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Ordering Information
Ordering NSC Drawing Package
Package Infor N N Marking Supplied as
8-pin Molded DIP LMC272CN NOBE LMC272CN Rails
8-pin SO-8 LMC272CM MOBA LMC272CM Rails
LMC272CMX MO8SA LMC272CM 2.5k Tape and Reel
MSOP LMC272CMM MUAOBA A07 Rails
LMC272CMMX MUAOBA A07 3k Tape and Reel
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T LMC272C
Symbol P Conditions (uo‘:': 5 Limit Units
(Note 6)
Vos Input Offset Voltage Vo = 1.4V, Rg = 50, Vg = OV, R = 10k 1.40 7 mV
) 9 max
TCVos Temp. Coefficient of Ta = 0°Cto 70°C N
Input Offset Voltage 3.9 wV/°C
Ig Input Bias Current 1 P PA
max
los Input Offset Current 05 32 pA
max
CMRR Common Mode Vem = —0.2Vio1.2v 77 65 dB
Rejection Ratio 60 min
PSRR Power Supply V+ = 27Vio5V,Vp = 1.4V 75 65 dB
Rejection Ratio 60 min
Vem Input Common-Mode CMRR > 50 dB 17 1.5 \"
Voltage Range ’ 1.2 min
-0.2 \
08 -0.2 max
Ay Large Signal Voltage Vo = 0.25Vt0 2.45V, R = 10k
A 88 dB
Gain
Vo Output Swing R = 10kQ, Vip = 100 mV 264 255 v
(Note 11) min
Vip = —100mV o 20 mVv
(Note 11) 235 max
Isc Output Short Circuit Sourcing, Vip = 100 mV 37 mA
Current (Note 11) :
Sinking, Vip = —100 mV 25 mA
(Note 11) i
Is Total Supply Current 25 mA
1.60
3.0 max

http://www.national.com

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/6250896/LMC272CM.html

27VACOOO0O0O
000000000000000000 T,0 2500VE0 27vOVE0 0VOVe, O Vo0 VZ/20R 0 GNDOR, 0 IMQO 00000000
000000000000000000000

Distortion

f=1kHz

T LMC272C
Symbol Parameter Conditions (No!: 5) Limit Units
(Note 6)
SR Slew Rate (Note 8) Ay = +1,R_ = 10kQ,
VI = 1 Vpp, C_ = 20 pF 17 V/us
(Note 12)
GBW Unity Gain Frequency VI = 10 mVpp, C = 20 pF 19 MHz
(Note 12)
ém Phase Margin VI = 10 mVpp, CL = 20 pF
(Note 12) % Deg
en Input-Referred f = 1kHz, Rg = 2002 27 nv
Voltage Noise JAz
in Input—Refel:red f=1kHz 0.0015 PA
Current Noise Hz
frmax Full Power Bandwidth Vg = 10V, C_ = 20 pF, R_ = 20 kQ2 120 kHz
Amp-to-Amp Isolation (Note 9) 150 dB
THD Total Harmonic Ay = +1,Vy = 0.7Vpp 0.035 %
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T LMC272C
Symbol Parameter Conditions (N°¥: 5 Limit Units
(Note 6)
Vos Input Offset Voltage Vo = 1.4V, Rg = 50, 1.75 7 mv
R = 10k, Vgm = OV ’ ] max
TCVos Temp. Coefficient of Ta =0Cto70°C
3.3 °
Input Offset Voltage wrec
Ig Input Bias Current 4 64 pA
max
los Input Offset Current 05 32 pA
max
CMRR Common Mode Vem = —0.2Vto 3.5V 77 65 dB
Rejection Ratio 60 min
PSRR Power Supply V+ = 5Vio 10V, Vg = 1.4V 88 65 dB8
Rejection Ratio 60 min
Vem Input Common-Mode CMRR > 50 dB 42 4 \
Voltage Range ’ 3.5 min
-0.2 \'
—03 -0.2 max
Ay Large Signal Voltage Vo = 0.25Vto 2V, R = 10k % 80 dB
Gain 72 min
Vo Output Swing RL = 10k, Vip = 100 mV 494 485 %
(Note 11) i 4.75 min
Vip = —100 mV 0 20 mv
(Note 11) 25 max
Isc Output Short Circuit Sourcing, Vip = 100 mV 16 mA
Current (Note 11)
Sinking, Vip = —100 mV 16 mA
(Note 11)
Is 3.2 mA
1.95 3.6 max
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T LMC272C
Symbol Parameter Conditions yP Limit Unlts
(Note 5)
(Note 6)
SR Slew Rate (Note 8) Ay = +1,R. = 10k,
VI = 1Vpp, C = 20 pF 25
(Note 12)
V/us
Ay = +1,R_ = 10kQ,
VI = 2.5 Vpp, C = 20 pF 25
(Note 12)
GBW Unity Gain Frequency VI =10mV,C = 20 pF
(Note 12) 20 MHz
bm Phase Margin VI =10mV, C_= 20 pF
(Note 12) 3 Deg
en Input-Referred f = 1 kHz, Rg = 20Q2 2 nv
Voltage Noise JHz
in Input-Referred f=1kHz PA
Current Noise 0.0015 JAz
fmax Full Power Bandwidth Vg = 10V, C_ = 20 pF, R = 20 kQ2 120 kHz
Amp-to-Amp Isolation {Note 9) 150 dB
THD Total Harmonic Ay = +1,V|y = 25 Vpp
Distortion = tkHz 0.015 %
5 http:/www.national.com
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T LMC272C
Symbol Parameter Conditions (No{f 5 Limit Units
(Note 6)
Vos input Offset Voltage Vo = 1.4V, Rg = 50, 21 7 mV
RL = 10k, Vgm = OV ) 9® max
TCVos Temp. Coefficient of Ta = 0°Cto 70°C .
Input Offset Voltage 3.6 pvree
Ig Input Bias Current 1 64 pA
max
los Input Offset Current 05 32 pA
max
CMRR Common Mode Vom = —0.2Vto 8.5V 77 65 dB
Rejection Ratio 60 min
PSRR Power Supply V+ =5Vto 10V, Vg = 1.4V a8 65 dB
Rejection Ratio 60 min
Vem Input Common-Mode CMRR > 50dB 9.2 9 v
Voltage Range ) 8.5 min
—-0.2 \'
03 -0.2 max
Ay Large Signal Voltage Vo = 1Vto 6V, R = 10k 05 85 dB
Gain 78 min
Vo Output Swing R = 10 k{2, Vip = 100 mV 9.93 9.85 v
(Note 11) ) 9.75 min
Vip = —100mV - 45 mv
(Note 11) 50 max
Isc Output Short Circuit Sourcing, V|p = 100 mV 55 mA
Current (Note 11)
Sinking, Vip = —100 mV 25 mA
(Note 11)
Ig Total Supply Current 3.6 mA
2.25
4.0 max
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T LMC272C
Symbol Parameter Conditions (No‘t': 5 Limit Units
{Note 6)
SR Slew Rate (Note 8) Ay = +1,R_ = 10k,
VI = 1Vpp, C| = 20 pF 2.65
(Note 12)
V/us
Ay = +1,RL = 10k
VI = 5.5 Vpp, C| = 20 pF 2.65
(Note 12)
GBW Unity Gain Frequency VI = 10mV, C_ = 20 pF 24 MHz
(Note 12)
bm Phase Margin VI =10mV,C_ = 20 pF 44
(Note 12) Deg
en Input-Referred f = 1 kHz, Rg = 202 25 ﬂ
Voltage Noise JHz
in Input-Referred f=1kHz 1 PA
Current Noise 0.0015 JAz
fmax Full Power Bandwidth CL = 20 pF, R = 20 k() 120 kHz
Amp-to-Amp Isolation (Note 9) 150 dB
THD Total Harmonic Ay = +1,ViN = 5Vpp
0.005 %
Distortion f= 1kHz %

Note 10

Note 21
Note 3]

Note 4]

Note 51
Note 6]
Note 70
Note 8]
Note 9]

Note 100
Note 110
Note 12
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Typical Performance Characteristics
0 (VsO O 5V, single supply, T, O 250, and R, to ground unless otherwise specified)

Supply Current vs
Supply Voltage
2
E
. 7
8 -
5 15
3 F 25°¢C
£ 70°¢
g
a
0.5
Q0
0 2 4 6 8 10 12
Supply Voltage (V)
TL/H/12867-5
Positive Output Voltage
Swing vs Supply Voltage
80 "',-»c
s P 70°C | ueer"l” 5
0 25°C -1
o~ 65
S 1
=g 80 0°C
25 55
3 =
Vg 50
EX D
3 4o [R710K
Vip = 100mV
35 L L
0 2 4 8 8 10 12
Supply Voltage (V)
TL/H/12867-8
Input Offset Voltage vs
Temperature
0
= 05
£
o
g
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3
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3
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Temperature (°C)

TL/H/12867-11
CMRR vs Input
Common Mode Voltage
(Vs = 5V)

S~

m
3
A7

0
0051 152253354455
Input Common Mode Vollage (V)
TL/H/12867-14

Output Swing from Supply Voltage (mV) INPUT CURRENT (pA)

Slew Rete (V/us)

CMRR (B}

Input Current vs
Temperature

10000 Vg =+15V
:

25 50 75 100 1
Temperature (°C)

TL/H/12867-6

Output Voltage Swing vs
Supply Voltage
300 - T
R =2k to Vg/2 ‘
250 |-Vip = 100 mV. 1
Neg Swing
200 | //
Pos Swing —
150
N/
100
50
0

0 2 4 € 8 10 12
Supply Voltage (V)
TL/H/12867-9

Slew Rate vs
Supply Voltage

0 2 4 6 8 10 12
Supply Voltage (V)
TL/H/12867-12
CMRR vs Input
Common Mode Voltage
(Vs = 10V)
100
90 [p—
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70
80
50
40
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20
10
0

01 23 456 78 910
Input Common Mode Vollage (V)
TL/H/12867-15

Output Swing from Negative Supply Voltage (mV)

Negative Output Voltage
Swing vs Supply Voltage

1% Vip = -100mv] 700¢

SO IR =10k to Vg

w e

70 i
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20 =
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0 123456789101112
Supply Voltage (V)
TL/H/12867-7

Output Voltage Swing vs
Supply Voltage

= 800

E R =6000 to Vg/2 ‘

® 700 by =
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S 600 /
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2 500 Pos Swi

g L1

& 400 At L/
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&

+ 100
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TL/H/12867-10
CMRR vs Input
Common Mode Voltage
(Vg = 2.7V)
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0 05 1 15 2 25 3
Input Common Made Voltage (V)
TL/H/12867-13

Input Voltage vs
Output Voltage
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-500
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-1500 R = 60004

-2000

05 1 15 2
Output Voltage (V)
TL/H/12867-16
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Typical Performance Characteristicsooooo
0 (VsO O 5V, single supply,T, 0 250, and R, to ground unless otherwise specified)
Input Voltage vs Input Voltage vs Sourcing Current vs
Output Voltage Output Voltage Output Voltage
0 T - 2000 3—— T 1
L —~R =6000 Ve =5V f —R =6000 Vg =10V
L S i L
1s00 [ 1500 E - ok ‘ _
L R ‘ B
= 1000 |3 ~ 1000
3 W 3 ¥ R = 10k ps
~ 500 | R =10k =~ 500 ff =
> B L ] o ) J 3
ol — g ol g
3 , k] 5
Z 500 i—RL:WOk ) Z Zs00 l—ﬁ,_:mk y 5
H Ro=2k7 &) 4 b &
£ -1000 - = -1000 =
f - 5
R, = 60001 ! R =600 1 2
-1500 ‘ -1500 1
[
-2000 -2000 L
1 2 3 4 5 0 2 4 6 8 10
Output Voltage (V) Output Voltage (V) Isounce. (MA)
TL/H/12867-17 TL/H/12867-18 TL/H/12867-19
Sinking Current vs
Output Voltage CMRR vs Frequency PSRR vs Frequency
10 80 90
s . R = 10kQ
Sy 80
z 70 \,) A" o Lvg =10V, Pos ”
) 1 N -
65 Vs = 10V, Neg
> . Vs =27V { 60 N
; E) 60 S =
2 1o0m > s Yoz 3V N = %0
] & g 40
5 Z 50 o
ko N\ &
o 45 30
5 10m
2 40 20
35 10
m 30 0
0.001 100
- : T 10k 100k 100 1k 10k 100k 1M
Ising (mA) Frequency (Hz) Frequency (Hz)
TL/H/12867-20 TL/H/12867-21 TL/H/12867-22
Gain/Phase Response vs Unity Gain Crosstalk Rejection
Temperature Frequency vs Temperature
120 3.0 160
Vg=27V.R = 10k{l [
100 LU 2.8 l 140
— 2.6 @
- 259{?0 24 09C | et A 120
S 2500 .
s 60 = a2 750 e £ 100
A 2 % e k
g 40 Z 20 /, S T g 80
s s 70°C|__ b
& 2 g 18 k= 3 60
I 16 S 2 1
P g
© 1.4 S
-20 - 20
-40 1.0 0
1« 10k 100k M 10M 0 2z 4 6 8 10 12 14 16 10k 100k 1M
Frequency (Hz) Vs (V) Frequency (Hz)
TL/H/12867-23 TL/H/12867-24 TL/H/12867-25
Input Voltage Noise Gain/Phase vs
vs Frequency Capacitive Load THD vs Frequency
140 180 1 VCES
h Vey = Vs/2
120 160
o \ 140
100 | g 120
;E g 100 /Phalse 20 pF . 0.1
- & = 100 pl ®
3 2 80 ; a
S 60 2 w0 200 pF B
S T
) 0 S Gain :)\ 100 pf] 0.01
ki R, 30050 N\ N FF
20
Vg= 10V 0 300 rk
0 - -20 e o0 oo 1k 10k 100k 150k
10 50 100 500 1k 5k 10k 50k 100k 100k 300k 600k 1M 3M,SM
2005F Frequency (Hz)
Frequency (Kz) Frequency (Hz) TL/H/12867-28
TL/H/12867-26 TL/H/12867-27
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Typical Performance Characteristicso oo
0 (VsO O 5V, single supply, T, O 250, and R, to ground unless otherwise specified)
Small Signal Step Response
Vg = +1.35V,Ay = +1,
Output Swing vs Frequency 2, = 10k || 20 pF, Vjy = 0.1 Vpp
10
9
o LN
, 11 THD < 1% |||
< o A~
= 5 I 50 mV/div ’ \
s LR T 500 ns/div \ ov
> s C l\‘
= v
H
0
100 100k 150k
TL/H/12867-30
Frequency (Hz)
TL/H/12867-29
Small Signal Step Response Small Signal Step Response
Vg = +25V,Ay = +1, Vg = +5V,Ay = +1,
Z, = 10k || 20 pF, V|y = 0.1 Vpp Z, = 10k || 20 pF, Vjy = 0.1 Vpp
A Y
\'4 v
50 mV/div ’ 50 mV/div l \
500 ns/div \ oV 500 ns/div \ ov
A\ A\
! v
TL/H/12867-31 TL/H/12867-32
Large Signal Step Response
Vg = +1.35V,Ay = +1,
Z, = 10kQ || 20 pF, Viy = 1 Vpp
7&—:17*1}:3_f
0.2V/div ’ ov
1 ps/div ’
T T TL/H/12867-33
http://www.national.com 10
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Typical Performance Characteristicso oo
0 (VsO O 5V, single supply, T, O 250, and R, to ground unless otherwise specified)

Large Signal Step Response Large Signal Step Response
Vg = +25V,Ay = +1, Vg = +5V,Ay = +1,
Z, = 10k || 20 pF, Vjy = 2.4 Vpp Z, = 10k || 20 pF, V|y = 5.5 Vpp
™
'l“'\\ r—-\\ l_
0.5V/div \ 1V/div /
1 us/div l / ov 2 ps/div I I ov
']
TL/H/12867-34 TL/H/12867-35
Stability vs Capacitive Load Stability vs Capacitive Load
10,000 100,000 —_—
e Vg = £5Y
- -
- Ay = +1 £
(il UNSTABLE -1 R_ = 10k& 10,000 XA
2 1.000 [LLLuabilyl, 2
g i o {451/ i e A E B 3
< NN ANIN 5 1,000
£ %
§ 100 3
o o
E= 25% OVERSHOOT 100
\Z] t f
10 10
245 -35-25-15-05 05 1.5 2.5 35 -4.5-35-25-15-05 05 1.5 2.5 35
-4 -3 -2 -1 0 1 2 3 4 -4 -3 -2 -1 0 1 2 3 4
Vour (V) Vour (V)
TL/H/12867-36 TL/H/12867-37
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Low Noise Single Supply Preamp

LED @D o l m
\l\ 270 3.7mA

:: R3
$ 200
100

AAA,
V

——» OUTPUT

QFFSET ADJUST

0000000000000000000000000000000
oooooooooooooOoowMeZz000000000000
goooooooooooOoOoovOoOOO0O0O0O0OO0O0O0OOGNDO
0000000000000000000000000000000
000o0o000000000000000000000000000
Ooboboooo0000000000000000000Dd 6000
00o0o0ooooooo0O000010RYREO OO DO 1000000000

TL/H/12867-2

0000000000 000000000000000000000
0000000000000 0O00000000OO000000000
go0oo0o0000000O00000000ROO0O0O0O0O00D
0000000000000000R3OR40 QIOQO0OO0O0DOO
0Dos5v0ODD0DD0ODODDDODDDODDODD0OD000OTaledd 20
0000ORIOOOOOOOOOOODOOODODODODO0O0OO

TABLE |. Equivalent Input Noise Voltage, e, for Two Different Values of R1

I mA nv/JHz
R1 Ic(Q1, 3) e, (100 Hz) en (1kHz) en (10 kHz)
270 1.85 3.2 20 1.7
1000 0.50 5.3 24 1.9
http:/www.national.com 12
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Single Supply Twin-T Notch Filter with “Q” Adjustment

R1

51k

AAA
VVv

RS

AAA
VVv

INPUT
2.4M

oL

2200pF T

1100 pF 1100 pF

_|

c1 c3

R3
1.2M

p— OUTPUT

1/2 LMC272

00010 wlMC2R00000000DODOOOOOO0O0O0O00O00O0
00000000000000000 60HzOODOOOOOOOOO
00000000 @mo00o0oo000000o0oo00oooooooo
0O0000O000O00o0O00Oo0ORPOTOOOOOOOOOOODO
o@oOoOO000000o0oQuUiNONOoOoODObbDOO0o0OOOo
O0Teble0000020000000000000000O0000OO
0OLwMC2200000000000000000O0O00000O0000
ooooobpoooooo2vOO0BvOOO0OO0OO0OO0O0O000DOO0O
0000000000000 000000O000O0O00000000
0000 ROOO00000000O0O000O0O00O0OO00000
00000000000 00000O0030000000000000
O0D00ORIDRRZORADOOOO0OO0OOOOOODODODOODOODOOCA
0cliociio0o0oi0fd00fd00o0o0ooooooooooon
000 o0dBOOOO0OO0O0ORSOREOOOOOOOO

L Q ADJUSTMENT
< 50k

’LRPOT

1/2 LMC272

TL/H/12867-3

RO R10 R20 2R3
coc10C30 C2/2

1 _R-C _ f(notch)
2=RC 4~ A1 BW

TABLE Il. Filter Selectivity (Q) vs Notch Depth

f(notch) =

(dB)

Notch Depth

40

17
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Single Supply Wein_Bridge Oscillator with Amplitude and Frequency Adjustment

» OUTPUT

R2
1.8k
c2 1ov
T 470 pF
3
. 8
| U1 1
e F 1/2 LMC272
470 pF L R
<
3 E
= 1 1Mo Q 2.2k
u AAA
R1 £ VVv¥
R3 D1
< N
S 47k ¢ Amplitude
3 Y Adj.
N 1k | | R8 3.3k
AAA AAA AA
D VVv VVv VVv
J R9
D2
Vee
R10
Twm—s
™ 2
j>
fosc =

1

2m/C1 C2R1 R2

f(range) = 6.4 kHz to 30 kHz
Amplitude Adjustment (range) = 2.8 Vpp to 8.6 Vpp

TL/H/12867-4
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Physical Dimensions inches (millimeters) unless otherwise noted

0.189-0.197
(4.800—5.004)

T—’”é%%

0.228—0.244
(5.791-6.198)

/ORI [
>

AN

o w! ¥

e
0.150-0.157
{3.810—3.388)
0.010-0.020 , g5c | 0.0530.069.
{0.254—0.508) (13‘5 1.753)
: 8° MAX TYP 0.004-0.010
— ALL LEADS {0.102— u 254)
- P &ﬁa
'F oo f 1 ? ) PLANE
(0.102) u.uu
ooos-0010 (P e 0.016-0.050 035 o uu | < 0014-0.020 ryp
{0.203—0.254) —| gt u m) n m (n 356 0.508)
TYPALL LEADS TYP ALL LEADS e "P

sh e
8-Lead (0.150” Wide) Molded Small Outline Package, JEDEC
Order Number LMC272CM or LMC272CMX
NS Package Number MOSA

0.118£0.004
|:4<— [3£0.1] ——]
0.193£0.004 0.11840.004
[4.940.1] [3£0.1]
\ (0.040)
i [1oz] " Lo
PIN 1 [ M
IDENT H N
(0.015) ‘ ‘
= [0.41] TYP—{ == (0[0023]6) v
LAND PATTERN RECOMMENDATION
Y
! [D ”] " GAGE
0.037-0.043_
[0.94-1.09]

PLANE
[0 ‘3 j TP
l \ (0.010)
[0.25]
sty
[©]0.002[0.05] [4] 0.012 ooozwp_.| I [ 002120005 N
0.002-0.006 [0.3*3:32] ) [0.5320.12] 00 -0 TYP
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