LMP7731

LMP7731 2.9 nV/sgrt(Hz) Low Noise, Precision, RRIO Amplifier

I3 Texas

INSTRUMENTS

Literature Number: JAJSAH8
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LMP7731

R IR K TEHE Note 1)

ATF—H—MZIEER -

ESD T+ (Note 2)
NEET IV
A

AT LIS

<~ BTV

HWEETT I
Vin EBEIE
BREE(Vg=V -V )

R AT PR A ]

2.5V ESHIEHME Note 4)

FFLORORY, T RTOVIYMEIE T, =25°C, V=25V, V =0V, Veoy

MZZFHEAOREEHRShTOERA,
BET HERNERESRBRA ZORIEESEIZE,

P B HEIREE (Note 3)

L

FROMRET IR 5 (20 B )
BN FHFU—RIREE (10 7))

a0y ENTETEFE Note 1)
2000V e g s

200V R (Vs = V-V )
1000v PR D BRHT (0 14)
+2v 5 SOT-23

6.0V 8 "> SOIC

—65C~150C

NEV, KFEOVIyMED, 2EEREFREICHL CERASNET,

=V T2, RL>10kQ ~ VT2 CRiES

+150 °C (max)
235°C

260 C
—40C~125C
1.8V ~ 5.5V

265 C /W
190 C /W

- Min Typ Max .
Symbol Parameter Conditions (Note 6) | (Note 5) | (Note 6) Units
Vo = 2.0V w9 | =200
v Input Offset Voltage +600 v
o5 |(Note7) v oy o | =500 H
=0. +
oM +600
TCVqs |Input Offset Voltage T ture Dritt o= 22 S | =8 v/ C
nput Offset Voltage Temperature Dri ©
os 1P ge Temp Vop = 0.5V 02 | 55 | "
Vg = 2.0V +1 :‘:ig
Ig Input Bias Current _50 nA
-+
Voy = 0.5V +12 N
oM * +75
Vg = 2.0V +1 iig
los Input Offset Current _60 nA
=+
Vg = 0.5V +11 -
oM * +80
TClgg | Input Offset Current Drift Veum = 0.5V and Vg = 2.0V 0.0474 nA/°C
0.15V £V £ 0.7V 101 120
o ) 0.23V <V, £ 0.7V 89
CMRR |Common Mode Rejection Ratio dB
1.5V < Vg £2.35V 105 129
1.5V £ Vg, £ 2.27V 99
111 12
25VEV+L5Y 9
PSRR |Power Supply Rejection Ratio 105 dB
1.8V £ V+=s55V 117
ommon Mode Voltage Range Large Signal CMRR 2 80 dB : v
CMVR |C Mode Voltage Rang ge Signal C 0 0 25
R, =10 kQ to V+/2 112 130
, Vour = 0.5V to 2.0V 104
AyoL Open Loop Voltage Gain dB
R, =2kQto V+/2 109 119
Vour = 0.5V to 2.0V 90
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2.5V ESUHIETE Note 4)( o 5%)

FFRLORVIRD, TN TOUIYMEIZ T, =25°C. V=25V, V=0V, Vouy =V 2, R > 10kQ ~V T 2 TIRFES
NEF, KFOVIYMAE, EEERERHEICHL GEAISNET,

. Min Typ Max .
Symbol Parameter Conditions (Note 6) | (Note 5) | (Note 6) Units
R_=10kQto V+2 4 ig
Output Voltage Swing High 50
R, =2 kQ to V+/2 13
v 75 mV from
out 50 | either rail
R, =10kQ to V+/2 6 75
Output Voltage Swing Low 50
R, =2 kQto V+/2 9 75
Sourcing, Vg = V+/2 22 31
V| (diff) = 100 mV 12
lout Output Current — mA
Sinking, Vgt = V+/2 15 44
V) (diff) = =100 mV 10
Veu = 2.0V 20 2.7
Supply Current 3.4
Ig mA
(Per Channel) Vo =05V 23 3.1
oM 3.9
A, =+1,C, =10 pF, R, = 10 kQ2 to V+/2,
SR Slew Rate v=rh PF Py ° 2.4 Vips
Vo=2Ver
GBW  |Gain Bandwidth C, =20 pF, R, = 10 kQ to V+/2 21 MHz
Gy Gain Margin C, =20pF, R, = 10 kQ to V+/2 14 dB
Dy Phase Margin C, = 20 pF, R, = 10 kQ to V+/2 60 deg
. Differential Mode 38 k)
Rin Input Resistance
Common Mode 151 MQ
THD+N |[Total Harmonic Distortion + Noise Ay =1,f=1kHz, Amplitude = 1V 0.002 %
f=1kHz, Vo =2.0V 3
Input Referred Voltage Noise Densit H
e, P 9 Y [f=1kHz Voy = 0.5V 3 nVAHz
Input Voltage Noise 0.1Hzto 10 Hz 75 nVep
f=1kHz, Vo =2.0V 1.1
i Input Referred Current Noise Densit H
" P Y [f=1KHz, Vgyy = 0.5V 23 pAN/Hz
3.3V EXHIHFFE (Note 9)

B ORVERY, TR TOUIYMEIR T, =25°C, V=33V, V =0V, Vey =V "2, Ry > 10kQ ~ V" 2 TIRfE
nEF, KFOVIyMEE, ABERERHBEICHL GERINET,

- Min Typ Max .
Symbol Parameter Conditions (Note 6) | (Note 5) | (Note 6) Units
Vg = 2.5V w6 | 0
v Input Offset Voltage +600 v
% |(Note 7) 500 | "
Vgy = 0.5V +6
+600
TCVes |Input Offset Voltage T ture Drift oon =2 =5 1 e
nput Offset Voltage Temperature Dri o
os |1NP ge Teme Voy = 0.5V - 55 | ¥
Vo = 2.5V +1.5 fig
g Input Bias Current _50 nA
+
Ve = 0.5V + -
oM 3 a7
Vg = 2.5V +1 fig
los Input Offset Current _60 nA
+
Vg = 0.5V + -
CM 1 480
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LMP7731

3.3V ESAIEE Note 4)( o3%)

FFELORVIRD, TN TOUIYMEIZ T, =25°C. V=33V, V=0V, Vou =V /2, R > 10kQ ~V T /2 TIRFES
NEF, KFOVIYMAE, EEERERHEICHL GEAISNET,

- Min Typ Max R
Symbol Parameter Conditions (Note 6) | (Note 5) | (Note 6) Units
TClps  [Input Offset Current Drift Ve = 0.5V and Vi, = 2.5V 0.048 nA/°C
0.15V € Vi, S 0.7V 101 120
o _ 0.23V £ Vg € 0.7V 89
CMRR |Common Mode Rejection Ratio dB
1.5V £V, £3.15V 105 130
1.5V £ Vg, £ 3.07V 99
111 129
25V SV+<50V
PSRR |Power Supply Rejection Ratio 105 dB
1.8V S V+ <55V 117
CMVR [Common Mode Voltage Range Large Signal CMRR = 80 dB 0 3.3 Y
R_=10kQto V+/2 112 130
_ Vour = 0.5V to 2.8V 104
AyvoL Open Loop Voltage Gain dB
R =2kQto V+/2 110 119
Vour = 0.5V to 2.8V 92
R =10kQto V+/2 5 ig
Output Voltage Swing High 0
R =2kQtoV+/2 14
y 75 mV from
our 50 | either rail
R =10kQto V+/2 9 75
Output Voltage Swing Low 0
R =2kQto V+/2 13 75
Sourcing, Vot = V+/2 28 45
V) (diff) = 100 mv 22
lout Qutput Current — mA
Sinking, Vour = V+/2 25 48
V\ (diff) =-100 mV 20
Vey = 2.5V 2.1 28
Supply Current 3.5
Ig mA
(Per Channel) Vo — 05V 24 3.2
oM ' 4.0
A, =+1,C, =10 pF, R, =10 kQ2 to V+/2,
SR Slew Rate vErh P P © 2.4 Vius
Vour =2 Vee
GBW  [Gain Bandwidth C_=20pF, R_=10kQto V+/2 22 MHz
Gy Gain Margin C_=20pF, R = 10kQ to V+/2 14 dB
Oy Phase Margin C_=20pF, R_=10kQto V+2 62 deg
. Differential Mode 38 kQ
Rin Input Resistance
Common Mode 151 MQ
THD+N | Total Harmonic Distortion + Noise Ay =1, f=1kHz, Amplitude = 1V, 0.002 %
f=1kHz, Vg =25V 2.9
Input Referred Voltage Noise Densit H
e, P g Y [f=1KHz, Vgy = 0.5V 29 nVA/Hz
Input Voltage Noise 0.1Hzto 10 Hz 65 nVpp
f=1kHz, Vg, = 2.5V 1.1
i Input Referred Current Noise Densit
" P Y [¥=1KkHz, Voy = 0.5V 2.1 pANHz
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5V %ﬁﬁ‘]ﬁﬁ (Note 4)
FELDRVRY, T ARTOVIYMEIL T, =25°C, V=5V, V =0V, Vey=V /2. R > 10kQ ~V T 2 CRiESHh
9, KFOUVIyMET, EEEEGEEIEL TERShET,
- Min Typ Max .
Symbol Parameter Conditions (Note 6) | (Note 5) | (Note 6) Units
Ve = 4.5V w6 | =290
Y Input Offset Voltage +600 v
oS |(Note 7) v oay s | =50 H
=u. =+
oM +600
TCVys |Input Offset Voltage T ture Drift Lo =2 S
nput Offset Voltage Temperature Dri o
os P ge temp Voy = 0.5V N w55 | "
Vy = 4.5V +15 fgg
I Input Bias Current _50 nA
+
Vey = 0.5V + -
oM 14 ] .85
Vy = 4.5V 1 fig
los Input Offset Current _65 nA
+|
Vo = 0.5V +11 -
cM * =80
TClgg |Input Offset Current Drift Ven = 0.5V and Vg, = 4.5V 0.0482 nA/°C
0.15V £V, £ 0.7V 101 120
o ) 0.23V £V, £ 0.7V 89
CMRR |Common Mode Rejection Ratio dB
1.5V SV, £ 4.85V 105 130
99
1.5V SV, £4.77V
111 12
25V SV+ <5V 9
PSRR |Power Supply Rejection Ratio 105 dB
1.8V sV+=55V 117
CMVR |Common Mode Voltage Range Large Signal CMRR 2 80 dB 0 5 \%
R_=10kQto V+/2 112 130
, Vour = 0.5V to 4.5V 104
AvoL Open Loop Voltage Gain dB
R =2kQto V+/2 110 119
Vour = 0.5V to 4.5V 94
R_=10kQto V+/2 8 gg
Output Voltage Swing High s
R =2 kQto V+2 24
v 75 mV from
out ; ;
R_ =10 kQ to V+/2 9 5(5) either rai
Output Voltage Swing Low s
R =2kQto V+/2 23 75
Sourcing, Vgyr = V+/2 33 47
V) (diff) = 100 mV 27
lout Output Current — mA
Sinking, Vour = V+/2 30 49
V) (diff) =-100 mV 25
3.0
Ve = 4.5V 22
| Supply Current o 3.7 mA
s (Per Channel) 34
Ve = 0.5V 25 42
SR Slow Rate Ay =+1,C_=10pF, R_ = 10 kQ to V+/2, 04 Vips
Vour =2 Vep
GBW  [Gain Bandwidth C_=20pF, R_=10kQto V+2 22 MHz
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LMP7731

5V ERAEHE (Note 4)( D% )

B ORVIRY, T RTOIIYMER T, =25°C, V=5V, V =0V, Vey =V /2, RL > 10kQ ~V " 2 CffiEsh

9, KFOVIyMEL, EEFEREMAICHL CEAShET,

- Min Typ Max R

Symbol Parameter Conditions (Note 6) | (Note 5) | (Note 6) Units

Gy Gain Margin C_=20pF, R, =10k to V+/2 12 dB

Dy Phase Margin C_=20pF, R =10 kQ to V+/2 65 deg

) Differential Mode 38 kQ

Rin Input Resistance

Common Mode 151 MQ
THD+N [Total Harmonic Distortion + Noise Ay =1,f=1kHz, Amplitude = 1V 0.001 Yo
f=1kHz, Vg = 4.5V 29
Input Referred Voltage Noise Densit H
e, P g Y [f=1KkHz Vgy = 05V 2.9 nVifHz
Input Voltage Noise 0.1Hzto 10 Hz 78 nVpp
f=1kHz, Vo = 4.5V 1.1
i Input Referred Current Noise Densit
n P Y [f=1kHz, vy = 05V 22 pAN/Hz

Note 1: et ARIERLIT, T/ A RITHIEN AT DA RMEOHLIIMEELNWET, BIEERLITT NAADRBERET D02 RLETR, FEOME
REVIYMEARGET 26D TIEHIEE A, RFESIVTODIERRI IO E DB LoV TIE, TERERHE] ORESILTIZS0,

Note 2:  A{KE7 /L A HiH MIL-STD-883, Method 3015.7 ~3> « 7 /L I #ik% JESD22-A115-A (ESD MM std. of JEDEC)

B (R ) FHEHTETT /L A B JESD22-C101-C (ESD FICDM std. of JEDEC)

Note 3: S RIHEEINL Timaxys 0 ja PEFELTRODIENTEEY, EBOAFIRE CORKFABIHRKIL. Pp= (Tymax) — TaV/ 014 T
To TRTOEML, TVNERUITEEAN AT LTSy r =V E SR ELET,

Note 4:  ['ERMIFEE] OffE. FEEURE O TH MR EAMFICOREHENET, THRREIFTELLA CEIL, T) = Ty LROIBEIZEZDHT
PENTT, TERMRE) ITE, BORBUCID Ty > Ty ER55MF FCRIESND /ST A— 2RI RSN T ER A, HERHRORERIC
RSN CODEEATIRE LR 28T A AN E LB EANBREE 52 5B T N3HVET,

Note 5: {3 (typ) MEIFHFFMREAMIF I I01T 2/ ST A—FZ DIFMERE (norm) 2R L EJ, EEEONRMIT, RIFITEILTDLLBIT, THVr—Tar oM
CHIKAFLET, ZOREMEITTAPSHIAETITARL, HEFHAOREM B DREE TIIHY £ A,

Note 6: " ~TOUIyMEIL, B, #rtohr., FIRFOWLTINCIVRIESHLTOET,

Note 7:  JAPRIREE BT T AME, 25C+ 3 CTEITSRTVET,

EVERER

5-Pin SOT-23 8 E> SoIC
out H > v* N/ —H [N
IN=2 7V
v i IN -
AIN— + 5§ _out
+IN 3 2 -IN
4
V — 5 e
Top View
Top View
B aIRER
Package Part Number Package Marking Transport Media NSC Drawing
LMP7731MF 1k Units Tape and Reel
5-Pin SOT-23 LMP7731MFE AY3A 250 Units Tape an Reel MFO5A
LMP7731MFX 3k Units Tape and Reel
. LMP7731MA 95 Units/Rail
8-Pin SOIC LMP7731MA MO8A
LMP7731MAX 2.5k Tape and Reel
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FFRORWVIRY, BEITROLEIBYTT, Ty =25C. Ry > 10kQ. Vey = Vg/2

Offset Voltage Distribution

Vs = 2.5V
Vem =2V

([ Lemec
-50 -40 -30 -20 -10 O

Vos (V)

Offset Voltage Distribution

10 20 30 40 50

Vs = 3.3V, 5V
Vem = Vs -0.5V

L

0
-50 -40 -30 -20 -10 O

Offset Voltage Distribution

Vos (uV)

10 20 30 40 50

Vs = 2.5V, 3.3V
Vem = 0.5V

0
-50 -40 -30 -20 -10 O

Vos (V)

10 20 30 40 50

PERCENTAGE (%)

PERCENTAGE (%)

PERCENTAGE (%)

TCVgg Distribution

16 .
n | vg=25V
14 — VoM = 2V E
12 | ___-40“0 <Tp < 125°C]
10
8
6
4
2
0 "I b
05 0 05 1 1.5
TCVos (uV/°C)
TCVgg Distribution
16 - T
Il | vs=3.3v,5v
14 [ Vom=Vs-0.5V ]
12 | -40°C =T = 125°C]
10
8 . =
6
4
2
. h.
05 0 05 1 1.5
TCVos (uV/°C)
TCVgqg Distribution
25 T
Vg = 2.5V .
Vewm = 0.5V
20 -40°C < Tp < 125°C
15 I
10
5
. | ]1.
15 -1 05 0 05
TCVos (uV/°C)

www.national.com/jpn/

LELLAINT



LMP7731

RRHTHERERHE (oo%)

RO WIRY, BEFKOLEBVTT, Ty, =25C. Ry > 10kQ. Vey = Vy/2,
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RRHTHERERHE (oo%)

Offset Voltage vs. Supply Voltage
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LMP7731

RRHTHERERHE (oo%)

RO WIRY, BEFKOLEBVTT, Ty, =25C. Ry > 10kQ. Vey = Vy/2,

INPUT BIAS CURRENT (nA)

Time Domain Voltage Noise
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KRR REEE (o o%)
R D72 WIRY, FHEITROEBVTT, Ty =25°C. Ry > 10kQ. Vey = Vy/2,
Input Bias Current vs. Vg Open Loop Frequency Response Over Temperature
100 . 100 225
| 125°C Vg =5V ”ﬂ] l
80 - N GAIN
. 80 \ H 180
e il iy
= 85°C
= 40 60 3 _ - 135
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2 0 = PHASE o
o N z L <
g() .20 \\ 6 20 T T il 45 E
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E -40 —-40°C O |—HHHHHH—HHHHH—HHi Hitl 0
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& 20 |vg=25v,c = 100pF[ N m 4% & 3 N NN &
RL =10 kQ N .
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FIGURE 1. Input Bias Current Cancellation

AHRBE/AXDRAE

LMP7731 D AN EIE /A R1TE DO TRV ME TS, LMP7731
DE—7 « V— « =7 AJJEE/AAXX, Figure 2 1IR3 7 55
7o T ANBIE &> CHIE CEE T,

43kQ  22pF SCOPE

x1

110 kQ Rin = 1M

FIGURE 2. 0.1 Hz to 10 Hz Noise Test Circuit

0.1Hz 23— F—TDIZD /AR + TARBIBE D JE M FISZ 1L, 1
OOXuEIF CTERINET, ZOH K E# 72 0.1Hz ~ 10Hz
DIARMEDT AMERIL, 10 28 UIWITERA, =

DORFHHIRDNEMOErELTEIE, 0.1Hz 2L T DJE# 5
DI ARD R W EITRET 25T,

Figure 3 |%. Figure 2 T/RT[BIEEZ{HE > THIE L7 LMP7731
DIRE 72— « V— s B « J(RX%RLET,

14

www.national.com/jpn/




FIVr—2a G (o)

40 nV/DIV

Vs=5V |
. Vem =25V .

PV
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