nA776

MULTI-PURPOSE PROGRAMMABLE OPERATIONAL AMPLIFIER

FAIRCHILD LINEAR

DESCRIPTION — The uA776 Programmable Operational Amplifier is constructed using the Fairchild
Pianar* epitaxial process. High input impedance, low supply currents, and low input noise over a wide
range of operating supply voltages coupled with programmable electrical characteristics result in an
extremely versatile amplifier for use in high accuracy, low power consumption analog applications.
Input noise voltage and current, power consumption, and input current can be optimized by a single
resistor or current source that sets the chip quiescent current for nano-watt power consumption or for
Internal frequency compensation, absence of {atch-up, high slew
rate and short circuit current protection assure ease of use in long time integrators, active filters, and

characteristics similar to the uA741.

sample and hold circuits.

¢ MICROPOWER CONSUMPTION
o 11,2V to 118V OPERATION

® NO FREQUENCY COMPENSATION REQUIRED

¢ LOW INPUT BIAS CURRENTS
¢ WIDE PROGRAMMING RANGE

ABSOLUTE MAXIMUM RATINGS
Supply Voltage
Internal Power Dissipation (Note 1)
Metal Can
oiP
Mini DIP
Differential Input Voltage
Input Voltage {Note 2}
Voltage Between Offset Null and V—
ISeT {(Maximum Current at IgeT)

VsgT (Maximum Voltage to Ground at IggT)

Storage Temperature Range
Metal Can, DIP
Mini DIP
Operating Temperature Range
Military (uA776)
Commercial (4A776C)
Lead Temperature (Soldering, 60 seconds}

INTEGRATED CIRCUIT

® HIGH SLEW RATE

® LOW NOISE

® SHORT CIRCUIT PROTECTION
® OFFSET NULL CAPABILITY

® NO LATCH-LUP

CONNECTION DIAGRAMS
8-LEAD METAL CAN
(TOP VIEW)
PACKAGE OUTLINE 58

PACKAGE CODE H

18 V
ORDER INFORMATION
500 mwW TYPE PART NO.
670 mW pAT76 LATT6HM
310 mW uA776C HATTBHC
*30V 14-LEAD DIP
15V (TOP VIEW)
05V PACKAGE OUTLINE 6A
500 pA PACKAGE CODE D

(V+ —2.0 V) K VgeT < V+

—65°C to +150°C
—55°C to +125°C

—65°C to +125°C
0°C to +70°C

OFFSET

1 A4
NC

2
ve ]
3

NULL

~IN t % j V+
HN [; D out

Metal Can, DIP 300°C
Mini DIP 260°C p
Output Short Circuit Duration (Note 3) Indefinite v- [ OFFSET
7 8
ne [ NC
EQUIVALENT CIRCUIT ORDER INFORMATION
'seT TYPE PART NO.
oo o v uA776 BAT76DM
Qyq ____"\Ju,s Q,GL/‘F (1% ay uA776 uA776DC
03— 8LEAD MINI DIP
I NON {TOP VIEW)
(NVERTING INVERTING ¢ A3 $ Ry PACKAGE QUTLINE 9T
ay zka soa PACKAGE CODE T
€
« K0 2ioa .
1 :] IseT
o —AM-—0 OUTPUT 7
2 g e [Jv-
a % o | wons 0
. [ Jour
‘ -’\07 . $ Rg 5
OFFSET OFFSET 500 gzﬁe‘r
NULL NULL . Qg Qg4 )__4
R1g SRy
1040 3ioxa ORDER INFORMATION
o,er\dl l"/Tﬂa h{m ﬁum TYPE PART NO.
v_ uA776C wA776TC
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*Planar is a patented Fairchild process.



FAIRCHILD LINEAR INTEGRATED CIRCUITS » uA776

+15 V OPERATION FOR nA776

ELECTRICAL CHARACTERISTICS (T = 25°C, unless otherwise specified)

ISET = 1.5uA ISET = 15kA
PARAMETERS CONDITIONS MIN TYP MAX MIN TYP MAX | UNITS
Input Offset Voltage Rg<10kN 2.0 5.0 20 5.0 mV
Input Offset Current Rg<10k2 0.7 3.0 20 15 nA
Input Bias Current 2.0 75 15 50 nA
Input Resistance 50 50 Mo
Input Capacitance 20 2.0 pF
Offset Voltage Adjustment Range 9.0 18 mV
Ry >»75k$2, VouT =t 10V 200k 400k VIV
Large Signal Voltage Gain
R »5k$2, VoyT =+10V 100k 400k VIV
Output Resistance 5.0k 1.0k [y)
Output Short-Circuit Current 3.0 12 mA
Supply Current 20 25 160 180 HA
Power Consumption 0.75 54 mw
Transient Response VIiN = \Vj ()
{unity gain) Rise Time C|I_N= 153':!: AL S 18 0.3 »
Overshoot 0 10 %
Slew Rate RL>5k2 - 0.1 0.8 Vius
Output Voltage Swing RL>75ka 212 214 v
R >5kQ +10 +13 Y
The following specifications apply —55°C<TA< +125°C
Input Offset Voltage Rg<10k& 6.0 60 | mv
Ta = +125°C 5.0 15 nA
Input Offset Cufrent Ta=—56°C 10 40 A
] Ta = +126°C 75 50 nA
{nput Bias Current Ta = 55°C 20 120 A
Input Voltage Range +10 +10 v
Common Mode Rejection Ratio Rg<10kQ 70 20 70 20 dB
Supply Voltage Rejection Ratio Rg<10kQ 25 150 25 150 uVIV
Large Signal Voltage Gain RL>75kQ, VouT=t10V 100k 75k VIV
Output Voltage Swing R >75k$2 +10 10 A
Supply Current 30 200 uA
Power Consumption 0.9 6.0 mw
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ uA776

+3 V OPERATION FOR uA776

|}
ELECTRICAL CHARACTERISTICS (T A = 25°C, unless otherwise specified)
ISET = 1.54A ISET = 15:A

PARAMETERS CONDITIONS MIN TYP MAX MIN TYP MAX | UNITS
Input Offset Voltage Rg<10k2 2.0 5.0 20 5.0 mv
Input Offset Current 0.7 3.0 20 15 nA
input Bias Current 20 7.5 15 50 nA.
Input Resistance 50 5.0 MO
{nput Capacitance 20 2.0 pF
Offset Voltage Adjustment Range 9.0 18 mV

RL>75k, VouT=t1V 50k 200k VIV
Large Signal Voltage Gain

R_>5kQ, VouT=t1V 50k 200k VIV
Output Resistance 5k 1k Q
Output Short-Circuit Current 3.0 5.0 mA
Supply Current 13 20 130 160 MA
Power Consumption 78 120 780 960 uw
'(l‘::inwslegr:i:;esponse Rise Time Z:-N:é(:)::' R = 5k, 30 06 s

Overshoot 0 5 %
Slew Rate R >6kQ 0.03 0.35 V/us
The following specifications apply for —-55°C < Tp < +125°C

Input Offset Voltage Rg<10k2 6.0 6.0 mV
Input Offset Current Ta = +125°C 50 18 . nA

Ta =-55°C 10 40 nA
Input Bias Current TA = +125°C 78 50 nA

Ta=-55°C 20 120 | nA
Input Voltage Range +1.0 +1.0 A
Common Mode Rejection Ratio Rg<10kQ 70 86 ‘ 70 86 dB
Supply Voltage Rejection Ratio Rg<10k 25 150 25 150 MAY
Large Signal Voltage Gain RL275ka. Voyr=:1V #k viv

RL>5kQ, VouT=t1V 26k VIV
Output Voltage Swing RL>»75k 2.0 +2.4 v

R >5k0 +19 2.1 v
Supply Current 25 180 MA
Power Consumption 150 1080 MW

NOTES:

1. Rating applies to ambient temperatures up to 70°C. Above 70°C ambient derate linearly at 6.3 mW/°C for Metal Can, 8.3 mW/°C for the

DIP, and 5.6 mW/°C for the Mini DIP.
2. For supply voltages less than 15 V, the absolute maximum input voltage is equal to the supply voltage.
3. Short Circuit may be to ground or either supply. Rating applies to +125°C case temperature or +75°C ambient temperature for

IgeT < 30 MA.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS » A776

TYPICAL PERFORMANCE CURVES FOR pA776 AND A776C

INPUT BIAS CURRENT
AS A FUNCTION OF

INPUT BIAS CURRENT - nA

CHANGE IN INPUT OFFSET VOLTAGE - uv'

MEAN SQUARE NOISE VOLTAGE - v2 iz
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « uA776

OPEN LOOP YOLTAGE GAIN

COMMON MODE REXCTION RATIO - 28

CCHANGE IN INPUT OFFSET VOLTAGE - v

1"~ STANDBY SUPPLY CURRENT - uA

TYPICAL PERFORMANCE CURVES FOR uA776 AND uA776C

OPEN LOOP VOLTAGE
GAIN AS A FUNCTION OF
AMBIENT TEMPERATURE
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ uA776

RESISTOR BIASING

v+

Y- Sm— 6
HATTE Vour

RggT CONNECTED TO GROUND

Your

RggT CONNECTED TO V™

*Recommended for
supply voitages less than t6V.

BIASING CIRCUITS

TRANSISTOR CURRENT
SOURCE BIASING

VOLTAGE OFFSET
NULL CIRCUIT

Y [
3 Ot ¢ 3 Qg
Vg fser
Ry
Ve
FET CURRENT SOURCE TRANSIENT RESPONSE
BIASING TEST CIRCUIT

Vour

SET CURRENT AS A QUIESCENT CURRENT SETTING RESISTOR
FUNCTION OF SET RESISTOR (ISET TO V")
|
i I
2 Vg *I5V ISET
TN 1S Vg
= 1.5uA 15uA
-3 iy
P A 118V 1.7MQ 170k
o S +3.0V 3.6MQ 360kQ
e < +6.0V 7.5MQ 750kQ
- $+15 V 20M0 2.0M0

Note: The uA776 may be operated with

RSET

connected to ground or V—,

1geT EQUATIONS:

vt-o7-v

RseT
where RggT is connected to V™

IsET =

v -07
RsET
where RgET is connected to ground.

IseT =
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * uA776

TYPICAL APPLICATIONS
HIGH ACCURACY SAMPLE AND HOLD

SAMPLE 50nA

HOLD 8.78nA N

Vout
1ok L

INP!
S5V SV € 45V

a
1
ANALOG  V
2 an SOURCE gn4332  ORAIN

SAMPLE
+15V

1000pF

“HOLD CAPACITOR

MULTIPLEXING AND SIGNAL CONDITIONING NANO-WATT AMPLIFIER
WITHOUT FETs
M9
Ay
vin 100k2
Ry
91k
HIGH INPUT IMPEDANCE
AMPLIFIER
bS
S0k 10k
wa =
iy 2.7Mn 18 'w{ é———0C 20uT
Ry 500ki2
Re 270k02
10kS2 50M
s3 2N5961
Ag
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