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LMC7111 Tiny CMOS Operational Amplifier with Rail-to-Rail Input and Output
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Typ LMC7111Al LMC71118BI
Symbol Parameter Conditions (Note 5) Limit Limit Units
(Note 6) (Note 6)
Vos Input Offset Voltage V=27V 0.9 3 7 mV
5 9 max
TCVos Input Offset Voltage 2.0 uvrrc
Average Drift
Ia Input Bias Current (Note 9) 0.1 1 1 pA
20 20 max
los Input Offset Current (Note 9) 0.01 0.5 0.5 pA
- 10 10 max
Rin Input Resistance >10 Tera Q
+PSRR Positive Power Supply 2.7V < V* <50V, 60 55 55 dB
Rejection Ratio V- =0V, Vg =25V 50 50 min
-PSRR Negative Power Supply -2.7V £V~ <-5.0V, 60 55 55 dB
Rejection Ratio V- =0V, Vg = 2.5V 50 50 min
Vem Input Common-Mode V=27V -0.10 0.0 0.0 \
Voltage Range For CMRR > 50 dB 0.40 0.40 min
2.8 2.7 2.7 \"
2.25 2.25 max
Cin Common-Mode Input 3 pF
Capacitance
Vo Output Swing V=27V 2.69 2.68 2.68 Vv
R, = 100 kQ 24 24 min
0.01 0.02 0.02 \"
0.08 0.08 max
V* =27V 2.65 26 26 Vv
R, = 10 kQ 24 24 min
0.03 0.1 0.1 \
0.3 0.3 max
Isc Output Short Circuit Sourcing, Vg = 0V 7 1 1 mA
Current 0.7 0.7 min
Sinking, Vo = 2.7V 7 1 1 mA
0.7 0.7 min
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Typ LMC7111Al LMC7111BI
Symbol Parameter Conditions (Note 5) Limit Limit Units
(Note 6) (Note 6)
AvoL Voitage Gain Sourcing 400 V/mv
min
Sinking 150 Vimv
min
Is Supply Current V*t =427V, 20 45 50 pA
Vo = V*/2 60 65 max
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Typ LMC7111Al LMC7111BI
Symbol Parameter Conditions (Note 5) Limit Limit Units
(Note 6) (Note 6)
SR Slew Rate (Note 8) 0.015 V/us
GBW Gain-Bandwidth Product 40 kHz
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Typ LMC7111Al LMC7111BI
Symbol Parameter Conditions (Note 5) Limit Limit Units
(Note 6) (Note 6)
Vem Input Common-Mode V*+ =3V -0.25 0.0 0.0 Vv
Voltage Range For CMRR = 50 dB min
3.2 3.0 3.0 \
2.8 2.8 max
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Typ LMC7111Al LMC7111BI
Symbol Parameter Conditions (Note 5) Limit Limit Units
(Note 6) (Note 6)
Vem Input Common-Mode V+=3.3V -0.25 -0.1 -0.1 v
Voltage Range For CMRR 2 50 dB 0.00 0.00 min
35 34 34 \"
3.2 3.2 max
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Typ LMC7111Al LMC7111BI
Symbol Parameter Conditions (Note 5) Limit Limit Units
(Note 6) (Note 6)
Vos Input Offset Voltage V+ =5V 0.9 mV
max
TCVos Input Offset Voltage 2.0 uvrc
Average Drift
Is Input Bias Current (Note 9) 0.1 1 1 pA
20 20 max
los Input Offset Current (Note 9) 0.01 0.5 0.5 pA
10 10 max
Rin input Resistance >10 Tera Q
CMRR Common Mode 0V £ Vepy £5V 85 70 60 dB
Rejection Ratio min
+PSRR Positive Power Supply 5V < V* <10V, 85 70 60 dB
Rejection Ratio V™ =0V, Vg =25V min
-PSRR Negative Power Supply -5V <V~ <10V, 85 70 60 dB
Rejection Ratio V- =0V, Vo = -2.5V min
Vem Input Common-Mode v+ =5V -0.3 -0.20 -0.20 \
Voltage Range For CMRR 2 50 dB 0.00 0.00 min
5.25 5.20 5.20 \
5.00 5.00 max
Cin Common-Mode Input 3 - pF
Capacitance
Vo Output Swing V* =5V 4.99 4.98 4.98 Vmin
R, = 100 kQ 0.01 0.02 0.02 Vmax
V* =5V 4.98 49 49 Vmin
R, =10 kQ 0.02 0.1 0.1 Vmin
lsc Output Short Circuit Sourcing, Vo = 0V 7 5 5 mA
Current 3.5 3.5 min
Sinking, Vo = 3V 7 5 5 mA
3.5 3.5 min
AvoL Voltage Gain Sourcing 500 Vimv
min
Sinking 200 V/imv
min
Is Supply Current V*+ = 45V, 25 pA
Vo =V*2 max
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Typ LMC7111Al | LMC7111BI
Symbol Parameter Conditions (Note 5) Limit Limit Units
(Note 6) (Note 6)
SR Slew Rate Positive Going Slew Rate 0.027 0.015 0.010 Vius
(Note 8)
GBW Gain-Bandwidth Product 50 kHz
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Typ LMC7111Al LMC7111BI
Symbol Parameter Conditions (Note 5) Limit Limit Units
(Note 6) (Note 6)
Vos Input Offset Voltage _Vr =10V 0.9 3 7 mV
5 9 max
TCVos Input Offset Voltage 2.0 pv/ec
Average Drrift
Is Input Bias Current 0.1 1 1 pA
20 20 max
los Input Offset Current 0.01 0.5 0.5 pA
10 10 max
Rin Input Resistance >10 Tera Q
+PSRR Positive Power Supply 5V < V* <10V, 80 dB
Rejection Ratio V- =0V, Vo =25V min
-PSRR Negative Power Supply -5V <V~ <-10V, 80 dB
Rejection Ratio V- =0V, Vo =25V min
Vem Input Common-Mode V* =10V -0.2 -0.15 -0.15 Vv
Voltage Range For CMRR 2= 50 dB 0.00 0.00 min
10.2 10.15 10.15 \%
10.00 10.00 max
Cin Common-Mode Input 3 pF
Capacitance
Isc Output Short Circuit Sourcing, Vg = 0V 30 20 20 mA
Current (Note 9) 7 7 min
Sinking, Vo = 10V 30 20 20 mA
7 7 min
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Typ LMC7111Al LMC7111BI
Symbol Parameter Conditions (Note 5) Limit Limit Units
(Note 6) (Note 6)
AvoL Voltage Gain Sourcing 500 V/mv
100 kQ Load min
Sinking 200 Vimv
min
lg Supply Current V* = +10V, 25 50 60 pA
Vo =V*/2 65 75 max
Vo Output Swing V* =10V 9.99 9.98 9.98 Vmin
R_ = 100 kQ 0.01 0.02 0.02 Vmax
V* =10V 9.98 9.9 9.9 Vmin
R, =10 kQ 0.02 0.1 0.1 Vmin
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Typ LMC7111Al LMC7111BI
Symbol Parameter Conditions (Note 5) Limit Limit Units
(Note 6) (Note 6)

SR Slew Rate (Note 8) 0.03 Vius
GBW Gain-Bandwidth Product 50 kHz
Om Phase Margin 50 deg
G Gain Margin 15 dB
Input-Referred f=1kHz 110 nv

Voltage Noise Vem = 1V 2
Input-Referred f=1kHz 0.03 pA

Current Noise Fz
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2.7V Performance (0 00)

Gain and Phase vs. Capacitive Load @ 2.7V
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3V Performance

Voltage Noise vs. Common Mode Voltage @ 3V
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Sinking Output vs. Output Voltage Gain and Phase vs. Capacitive Load @ 3V
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5V Performance (0 0OD)

Offset Voltage vs. Common Mode Voltage @ 5V
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5V Performance (0 0OD)

Non-Inverting Small Signal Pulse Response at 5V Non-Inverting Small Signal Pulse Response at 5V
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Non-Inverting Small Signal Pulse Response at 5V Non-Inverting Large Signal Pulse Response at 5V
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Non-Inverting Large Signal Pulse Response at 5V
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Non-Inverting Large Signal Pulse Response at 5V
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5V Performance (0 0OD)

Inverting Small Signal Pulse Response at 5V

LMC7111
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Inverting Large Signal Pulse Response at 5V
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10V Performance

Voltage Noise vs. Common Mode Voltage @ 10V Output Voltage vs. Input Voltage @ 10V
275 [T ) T ]
Vg =15V 3 Vg =15V
N F= 100 Hz NG RI'= 100k
N 225 ~ 2 N
< Z N
= 200 3 N
[ ~ 1 N
~ 175 o
) \ j=id
2150 = 0
1) )
= 125 >
2 100 ~ E
s 75 = -2
>
50 5
25
0 -4
-5-4-3-2-10 1 2 3 4 5 -5 -4-3-2-10 1 2 3 4 5
Common Mode Voltage (V) Output Voltage (V)
Offset Voltage vs. Common Mode Voltage @ 10V Sourcing Output vs. Output Voltage
400 100
300
10
< 200
3 —~
5 100 B ’
[o]
= 0 S i
> B
5 —100 g O
Rz
S -200
0.01
=300
-400 0.001
- 0.001 0.01 0.1 1 10
Common Mode Voltage (V) Output Voltage (V)
Sinking Output vs. Output Voltage Gain and Phase vs. Capacitive Load @ 10V
100 100 T o 150
90 N\ ST 135
o LW PHASE RI= 100k
10 2 1, =-550°c]| 20
= 705N SRS
» ~ 60 - -CL|= ?oo prleo
= ! < N >
E 1 8 2 ea N A
N o a 40 60 o
S ot d 3 30 45 g
B s 20 30 *
& 10 N 15
0 0
-10 i — 15
0.001 -20 I -30
0.001 0.01 0.1 1 10 10 100 1000 10k 100k 1M
Output Voltage (V) Frequency (Hz)
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LMC7111
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80
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50
40
30

Open Loop Gain (dB)

1

10V Performance (0 00)

Gain and Phase vs. Capacitive Load @ 10V

I
PHASE Ri= 100k fI.00
_ T, = 25°C
N T 09
Qi 1c =500pF|90
LN / 75 €
GAIN N =
60
o | 45 2
H N 20
N\ i 15
~ Yot 0
| -15
LI - 30
0 100 1000 10k 100k 1M

Frequency (Hz)

Non-Inverting Small Signal Pulse Response at 10V

Vg = %5V
RI'= 100k |

20I ;‘{slec/lljiv

Inverting Small Signal Pulse Response at 10V

Ve =15V
RI'= 100k

el

N

5C|) m\{/Dilv

1OI,LLseic/[|Jiv

Gain and Phase vs. Capacitive Load @ 10V

100 - 150
g0 ||||]] | | VS =15V 135
PHASE RI= 100k
AN
- BOIN T, = 1250|120
= 7O QW T 109
~ 60 ey _CL:SOO pFl90
k= A / >
8 0o N 53
o ~—
o 40 h 60
3 30 i 45 3
= 20 H 30 %
o
S 10 st 15
0 0
-10 -15
-20 -30
10 100 1000 1E4 1E5  1E6

Frequency (Hz)

Non-Inverting Large Signal Pulse Response at 10V

Vo= 5V
RI =100k
T, =25°C
AV =+ 1
500 mV/Div
N
5(|)0 rr|1V/I|3iv ZOI,u,sIec/IIJiv

Inverting Large Signal Pulse Response at 10V

Vo= 25V
Rl =100k
T, = 25°C
AV = -1
500 mV/Div
5(|)0 n"IIV/IIJiv 20I/.Ls|ec/ll31v
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FIGURE 3. Cancelling the Effect of Input Capacitance
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LMC7111

TAPE FORMAT

SOT-23-5 Tape and Reel Specification

Tape Section # Cavities Cavity Status Cover Tape Status
Leader 0 (min) Empty Sealed
(Start End) 75 (min) Empty Sealed
Carrier 3000 Filled Sealed
1000 Filled Sealed
Trailer 125 (min) Empty Sealed
(Hub End) 0 (min) Empty Sealed
TAPE DIMENSIONS
#0.061£0.002 TYP.
[1.5540.05]
0.157 TYP. Ko —»]
0.079£0.002 TYP.—'—-—»«—»
B [2£0.05] | ! ! %092?—»
' CAVITY
- | A\ 30 MAX. —] SYMM
\I/ B AT TYP. Bo
] TANGENT—, ¥ @ GAGE LINE
W POINTS
E3[E3)
}
| R0.012 TYP
[0.3]
40.04140.002 TYP. B ~—] |<—P1 TYP->| ALL INSIDE RADII
[1.040.05] DIRECTION OF FEED ————
GAGE LINE
A TYP
@ TANGENT POINTS CAVITY R0.012 TYP GAGE LINE
. 7\ SYMM [0.3]
3° MAX TYP q / ALL INSIDE RADII
1
o B o (. ' |
0.012 4 ’
-\ Ao TYP [0.3] !
AT GAGE LINE R 1.181 MIN.
SECTION A-A [30]
BEND RADIUS
NOT TO SCALE
8 mm 0.130 0.124 0.130 0.126 0.138 +0.002 0.055 £0.004 0.157 0.315 £0.012
(3.3) (3.15) (3.3) (3.2) (3.5 £0.05) (1.4 £0.11) (4) (8 £0.3)
Tape Size | DIMA | DIMAo | DIMB | DIM Bo DIMF DIM Ko DIM P1 DIMW
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SOT-23-5 Tape and Reel Specification (o 00)

REEL DIMENSIONS

TAPE SLOT

DETAIL X

SCALE: 3X

8 mm 7.00 |[0.0590.512]0.795| 2.165 | 0.331 + 0.059/-0.000 | 0.567 | W1+ 0.078/-0.039
330.00 | 1.50 | 13.00| 20.20 | 55.00 ( 8.40 + 1.50/-0.00 | 14.40( W1 + 2.00/-1.00
Tape Size A B C D N wWi1 w2 w3

19
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LMC7111

00000 0000000 inches (millimeters)

£2].004 [0.11[C

5X 0158‘:.0038‘1‘—’1

\—SEAT\NG

—| (.075 ) b=
(A} 4¢~—— . 115:.003 —— Loty
[2.92+0.07) | I
| PKG SYMM |
075 ‘ ¢ H
[1.911 i H |
51 4 \
I | t o
i ‘ ' (8] : ‘ .
. ! J ' | | (.102 )
[ | | | H i [2.591
| : ‘ P
! | | 7 I
112¢.006  A-—d—— 1L .0632.003 (5% 039 )
2.8440.15] | | | [1.6£0.07] 0,991 i -
| I | | I
- - f (5% 021 ) I |
- - } ! i
i | | to.691 e (2x 0375 )
! \ ) £0.9531
! g 3 LAND PATTERN RECOMMENDATION
2X 1.0375 i
[0.9531
R.004 MIN TYP
011
[ VT R 004, MIN TYP [
t
038-.048 (.040 + oots
[0.97-1.221 i1.02] ooeo 9013
| o152 i] L : —

|

8-Lead (0.300"

8-Pin Molded DIP
Wide) Molded Dual-In-Line Package

NS Package Number NOSE

[0.4+0.096]) 002-.006 BLANE
oo [0.635) 014-.022
[0.36-0.55]
CONTROLLING DIMENSION IS INCH "
VALUES IN [ 1 ARE MILLIMETERS
DIMENSIONS IN ( ) FOR REFERENCE ONLY MFO5A(Rev C)
5-Pin SOT Package
NS Package Number MFO5A
0.373—0.400
(9.474-10.16)
0.090
’ (2.286)
0092 g (7] [6] [5 0.0320.005
2.337) A - (0.813+0.127)
TN 0.250+0.005 RAD
PIN NO. 1 IDENT (6.3510.127) PIN NO. 1 IDENTN
OPTIONT |®
0280 O] (2] [3] [4]
— = 0.040
7112 "N 0.030 1 016) TYP—>| - OPTION 2
MAX 0.039 0.145 —0.200
0.300 —0.320 (0.762) 204 i0.997) YT
™ 762=5.128) ¢ (3.683—5.080)
Lo I ¢ - ‘ A 0.430+0.005 1
: i y  (3.30210.127) v
— ST
- 0.065 Y  (3.175-3.556)
0125 === - 0.020
0.009-0.015 - - (3.175) (1.651) 90° t4° ([) 508)
(0.229-0.381) DIA TYP MIN
NOM 0.01810.003
0.325ig:gfg > 0457 20.076)
(s o55 +1.016 ‘ . il 0.100:£0.010
' —0.381) (2.540 £0.254)
?1'014:31;060;:1)
14310 0.060
_H —
0.050 (1.524)
—_ | |-—
(1.270) NOBE (REV F)
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