 | 016 -050 | .008 1.54 .540 | 590 .0%0 | .110 110 020 08
185 023 070 015 1.57 .560 | 610 | .110 150 160 .040 150

* Solder dip finish add 0.003 inches.

NOTE: Dimensions are %‘)—( Dimensions are in inches. BSC means basle spacing between centerlines.
a
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HARRIS SEMICOND SECTOR

R EELEEE
Package Configuration

.350 CERAMIC LEADLESS CHIP CARRIER*

.450 CERAMIC LEADLESS CHIP CARRIER*

.650 CERAMIC LEADLESS CHIP CARRIER*

A
e o]
BOTTOM VIEW
J L2
==X
e B
e 45
! = D L |
at!
PKG. LEAD Jom. | oim. | oim. | Dim. | DM | DM, | DIM. | DIM.
CODE|COUNT| A At B D E e L L2
T 20 073 083 022 342 342 050 045 075
350 SQ | .088 077 028 358 358 BSC 055 095
v 28 |.074 | 064 | 022 | 442 | 442 | 050 | 045 | 075
450 sa| 088 076 028 458 A58 8sc 055 085
v 44 |.o73 | 063 | 022 | 643 | 643 | 050 | 045 | .075
850sQ| 089 077 028 662 £62 BSC 055 085

* Solder dip finish for military parts conform to MIL-M-38510, Type A.

pouzaz? 7 |

T-90-20

TO-99 METAL CAN
TO-100 METAL CAN
BOTTOM VIEW
¢D
PKG.| LEAD |DIM. | DIM. | DIM. | DIM.| DIM. | DIM. | DIM. | DIM. | DIM.
CODE[COUNT| A | ¢8 | @D e F K Ki L Q
w 8 l.aes | 016 | 3a5 | 00} 020 | 028 ) 028 | 505 015
T0-99 | 765 | 096 | 365 | 210 | 046 | 034 | 040 | 550 | 040
x | w |.aes| o6 | 345 220 | 000 [ oz} g2 | 505} 015
TO-500 | 185 | ©%6 | T365 | 240 | 040 | 034 | 040 | 550 | 040
* Solder dip finish add +0.003 inches.
Min

PACKAGING

NOTE: Dimensions are Max' Dimensions are in inches.
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BSC means basic spacing between centerlines.




HARRIS SEMICOND SECTOR

L0E D l 4302271 O

Package Configurauun

TO-8 METAL CAN

n1282a 1 J
T-90-20

. BOTTOM VIEW
#D
PKG.| LEAD |DIM. | DIM. | DiM. | DIM.| Dim. | DM | DIM. | DIM. | DIM.
CODE|COUNT| A | ¢B | ¢D e 02 F K1 L
Y 12 13301 016 | 585 | 400 | 100 } 020 ) 027 | .027 | .500
TO-8 | 750 | @21 | B15 | BSC| BSC | 040 | 034 | 045 | 550
AA F=3.\ed pLASTIC LEADED CHIP CARRIER
TOP VIEW SIDE VIEW
_ O‘l 035R
nonmn / TP,
I
B1
O N 1
O ] N
R 0 T8
e 1
—E——T 0 ,
O u .
k.
[ o Sy o g I
D1 I
D 1 A
PKG.| LEAD |DiM. | Dim. | om. | oM. | om. | oim. | Dim.
CODE[COUNT| A 8 B1 | D/E | DI/EL| e Q
AA | 20 paes | 013 { 026 | .385 | .350 | .050 | .020
180 | 021 | "032 | 395 | 356 | BSC | —
AB 28 165 ) 013} .026 | 485 | 450 | 050 | .020
180 | 021 | (032 | 495 | 456 | BSC | —
AC 44 |aes | L0181 .02 | 685 | .650 | .050 | 020
T80 | 021 | 032 | 695 | 656 | BSC | —
NOTE: Dimensions are % Dimensions are in inches. BSC means basic spacing between centerlines.
ax 11-6
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