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Symbol Parameter Conditions Min Typ Max Units
(Note 6) | (Note 5) | (Note 6)
Vos Input Offset Voltage LMP7707 +37 +200
+500
LMP7708/LMP7709 +56 +220 w
+520
TCVps |Input Offset Voltage Drift (Note 7) *1 x5 uv/ree
I Input Bias Current (Notes 7, 8) +0.2 +1
-40°C < T, <85°C +50 pA
-40°C £ T, £ 125°C +400
los Input Offset Current 40 fA
CMRR Common Mode Rejection Ratio OV<S Vg, S3V 86 130
LMP7707 80
0V<SVgy S3V 84 130 dB
LMP7708/LMP7709 78
PSRR Power Supply Rejection Ratio 2.7V S V+ 12V, Vg = V4/2 86 98 dB
82
CMVR Input Common-Mode Voltage Range |CMRR = 80 dB -0.2 3.2
CMRR 2 77 dB -0.2 3.2 Y
AyoL Open Loop Voltage Gain R, =2kQ (LMP7707) 100 114
Vo=0.3Vto 2.7V 96
R_ =2 kQ (LMP7708/LMP7709) 100 114
Vo =03Vt 2.7V 94 dB
R =10kQ 100 124
Vo =0.2Vto0 2.8V 9
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3V ESMEE Note 4y (00D
0D0000000000000000 T,02500VP0 3vOovPO ovOve, O VP 20000 RO 10k O VP 200000
000 AFIOODOODO0D00000000000000000
Symbol Parameter Conditions Min Typ Max Units
(Note 6) | (Note 5) | (Note 6)
Vo Output Swing High R_=2kQto V+/2 40 80
LMP7707 120
R =2kQto V+/2 40 80
LMP7708/LMP7709 150 mv
R =10kQto V+/2 30 40 from V+
LMP7707 60
R, = 10kQ to V+/2 35 50
LMP7708/LMP7709 100
Output Swing Low R, =2kQto V+/2 40 60
LMP7707 80
R, =2kQto V+/2 45 100
LMP7708/LMP7709 170 v
R_= 10 kQ to V+/2 20 40 m
LMP7707 50
R =10kQto V+/2 20 50
LMP7708/LMP7709 90
lo Output Short Circuit Current Sourcing Vg = V+/2 25 42
(Notes 3, 9) Viy = 100 mV 15
Sinking Vg = V+/2 25 42
Vin = =100 mV (LMP7707) 20 mA
Sinking Vg = V+/2 25 42
Vi =—-100 mV (LMP7708/ 15
LMP7709)
Is Supply Current LMP7707 0.670 1.0
1.2
LMP7708 1.4 1.8
2.1 mA
LMP7709 2.9 35
4.5
SR Slew Rate (Note 10) Vo =2 Vpp 10% to 90% 5.1 Vius
GBWP | Gain Bandwidth Product A,=10 13 MHz
THD+N | Total Harmonic Distortion + Noise f=1kHz A,=10,Vy =25V, 0.024 %
R, =10kQ
e, Input-Referred Voltage Noise f=1kHz 9 nvHz
in Input-Referred Current Noise f=100 kHz 1 iaHz
5V BRBIFHE Note 1)
00000000000000000 T,02500VP0 5vovPO ovOve, O VP 20000 R O 10k 0 VP 200000
000 KFOOODOODO0DD000000000D0D000000
Symbol Parameter Conditions Min Typ Max Units
(Note 6) | (Note 5) | (Note 6)
Vos Input Offset Voltage LMP7707 +37 +200
+500
LMP7708/LMP7709 32 £220 W
520
TCVqs Input Offset Voltage Drift (Note 7) +1 5 pv/eC
Ig Input Bias Current (Notes 7, 8) +0.2 +1
-40°C S T, < 85°C +50 pA
-40°C S T, £ 125°C +400
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5V BRAIEE Noted) (D DD)

0D0000000000000000 T,02500VP0 5vOvP0 ovOvey, O VP 20000 RO 10k O VP 200000
000 AF00OD000000000000000000000

Symbol Parameter Conditions Min Typ Max Units
(Note 6) | (Note 5) | (Note 6)
los Input Offset Current 40 fA
CMRR Common Mode Rejection Ratio OV Vg, S5V 88 130
LMP7707 83
OV<SVgy S5V 86 130 ®
LMP7708/LMP7709 81
PSRR Power Supply Rejection Ratio 2.7V S V+ S 12V, Vg = V+/2 2623 100 dB
CMVR Input Common-Mode Voltage Range |CMRR = 80 dB -0.2 5.2
CMRR 2 78 dB -0.2 5.2 Y
AvoL Open Loop Voltage Gain R =2 kQ (LMP7707) 100 119
Vo =0.3Vto 4.7V 96
R, =2 kQ (LMP7708/LMP7709) 100 119 .
Vo =0.3Vto 4.7V 94
R, =10kQ 100 130
Vg =0.2Vto 4.8V 96
Vo Output Swing High R, =2kQto V+/2 60 110
LMP7707 130
R =2kQto V+2 60 120
LMP7708/LMP7709 200 mv
R_=10kQ to V+/2 40 50 from V+
LMP7707 70
R.=10kQ to V+/2 40 60
LMP7708/LMP7709 120
Output Swing Low R =2kQto V+/2 50 80
LMP7707 90
R =2kQto V+/2 50 120
LMP7708/LMP7709 190 v
R_= 10 kQ to V+/2 30 40 m
LMP7707 50
R, = 10 kQ to V+/2 30 50
LMP7708/LMP7709 100
lo Output Short Circuit Current Sourcing Vg = V+/2 40 66
(Notes 3, 9) V) = 100 mV (LMP7707) 28
Sourcing Vg = V+/2 38 66
V\y = 100 mV (LMP7708/LMP7709) 25
Sinking Vg = V+/2 40 76 mA
Viy = =100 mV (LMP7707) 28
Sinking Vg = V+/2 40 76
V) = =100 mV (LMP7708/ 23
LMP7709)
Ig Supply Current LMP7707 0.715 1.0
1.2
LMP7708 1.5 1.9 mA
2.2
LMP7709 29 3.7
4.6
SR Slew Rate (Note 10) Vo =4 Vpp, 10% to 90% 5.6 V/us
GBWP. |Gain Bandwidth Product Ay =10 14 MHz
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5V BRAIEE Noted) (D DD)

0D0000000000000000 T,02500VP0 5vOvP0 ovOvey, O VP 20000 RO 10k O VP 200000
000 AF00OD000000000000000000000

Symbol Parameter Conditions Min Typ Max Units
(Note 6) | (Note 5) | (Note 6)
THD+N | Total Harmonic Distortion + Noise f=1kHz, A, =10, V5 =45V, 0.024 %
R, =10kQ
e, Input-Referred Voltage Noise f=1kHz 9 nvi/Hz
in Input-Referred Current Noise f=100 kHz 1 aNHz
+ 5V BRAIFFE Note 9)

Uooooooo0oooodmon T, O 2500vP0 svovPoo svOVvVey O ovO OO0 Ry O 10k O ovOOOOO0OO0O
00 AK®000000000000000000000

Symbol Parameter Conditions Min Typ Max Units
(Note 6) | (Note 5) | (Note 6)
Vos Input Offset Voltage LMP7707 +37 +200
+500
LMP7708/LMP7709 +37 +220 W
1520
TCVqg Input Offset Voltage Drift (Note 7) . +1 =5 uv/eC
Ig Input Bias Current (Notes 7, 8) +0.2 1
-40°C< T, <85°C +50 pA
-40°C ST, S 125°C +400
los Input Offset Current 40 fA
CMRR Common Mode Rejection Ratio -5V SV, S5V 92 138
LMP7707 88 B
-5V <V, S5V 90 138
LMP7708/LMP7709 86
PSRR Power Supply Rejection Ratio 27VSV+S12V,V-=0V, Vg = V+/2 22 98 4B
CMVR Input Common-Mode Voltage Range | CMRR = 80 dB -5.2 5.2
CMRR 2 78 dB -5.2 5.2 Y
AyoL Open Loop Voltage Gain R, =2 kQ (LMP7707) 100 121
Vo =-4.7Vt0 4.7V 98
R, =2 kQ (LMP7708/LMP7709) 100 121
Vo=-47Vt0 4.7V 94 B
R, =10 kQ (LMP7707) 100 134
Vo =-4.8V to 4.8V 98
R, =10 kQ (LMP7708/LMP7709) 100 134
Vo =-4.8V t0 4.8V 97
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+ 5V EKHIFFE Note sy (0 DD)

000000000 ooooddon T, O 2500vP0 svovPoo svOVvVey O ovOoOoo Ry O 10k O ovOOOOO00
00 AK®000000000000000000000

Symbol Parameter Conditions Min Typ Max Units
(Note 6) | (Note 5) | (Note 6)
Vo Output Swing High R, =2kQto OV 90 150
LMP7707 170
R, =2kQto OV 90 180
LMP7708/LMP7709 290 mv
R_=10kQto OV 40 80 from V+
LMP7707 100
R =10kQ to OV 40 80
LMP7708/LMP7709 150
Output Swing Low R _=2kQto OV 90 130
LMP7707 150
R =2kQto OV 90 180
LMP7708/LMP7709 290 mv
R_=10kQto OV 40 50 from V-
LMP7707 60
R{ =10kQ to OV 40 60
LMP7708/LMP7709 110
lo Output Short Circuit Current Sourcing Vo = 0V 50 86
(Notes 3, 9) V\y = 100 mV (LMP7707) 35
Sourcing Vo = 0V 48 86
V|y = 100 mV (LMP7708/LMP7709) 33 mA
Sinking Vg = 0V 50 84
Viy=-100 mV 35
Is Supply Current LMP7707 0.790 1.1
1.3
LMP7708 1.7 21
25 mA
LMP7709 3.2 4.2
5.0
SR Slew Rate (Note 10) Vo =9 Vpp, 10% to 90% 5.9 V/us
GBWP  |Gain Bandwidth Product A,=10 15 MHz
THD+N  |Total Harmonic Distortion + Noise  |f=1kHz, A, =10, V=9V, 0.024 %
R =10kQ
e, Input-Referred Voltage Noise f=1kHz 9 nvAHZ
in Input-Referred Current Noise f=100 kHz 1 faJHz
Note1: 00000000 DOOODOOOOOOOOOOOOODOODOOO0O0O0ODO0D0OOO0O000000O00O00O0O00D0OOO00O00O000
OD00000000000000000000000000000000000000000000000000000000000
Note2: 000000000 MIL-STD-8830 Method 3015.7
00000000000 JESD22-A115-A (ESD MM std. of JEDEC)
00 (0)00000000000 JESD22-C101-C (ESD FICDM std. of JEDEC)
Note3: OO0DO0DO00T 084 000000000000000000000000000000000 Pp0 (TymaxyD T8 000000
0000000000000000000000000000000000
Note4: 0D0O00O000000O0OODOOODODOOOODOOOODOOODOOOOOOOOOODOOO0ODOOOOO0O0O0O00OO0
Note5: OO (yp)JOOO0O0O0O00000000000000 (erm0000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000
Note6: OODOD 25000000000000000000000000000000000000000000(SQC)000000000000000
oooooooo
Note7: 0000000000000 000000000000D0000O0OO0DO0000000
Note8: 00000000000 COO0OO00O00000000000O00O
Note9: O000O0O0O0O0O0O0O0ODOOOO

Note 10: 000000000 D0O00D0O00COOOO0OODOOODO
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Package Part Number Package Marking Transport Media NSC Drawing
. LMP7707MF 1k Units Tape and Reel
5-Pin SOT23 AH4A - MFO5A
LMP7707MFX 3k Units Tape and Reel
) LMP7707MA 95 Units/Rail
8-Pin SOIC LMP7707MA - MO8A
LMP7707MAX 2.5k Units Tape and Reel
) LMP7708MM 1k Units Tape and Reel
8-Pin MSOP AJ4A - MUAO8A
LMP7708MMX 3.5k Units Tape and Reel
8-Pin SOIC LMP7708MA LMP7708MA 95 Units/Rail MOBA
-Pin
LMP7708MAX 2.5k Units Tape and Reel
) LMP7709MT 94 Units/Rail
14-Pin TSSOP LMP7709MT - MTC14
LMP7709MTX 2.5k Units Tape and Reel
. LMP7709MA 55 Units/Rail
14-Pin SOIC LMP7709MA - M14A
LMP7709MAX 2.5 Units Tape and Reel
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Input Voltage Noise vs. Frequency
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S Re~1H3EB 0000000 inches (millimeters)

[0.420.096]

€] 008 10 21D[C[AO[FO ]

[&To. 1t 0043]c]

5X 0158t.0038<1<—’j L

R.004
[0.11

.063+.003
.112%.006 1
[2.84£0.15) [1.6+0.07]
038-.047 .040
[0.97-1.19] [1.02] L0060" gg}g
0.0
[o.15218:0
£].004 [0.11]C

002-.006
[0.05-0.151]
TYP

CONTROLLING DIMENSION IS INCH
VALUES IN [ ] ARE MILLIMETERS
DIMENSIONS IN (") FOR REFERENCE ONLY

5-Pin SOT23

)

0375
[0.953]

LAND PATTERN RECOMMENDATION

R.Q04 MIN TYP
[0.11

MIN TYP

NS Package Number MFO5A

f“-\

f

8X 0.35-0.51
[.0138-.0200)

[$]0.25(.0101@ [C[A® [8D

CONTROLLING DIMENSION IS MILLIMETER

DIME

VALUES IN [ ] ARE INCHES
NSIONS IN ( ) FOR REFERENCE ONLY

8-Pin SOIC

[.009£.0008)

014-.022

\SEAT ING

PLANE

[0.36-0.55]
TYP

MFO5A (Rev D)

Al 4—— 4.9:0.1 —
[.193+.004)
NOT INCLUDING MOLD FLASH
0.150.006] MAX PER END
8X (0.6 )
8 5 [.02]
& TNNN
8X (2.2 ) '
o) TIT [—' T1
I N B N B
3.9%0.1 —_—- +—-— (5.2 )
6+0.2 [.154%.004] l t.20]
{2364 008) NOTO IDNCFLUDSING " 'I"
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IHERIA RN .
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L Uiy u
L 6X (1.27 )A——-l
[.05]
|:| |:| Ij I:I RECOMMENDED LAND PATTERN
) 4
PIN 1 1D
1.35-1.75 6X RO.18+0.02 . -
5°X 0.25-0.50
(053 oks] ‘ [.007%.0008] r AT
RO.23%0.02

AL

NS Package Number M08SA

\—SEATING

PLANE

i
0.190-0 8]_

. .24
[.0075-.0098)
TYP

MO8A (Rev L)
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S Re~HER 0000000 inches (millimeters) (O OO )

[8} 178,004
[310.1]
s NO™ INCLUDING MOLD FLASH i S
5 006(0.15) MAX PER END
(189 )
[4.8]
118+.004
193+.006 [3+0.1
[4.910 151 NOT INCLLDING
MOLD FLASH (8X 040 )
[1.02]
\\\‘ - ] T
|
- Tt iL\
PIN 1 IDFNT—] ‘ \ (8% [8131]) i i
1 \ \ fe—— (6x 0256 )
3 i 4 [0.65]
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AGE PLANE
R.005 TYP
[0.13)
f \ f R.0C5 TYP
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[1.09]
- o i %
] 004 [0 11]A J T I \T\[
8x Lo0121-3%3 *J L 007+.002 TYP oo
602-.006 w040 £0.1840.05] 021+ 005 SEATING PLANE G-erTve
[C.06°0.15] [9.370:45 ] [0.53£0.12]
TYe [4] 002 10,0510 [8G[® ] (0375 TYP) e
10.9531
CONTROLLING DIMENSION IS INCH
VALUES IN [ ] ARE MILLIMETERS
MUAOBA (Rev F)
8-Pin MSOP
NS Package Number MUAOSA
A1+ .340+.004
[8.64%0.1]
14 8
H H H H H H H I:] 45°X017
R.007+.001
10.1840.021
R.009%,001
1542 004 £0.2340.02)
.236%.008 1543,
52855005, i379120.13 g
.016-.050 \SEATING PLANE
10.41-1.27)
| ~ o042 ) -
1 7 t1.07)
PIN #1 IDENT DETAIL A
TYPICAL, SCALE : 40X
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i1.75]

[=]. 004 T0.17] __‘
.0138-, 0200 TYP e
511

.004-.010 )
[0.10-0.25) 10.35-0.
TYP 4].010 10 251@[C[A®[6O
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14-Pin SOIC
NS Package Number M14A

.0075-.0098
[0.19-0.25]
TYP

M14A (Rev J)

23

www.national.com/jpn/

60LLdINT1/80LLdAINTT/LOLLAINT



LMP7707/LMP7708/LMP7709

SMEEHER noo millimeters (0 00O )
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€
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T
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‘ SYMM | (5.94)
¢ —-—-—r——— '
| |
| 4.4%0.1 \
________ p—m— - |
! (14X 1.78) tHH—-—-+
| I '
| I
\ : 2 (14% 0_42)4,1 L | GAGE PLANE
' [ 0.25
\ J (12X 0.65) —= | -8
|_| g U U [S]o. 2[c]B]A] )
! 1 ALL LEAD TIPS RECOMMENDED LAND PATTERN
PIN #1 1D T \ ¥
0.6+0 1 SEATING PLANE
DETAIL A
1.1 MAX SEE DETAIL A TYPICAL
TYp (0.9) ,/-\/_
4 ~ 14X
4 = A | [ ¥ \L 0.09-0.20
[lslalalalnininly Waw e[
Lo ’[ ) s T
! |~‘H—714x019030 0.1+0.05 TYP N
ALL LEAD TIPS | | 190
[0.13@[A[B®[c® ]
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MTC14 (Rev D)
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