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PRECI SI ON CMOS QUAD M CROPONER OPERATI ONAL AMPLI FI ER

General Description

The LMC6464 is a quad | ow of fset voltage anplifier, conbining rail-to-rail I|nput and

Qut put Range with very | ow power consunption. Performance characteristics include |ow

i nput bias current, high voltage gain, rail-to-rail output swi ng, and an input conmon node
vol tage range that exceeds both rails, operating at 3V, 5V, and 15V. The rail-to-rail
output swing of the anplifier, for |oads down to 25 KChns, assures naxi mum dynami c signal
range. These features, plus its | ow power consunption, nake the LMX6464 ideally suited for
battery powered applications.

The LMC6464 is an excellent upgrade for circuits using |limted comon-node range
anmplifiers.

For designs that require higher speed, see the LMC6484 quad operational anmplifier.

I ndustry Part Nunber NS Part Nunbers

LMO6464 LMO6464AMI - QUL
LMOB464AMAG- QVL*

Prime Die

LMO6464

Control li ng Docunent
5962- 9560302QCA, QXA*

Processi ng Subgrp Description Temp ( °Q)
M L- STD- 883, Method 5004 1 Static tests at +25
2 Static tests at +125
) ) 3 Static tests at -55
Quality Conformance | nspection 4 Dynam ¢ tests at +25
5 Dynanmic tests at +125
_ 6 Dynanmic tests at -55
ML-STD-883, Method 5005 7 Functional tests at +25
8A Functional tests at +125
8B Functional tests at -55
9 Switching tests at +25
10 Swi tching tests at +125
11 Swi tching tests at -55
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Feat ures

(Typical Unless Ot herw se Noted)

- Low of fset voltage. 500uV
- Utra |l ow supply current. 23uA Ampli fier
- Operates from3V to 15V single supply.

- Low input bias current. 150f A typ.

- Rail-to-Rail Qutput Swing within 10nV of rail, Vs = 5V, 25k Chm | oad.

Appl i cations

- Battery Operated Circuits.

- Transducer Interface Circuits.

- Portabl e Communicati ons Devi ces.
- Medical Application.

- Battery Mnitoring.
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(Absol ute Maxi mum Rati ngs)
(Note 1)

Supply Voltage (V+ - V-)
16V

Differential |nput Voltage
+Supply Vol t age

Vol tage at |nput/Qutput Pin
(Vv+)+0. 3V, (V-)-0. 3V

Current at |nput Pin

(Note 6)

+5mA
Current at Qutput Pin
(Note 3, 5)

+30mA
Current at Power Supply Pin

40mA
Junction Tenperature
(Note 3)

150 C
Power Di ssi pation
(Note 2)

6Mwv

Qperating Tenperature Range
-55 C< TA < +125 C

Thermal Resi st ance

(Note 7)

Thet aJA
14-Pin CERAM C DI P (Still Air) 74 CW
(500LF/ M n Air flow) 37 dw
14-Pin CERAM C SO C (Still Air) 132 O W
(500LF/ M n Air flow) 78 W

Thet aJC
14-Pin CERAM C DI P 8 W
14-Pin CERAM C SO C 8 W

Package Wi ght
(Typi cal) TBD

St orage Tenper at ure Range
-65 Cto +150 C

Lead Tenperature

(Sol dering, 10 seconds) 260 C
ESD Tol er ance
(Note 4)
2kV

Note 1: Absolute Maxi num Ratings indicate limts beyond which damage to the device may occur.
Operating Ratings indicate conditions for which the device is functional, but do not
guar antee specific performance limts. For guaranteed specifications and test
conditions, see the Electrical Characteristics. The guaranteed specifications apply
only for the test conditions listed. Some perfornmance characteristics nmay degrade
when the device is not operated under the listed test conditions.

Note 2: The maxi mum power dissipation nust be derated at el evated tenperatures and is
dictated by Tjmax (maxi mumjunction tenperature), ThetalJA (package junction to
anbi ent thermal resistance), and TA (anbient tenperature). The nmaxi num al | owabl e
power dissipation at any tenperature is Pdmax = (Tjmax - TA)/ ThetaJA or the nunber
given in the Absol ute Maxi mrum Ratings, whichever is |ower.

Note 3: Applies to both single-supply and split-supply operation. Continous short circuit
operation at el evated anbi ent tenperature can result in exceedi ng the maxi num al | owed
junction tenperature of 150 C. Qutput currents in excess of +30mA over |ong term may
adversely affect reliability.

Not e 4: Human body nodel, 1.5k Chns in series with 100pF.

Not e 5: Do not connect output to V+, when V+ is greater than 13V or reliability will be
adversely affected.
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( Cont i nued)

Not e 6: Limting input pin current is only necessary for input voltages that exceed absolute
maxi mum i nput vol tage ratings
Note 7: Al nunbers apply for packages soldered directly into a PC board

R(ﬁoct:om'rended Operating Conditions

Supply Vol t age
3.0 <- V+ <- 15.5V

Note 1: Absolute Maxi num Ratings indicate limts beyond which damage to the device may occur
Operating Ratings indicate conditions for which the device is functional, but do not
guar antee specific performance limts. For guaranteed specifications and test
conditions, see the Electrical Characteristics. The guaranteed specifications apply
only for the test conditions listed. Some performance characteristics may degrade
when the device is not operated under the |listed test conditions
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El ectrical Characteristics
DC PARANVETERS: 5 Vol t

(The followi ng conditions apply to all the follow ng paraneters, unless otherw se specified.)
: V+ =5V, V- =0V, Vem= Vo = V+2, R = > 1M

Pl N- SUB-
SYMBOL PARAMVETER CONDI TI ONS NOTES|  \aME M N MAX |UNIT | oy jpg
Vio I nput OFfset 0.5 nv 1
Vol t age
1.4 mv 2, 3
lib | nput Bi as 4 25 pA 1
Current
4 100 pA 12, 3
lio I nput OFf set 4 25 pA 1
Current
4 100 pA 2, 3
CMRR Common Mbde 0V <= Vcm <= 5. 0V 70 dB 1
Rej ection Ratio
67 dB 2, 3
Vem | nput Conmon- Mbde | For CMRR>=50 dB 5.25 -0.10 |V 1
Vol t age Range
5.00 0. 00 \Y 2, 3
Vop Qut put Swi ng R = 100K Chns to V+/ 2 4.990 | 0.010 |V 1
4.980 | 0.020 |V 2, 3
R = 25K Ohns to V+/2 4.975 | 0.020 |V 1
4.965 | 0.035 |V 2, 3
lcc Supply Current Vo = V+/ 2 110 uA 1
140 uA 2, 3
Isc Qut put Short Sourcing, Vo = 0V 19 mA 1
Gircuit Current
15 mA 2, 3
Si nki ng, Vo = 5V 22 mA 1
17 mA 2, 3
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El ectri cal

Characteristics

DC PARAMETERS: 15 Vol t

(The followi ng conditions apply to all

the foll owi ng paraneters,

unl ess ot herw se specified.)

V+ = 15V, V- = 0V, Vcm= Vo = V+/2, R > 1M
SYMBOL PARANETER CONDI TI ONS notes| RN | MmN | ovax juniT | S8
NANME GROUPS
Vio I nput OFfset 1.8 nv 1
Vol t age
2.3 nmv 2, 3
lib | nput Bi as 4 25 pA 1
Current
4 100 pA |2, 3
lio I nput OFf set 4 25 pA 1
Current
4 100 pA 2, 3
CVMRR Common Mode 0V =<Vcm =<15. 0V 70 dB 1
Rej ection Ratio
67 dB 2, 3
Vem I nput Conmon Mbde | For CMRR =>50dB 15.25 | -0.15 1
Vol t age Range
15.00 | 0.00 2, 3
+PSRR Posi tive Power 5V =< v+ =<15V, V- = 0V, Vo = 2.5V 70 dB 1
Supply Rejection
Rati o 67 dB 2, 3
- PSRR Negati ve Power -5V =< V- =<-15V, V+ =0V, Vo = -2.5V 70 dB 1
Supply Rejection
Rat1 o 67 dB 2, 3
Vop Qut put Swi ng R = 100K Chmto V+/ 2 14.975| 0. 025 1
14.965| 0. 035 2, 3
R = 25K Ohmto V+/ 2 14.900| 0. 050 1
14.850| 0. 150 | V 2, 3
lcc Supply Current Vo = V+/ 2 120 uA 1
140 uA 2, 3
I'sc Qut put Short Sourcing, Vo = 0V 24 mA 1
Crcuit Current
17 mA 2, 3
Si nki ng, Vo = 12V 1 55 mA 1
1 45 mA 2, 3
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El ectrical Characteristics
DC PARAMVETERS: 15 Vol t (Conti nued)

(The followi ng conditions apply to all the follow ng paraneters,

unl ess ot herw se specified.)

V+ = 15V, V- = 0V, Vcm= Vo = V+/2, R > 1M
PI N SUB-
SYMBOL PARAMETER CONDI TI ONS NOTES|  \aME M N MAX |UNIT | oy jpg
Av Large Signal Sourcing, R = 100K Chns 2 110 dB 1
Vol tage Gain
2 80 dB 2, 3
Sinking, R = 100K Chns 2 100 dB 1
2 70 dB 2, 3
Sourcing, R = 25K Chms 2 110 dB 1
2 70 dB 2, 3
Sinking, R = 25K Chns 2 95 dB 1
2 60 dB 2, 3
DC PARAMETERS: 3 Volt
(The following conditions apply to all the follow ng paraneters, unless otherw se specified.)
DC. V+ =3V, V- =0V, V\em= Vo = V+/2, R > 1M
Vio I nput O f set 0.8 nv 1
Vol t age
1.7 1Y% 2
lib I nput Bias 4 25 pA 1
Current
4 100 pA 2
lio I nput O f set 4 25 pA 1
Current
4 100 pA 2, 3
CVRR Common Mode 0V <= Vem <= 3. 0V 60 dB 1
Rej ection Ratio
57 dB 2, 3
Vem I nput Common Mdde | For CVMRR>=50 dB 3.0 0.0 1
Vol t age Range
2.9 0.1 2, 3
Vop Qut put Swi ng R = 25K Ohns to V+/ 2 2.9 0.10 1
2.8 0. 15 Y, 2, 3
lcc Supply Current Vo = V+/2 110 UuA 1
140 uA 2, 3
I'sc Qut put Short Sourcing, Vo = 0V 8 mA 1
Circuit Current
6 mA 2, 3
Si nking, Vo = 3V 23 mA 1
17 mA 2, 3
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El ectrical Characteristics
AC PARAMETERS: 15 Volts

(The followi ng conditions apply to all the follow ng paraneters, unless otherw se specified.)

AC.  V+ =15V, V- =0V, Vcm= Vo = V+/2, R > 1M
SYMBOL PARAVETER CONDI TI ONS notes| RN | MmN | ovax juniT | S8
NANME GROUPS
Sr Sl ew Rate 3 15 VinS| 4
3 7 VinS| 5 6
Gow Gai n- Bandwi dt h 60 KHz | 4
45 KHz | 5, 6
Not e Do not short circuit output to V+, when V+ is greater than 13V or reliability will be
adversel y affected.
Not e Vene7.5V and R connected to 7.5V. For Sourcing tests, 7.5V<=Vo<=11.5V. For Sinking
tests, 3.5V<=Vo<=7.5V.
Not e Device configured as a voltage follower, with a 10V input step. For Positive Slew,
Vin swing is 2.5V to 12.5V, Vout is neasured between 6.0V and 9.0V. For Negative
Slew, Vin swing is 12.5V to 2.5V, Vout is nmeasured between 9.0V and 6. 0V.
Not e Limts are dictated by testing limtations and not device performanceo.
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G aphi cs and D agrans
GRAPHI CS# DESCRI PTI ON

06087HRB4 CERDI P (J), 14 LEAD (B/I CKT)

06213HRA3 CERAM C SO C (W5, 14LD (B/1 CKT)

J14ARH CERDI P (J), 14 LEAD (P/ P DWW

PO00116A CERDI P (J), 14 LEAD (PI N OUT)

PO00360A CERAM C SO C (WG, 14 LEAD (PI NOUT)
WG14ARC CERAM C SO C (W), 14LD (P/P DWW

See attached graphics followi ng this page.
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OUT A — 1 14 — OUT D
IN-A — 2 13 —IN-D
IN+ A 3 12 IN+ D

V+ 4 11 V-

IN+ B 5 10 IN+ C
IN-B — 6 9 T IN-C
ouTB —— 7 8 ——OuUTC
N Y

LMC6464AMJ
14 - LEAD DIP
CONNECTION DIAGRAM
TOP VIEW
PO00116A

National Semiconductor™

MIL/AEROSPACE OPERATIONS

2900 SEMICONDUCTOR DRIVE
SANTA CLARA, CA 95050




OUTPUT 1— 1 14 — OUTPUT 4
IN-1— 2 13 —|IN-4
IN+ 1 3 12 IN+ 4
V+ 4 11 V-

IN+ 2 5 10 IN+ 3
IN-2— 6 9 T IN-3
OUTPUT 2— 7 8 — OUTPUT 3
N %
LMC6464AMWG

14 - LEAD CERAMIC SOIC
CONNECTION DIAGRAM

TOP VIEW
POOO360A

National Semiconductor™

MIL/AEROSPACE OPERATIONS

2900 SEMICONDUCTOR DRIVE
SANTA CLARA, CA 95050
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Revi sion History

Rev

ECN #

Rel Date

Ori gi nat or

Changes

1A1

MD002890

05/19/ 98

Rose Mal one

Changed MDS: MNLMC6464AM X Rev. 0AO to MNLMC6464AM X
Rev. 1Al. Updated subgroups to match SMD. Updat ed
graphi cs the WG package. Added Package Weight Title.

Updat ed B/ |

Ckt .

Rev.

adding a 0 in front of nunber.

10



National Semiconductor was acquired by Texas Instruments.

http://www.ti.com/corp/docs/investor_relations/pr_09 23 2011 national_semiconductor.html

This file is the datasheet for the following electronic components:

LMC6464AIM - http://lwww.ti.com/product/Imc6464aim?HQS=TI-null-null-dscatalog-df-pf-null-wwe
5962-9560302QXA - http://www.ti.com/product/5962-9560302qxa?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LMCG6464AIMX - http://www.ti.com/product/Imc6464aimx?HQS=TI-null-null-dscatalog-df-pf-null-wwe
5962-9560302QCA - http://www.ti.com/product/5962-9560302qca?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LMC6464BIN - http://www.ti.com/product/Imc6464bin?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LMC6464BIMX - http://www.ti.com/product/Imc6464bimx?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LMC6464BIM - http://lwww.ti.com/product/Imc6464bim?HQS=TI-null-null-dscatalog-df-pf-null-wwe

LMC6464AIN - http://www.ti.com/product/Imc6464ain?HQS=TI-null-null-dscatalog-df-pf-null-wwe
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Littlediode supplies new, hard to find or obsolete
el ectronic components and semiconductors all over
the world.

With over two million different components listed
you are sureto find the part you need.

Fedl freeto visit ustoday at our online store:

LittleDiode.com

L ooking forward to providing you with the best
possible service.

email: info@littlediode.com « LittleDiode.com
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