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LINEAR INTEGRATED CIRCUITS

PROGRAMMABLE OPERATIONAL AMPLIFIERS

MICROPOWER CONSUMPTION
INTERNALLY FREQUENCY COMPEN-
SATION

OFFSET NULL CAPABILITY

SHORT CIRCUIT PROTECTION

LOW INPUT BIAS CURRENTS

LOW NOISE

The MC1776 is a programmable operational
amplifier available in four different packages
(plastic and ceramic Minidip, TO-99 and SO-8
micropackage). High input impedance, low supply-
currents and low input noise over a wide range
of operating supply voltages coupled with

ABSOLUTE MAXIMUM RATINGS

programmable electrical characteristics, make it
an extremely versatile amplifier for use in high
accuracy, low power consumption analog ap-
plications.

Input noise voltage and current, power con-
sumption and input currént can be optimized by
a single resistor of current source that sets the
quiescent current for nanowatt power con-
sumption or for characteristics similar to the
LM741. Internal frequency compensation ab-
sence of “latch-up” high slew rate and short
circuit current protection assure ease of use in
long interval integrators, active filters and sample
and hold circuits.

Ve Supply voltage +18 Vv
Via) Input voltage + 15 \"J
AV, Differential input voltage = 30 \'
Vger Maximum voltage to ground at gy Vg -2V to Vg \
IseT Minimum current at lggt 500 MA
Top Operating temperature for MC1776 55 to 125 :
for MC17761 -25 to 85
for MC1776C 0 to 70 °
Output short circuit duration {(2) indefinite
Tetg Storage temperature 65 to 150 °
T Junction temperature 160 °
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i) For supply voltage less than + 1.6V, input voltage is eqdal to the supply-voltage

2} The short ¢ircuit duration is limited by thermal dissipation

PROGRAMMING
Ry to GROUND
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Re: to NEGATIVE SUPPLY (Recommended
for supply voltage iess than = 6V)

+¥g

Typical RggT values Typical RggT values
Vs IgeT = 1.58A ISET = 15pA Vs - IgeT = 1.5kA IsgT = 150A
£ BY 3.6 MO 360 k0 + 1.6V 1.6 MQ 160k
£ 10V 6.2 MQ 620 k&Y £ 3V 3.6 MQ 360 k2
£ 12V 7.6 M 760 k¥ * 8V 7.6 MQ- 750 k2
+ 15V 10 M 1MQ + 16V 20 M 2MQO
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SCHEMATIC DIAGRAM
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Temperature Ceramic Plastic SO-8 T0-99
range Minidip Minidip Micropackage

Commercial | \1~17760U [MC1776CP1 [MC1776CD | MC1776CG

Oto70°C

Industrial _ _

95 1o 85°C — — MC17761D

Military S -

-85 to 125°¢ | MC1776U - - MC1776G
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THERMAL DATA S .
Plastic Ceramic TO-99 SO-8
Minidip Minidip )
Rnjamp Thermal resistance junction-ambient max | 120°C/W | 150°C/W | 1565°C/W | 200°CG/W




ELECTRICAL CHARACTERISTICS for MC1776/I
(V= 18V, Tomp= 25°C uniess otherwise specified)

IseT= 1.5 uA IgeT= 15 uA
Parameter Test conditions ] . Unit
Min. | Typ. | Max.} Min. | Typ. | Max.
Vos Input offset voltage Rg < 10kQ2 2 5 2 5 mV
los  Input offset current Ry S10kQ 07| 3 2 | 15| na
Ip Input bias current 2 7.5 15 60 | nA
R input resistance 50 : M2
Ci Input capacitance 2 pF
AVgs  Input offset voltage 9 18 mV
adjustment range :
Gy Large signal.voitage gain | R.> 76k Vg=+10V 106 | 112 dB
R> 5k Vo=:10V - 100 | 112 d8
Reo Qutput resistance ' 7 5 1 kQ
lec Output short-circuit 3 12 mA
current
Iy Supply current 20 | 25 160 | 180 ] uA
Pg Power consumption 076 | 6.4 { mwW
Transient response Vi=20mV R >5k
{unity gain) C = 100 pF
Rise time t, 1.6 0.35 us
Overshoot A V, 0 10 %
SR Slewrate RL>5 k&2 0.1 08 Vlus
Vs QOutput voltage swing RL=75kQ +12 | £ 14 Vv
RL> 5k +10 {13 Vv
The following specifications apply for T;mp = -bb to 126°C (MC1776), -25 to + 85°C {(MC17761)
Vos Input offset voltage | Rg < 10 k2 8 6 mV
los _ Inputoffsetcurrent | Tamp= Max 5 16 | nA
_ Tamb = Min 10 40 | nA
Ib Input bias current Tamb = Max 7.5 ‘50 | nA
Tamp= Min 20 120 | nA
Vi Input voltage,range- + 10 £ 10 Vv
CMR Common mode rejection | Rg < 10- k2 70 90 70 0 dB
SVR  Supply voltage rejection | Rg < 10 k2 76 | 92 76 | 92 dB
Gy Large signal voltage gain | R > 'f5 k Vo=%10V 100 a8 dB
Vo Outputvolitage swing | RL> 76 k2 =10 £ 10 v
lg Supply current - 30 200 | pA
Power consurmnption 0.9 6 mwW




ELECTRICAL CHARACTERISTICS for MC1776/t
(V=% 3V, T,,,p= 25°C unless otherwise specifi'ed)

IgeT= 1.5 A Ise7= 15 pA
~ Parameter Test conditions - Unit
Min. | Typ. { Max. | Min. | Typ. | Max.
Vos Input offset voltage Rg< 10kQ2 2 6 2 5 | mv
los Input offset current 07| 3 2 15 | nA
I Input bias current 2 | 75 16 | 50 | nA
R; fnput resistance 50 5 Mo
Ci' Input capacitance 7 2 pF
AVag Ihput offset voltage 18 mV
adjustment range
Gy Large signal voltage gain | R_> 76 k02 V=21V 94 | 106 dB
RL> 5kQ Vo=tV | 94 | 106 dB
Ro Qutput resistance B 1 kG
loe Output short-circuit 3 5 mA |
current
is Supply current 13| 20 130 {-160 | pA
Ps Power consumption 78 | 120 780 | 960 | uwW
Transient response Vi=20m V RL=25kf2
{unity gain) Cy < 100 pF
Rise time t; 3 0.8 us
Overshoot AV, 0 5 %
SR Slew rate RL=> 6 k2 0.03 0.356 Vius
The following specifications apply for T,mp = -55 to 125°C {MC1776), -25 to + 856°C (MC17761)
Vos Input offset voltage Rg< 10k 6 6 |mV
los Inpuf offset current . Tamb = Max 5 16 | nA
Tamb = Min 10 40 | nA
g lnput-bias current Tamb = Max 7.6 60 | nA
, Tamb = Min 20 120 | nA
V;r Input valtagé' range 7 % 1 £ 1 Vv
CMR  Common mode rejection | Rg< 10 k€ 70 | 86 70 | 86 dB
SVR Supply voltage rejection | Rg< 10 k2 76 92 76 7 92 dB
Gy Large signal voltage gain | RL= 75k Vo= + 1V 88 dB
RL> 5k Vg=+1V ’ 88 dB |
Vo Output voltage swing RLB 75 k2 £ 2” + 2.4 vV
R > 6ko £1.9]|+21 v
i Suf:ply current 25 180 { uA
Pg Power consumption 150 | 10801 uW




ELECTRICAL CHARACTERISTICS for MC1776C
(V=% 15V, Tamp= 25°C unless otherwise specified)

IseT= 1.5kA

Iset= 15 A
Parameter Tést conditions ’ . Unit
Min. | Typ. | Max.| Min. | Typ. | Max.
Vos  Input offset voltage Rg< 10 k82 2 | 6 2 | 6 | mv
los Input offset current 0.7 6 2 25 | nA
Ip Input bias current 2 10 1-5 50 § nA
Ri Input resistance 50 ' | M
Cy Input capacitance pF
AVgg input offset voltage 18 -mV
adiustment range
Gy Large signal voltage gain | Ry > 75k2 Vo= 10V 94 | 112 dB
RL> 65k Vp=:10vV | 94 | 112 d8
{2 P Qutput resistance - <] | 1 kQ
lse Qutput short-circuit 3 12 mA
current
I Supply current 20 30 160 | 190 | uA
Pg Power consumption 0.9 57 | mW
Transient response Vi=20mV R_>5k$
{unity gain) C < 100pF
Rise time t, ' 1.6 0.35 | s
Overshoot AV, 0 10 %
SR Slew rate - RL>5k0 -} 0.1 0.8 Vius
Vo Output voltage swing Rp> 75 kQ +12 | + 14 v
RL> b5k £ 10 | + 13 v
The following specifications apply for T,,,,= 0 to 70°C
Vos Input offset voltage Rg< 10k 7.5 75 | mV
los Input offset current Tamb= 70°C 6 ' 25 | nA
Tamb= 0°C 10 40 | nA
I Input bias current Tamp= 70°C 10 50 { nA
Tamb= 0°C 20 100 | nA
Vi Input voltage range + 10 10 A
CMR  Common mode rejection | Rg< 10 k2 70 | 90 70 | 90 dB8
SVR Supply voltage rejection | Rg< 10k 74 a2 74 92 dB
Gy Large signal voltage gain | R 275 kQ2 V, =1 10V 94 94 dB
V. Qutput voltage swing 7 R'L2 75 kQ + 10 £ 10 v
- Supply current 35 200 | HA
Pg Power consumption 1.06 6 mW




ELECTRICAL CHARACTERISTICS for MC1776C
(V= £ 3V, Tamp= 25°C unless otherwise specified)

lse7= 1.5 uA lser= 15 pA
Parameter Test conditions Unit
Min. | Typ. [ Max.} Min. | Typ. | Max.
Vos Input offset voltage Rg< 10 kQ 2 6 2 6 mVv
0S8 Input offset current 0.7 6 2 26 | nA
Iy Input bias current 2 10 16 | 60 | nA
R; Input resistance 650 | MQ
C; Input capacitance 2 2 pF
AVgs  [nput offset vol-t-age 9 18 mV
adjustment range _
Gy Large signal voltage gain | Ry > 75k2 Vo= 1V 88 | 106 dB
RL> Bk? Vo=tV 88 | 106 dB
Ro Output resistance ' 1 k2
lsc Output short-circuit 5 mA
current
Is Supply current 13 | 20 130 | 170 | pA
Ps  Power consumptian 78 | 120 780 | 1020 | uW
Transient response Vi=20mV R >5kQ
{unity gain) Cp < 100 pF
Rise time t, 3 0.6 us
Overshoot AV, 0 5 %
SR Slewrate R_> 5 kO 0.03 0.35 Vius
The following specifications apply for T;,p= 0 to 70°C _
Vos  Inputoffset voltage Rq < 10 k2 76 75 | mv
'l-os Input offset current Tamb= 70°C 6 25 | nA
Tamp= 0°C 10 40 | nA
Iy Ingut bias current Tamp= 70°C 10 50 | nA
Tamb=0°C 20 100 | nA
Vi Input voltage range - +1 - £1 Vv
CMR  Common mode rejection | Rg< 10 k2 70 | 86 70 | 86 dB
SVR  Supply voltage rejection | Rg< 10 kS 74 | 92 74 | 92 dB
Gy Large signal voltage gain | R > 75 kQ Vo%i 1V g8 dB
RL> 65k V=1V 88 dB
Vo Output voltage swing | RL> 75 k0 +2 |:24 v
RL> 5kQ s2 (21 |V
ks Supply current - 25 - 180 | uA
Pg Power consurﬁption 150 1080 1 uW




Fig. 1 - [Input bias current
vs. set current
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Fig. 4 - Change in input off-
set voltage vs. set

current
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Fig. 7 - Input noise voitage
and current vs. fre-

quency
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Fig. 2 - Input bias current
vs. ambient tem-

perature
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Fig. 6 - Change in input off-
set voltage vs. am-
bient temperature
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Fig. 8 ~ Input noise current
vs. set current
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Fig. 3 - Inputoffsetcurrent
vs. ambient tem-

perature
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Fig. 6 - Input noise voltage
vs, set current
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Fig. 9 - Optimum source re-
sistance for mini-
mum noise vs. set

current.
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Fig. 10- Output voltage
swing vs. load re-
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Fig. 13- Open loop voltage
gain vs. ambient
temperature
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Fig. 16 - Common mode re-
jection vs. set
current .
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Fig. 11 - Output voltage
swing vs. supply

voltage
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Fig. 14 - Open loop voltage
gain vs. ambient
temperature
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Fig. 17 - Supply voltage re-
jection vs, set
- current .
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Fig. 12~ Gain bandwidth
product vs. set

current
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Fig. 16 - Open loop volitage
gain vs. set current
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'Fig. 19 - Standby supply Fig. 20- Slew rate vs. set
current vs. set current
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TYPICAL APPLICATIONS

Fig. 22 - High accuracy sahp!e and hold
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Fig. 21 - Voltage follower
transient response
(unity gain)
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Fig. 23 - Nanowatt amplifier
(Vg =1Mi;11.2V)
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Fig. 26 - Multiple feedback bandpass filter

TYPICAL APPLICATIONS (continued)
Fig. 25 - Multiplexing and signal conditioning

I}

LTt *
1M L2V

L}
+12v MO

‘1114 HBC '
4066A [ ©

ol 1/4 HBC
4066A

A

5-3936

114 HBC s O
4066A

&-258812 i

Fig. 27 - Gated amplifier
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MECHANICAL DATA (Dimensions in mm)

Minidip (Ceramic)
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