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LMH6639 190MHz Rail-to-Rail Output Amplifier with Disable

I3 Texas
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FIGURE 1. Typical Single Supply Schematic
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# xR K TEHE Note 1)

AT—8— MIBRER - MEFHAOKRBEIRBSIATHE
A, BETSEANERMHRBRAEZORBESBIEZEL,

NV EAF T IE S
PRAMR E T2 135 5 20 B)

ZOESIRE (Note 4)

3V EXAIFE

FFREDRWIRY | 9T Y 2
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200V (Note 9)
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T, Ry =2kQ (FEUEENL

VTR CHRESNET, AFOV Iy FERBRI A S hE
Symbol Parameter Conditions Min Typ Max Units
(Note 6) | (Note 5) | (Note 6)
BW -3dB BW Ay = +1 120 170
Ay = -1 63 MHz
BW; 14g | 0.1dB Gain Flatness R = 2.65kQ , R = 1kQ, 16.4 MHz
FPBW Full Power Bandwidth Ay = +1, Vout = 2Vpp, —1dB 21 MHz
V* =18V, V- =12V
GBW Gain Bandwidth product Ay = +1 83 MHz
e, Input-Referred Voltage Noise | Rg = 33kQ f = 10kHz 19 v/ Tz
f = 1MHz 16
in Input-Referred Current Noise | Rz = 1TMQ f = 10kHz 1.30 oA/ JHz
f = 1MHz 0.36
THD Total Harmonic Distortion f = BMHz, V5 = 2Vpp, Ay = +2, -50 dBe
R, = 1kQ to V*/2
Ts Settling Time Vo = 2Vpp, £0.1% 37 ns
SR Slew Rate Ay = -1 (Note 8) 120 167 Vius
Vos Input Offset Voltage 1.01 5 mV
7
TC Vos Input Offset Average Drift (Note 11) 8 pv/c
Is Input Bias Current (Note 7) -1.02 -2.6 pA
-3.5
los Input Offset Current 20 800 nA
1000
Rin Common Mode Input Ay = +1, f = 1kHz, Rg = 1MQ 6.1 MQ
Resistance
Cin Common Mode Input Ay = +1, Rg = 100kQ 1.35 pF
Capacitance
CMVR Input Common-Mode Voltage | CMRR > 50dB -0.3 -0.2
Range -0.1
1.8 2 v
1.6
CMRR Common Mode Rejection (Note 12) 72 93 dB
Ratio
AvoL Large Signal Voltage Gain Vo = 2Vpp, R = 2kQ to V*/2 80 100
76
dB
Vo = 2Vpp, R = 150Q to V*/2 74 78
70
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3V ESRHIRME (-ox)

BREORVIRY . FTOY Iy M, Ty=25C, V=3V, V =0V, Vo= Vey =V "2, Ry = 2kQ ( FEHEG{
EVT ) CREESAE T, KFOY I v MEFSREREICET S ET,

Symbol Parameter Conditions Min Typ Max Units
(Note 6) | (Note 5) | (Note 6)
Vo Output Swing RL = 2kQ to V*/2, V5 = 200mV 2.90 2.98
High R. = 150Q to V*/2, V,p = 200mV 2.75 2.93 v
R. = 50Q to V*/2, V|5 = 200mV 2.6 2.85
Output Swing RL = 2kQ to V*/2, V|, = -200mV 25 75
Low R, = 150Q to V*/2, V|5 = —200mV 75 200 mV
R_ = 50Q to V*/2, V| = -200mV 130 300
lsc Output Short Circuit Current Sourcing to V*/2, (Note 10) 50 120
35
Sinking to V*/2, (Note 10) 67 140 mA
40
lout Output Current Vo = 0.5V from either supply 99 mA
PSRR Power Supply Rejection Ratio | (Note 12) 72 96 dB
Is Supply Current (Enabled) No Load 3.5 5.6
7.5
Supply Current (Disabled) 0.3 0.5 mA
0.7
TH_SD Threshold Voltage for V*-1.59 \"
Shutdown Mode
I_SD PIN | Shutdown Pin Input Current SD Pin Connect to 0V (Note 7) -13 pA
Ton On Time After Shutdown 83 nsec
Tore Off Time to Shutdown 160 nsec
Rour Output Resistance Closed Re = 10kQ, f = 1kHz, A, = -1 27
Loop Rr = 10kQ, f = 1IMHz, A, = -1 266 me
5V BRAIEE

HFRORVEY . FRTOY 2y M, Ty =25C, VI=5V, V7 =0V, Vo= Veu =V " /20 Ry = 2kQ (JEHE(E
VTR THREESNET, AFOV I v METRIEERGEIOETSET,

Symbol Parameter Conditions Min Typ Max Units
(Note 6) | (Note 5) | (Note 6)
BW -3dB BW Ay = +1 130 190
Ay = -1 64 MHz
BWy 14gs | 0.1dB Gain Flatness Re = 2.51kQ, R, = 1kQ, 16.4 MHz
FPBW Full Power Bandwidth Ay = +1, Vour = 2Vpp, —-1dB 28 MHz
GBW Gain Bandwidth Product Ay = +1 86 MHz
e, Input-Referred Voltage Noise | Rg = 33kQ f = 10kHz 19 v/ JFiz
f = 1MHz 16
in Input-Referred Current Noise | Rg = 1MQ f = 10KHz 1.35
f= 1MHz 0.35 P/ VHz
THD Total Harmonic Distortion f = BMHz, Vg = 2Vpp, A, = +2 -60 dBc
R. = 1kQ to V*/2
DG Differential Gain NTSC, A, = +2 0.12 %
R, = 150Q to V*/2
DP Differential Phase NTSC, Ay = +2 0.045 deg
R, = 150Q to V*/2
Ts Settling Time Vo = 2Vpp, £0.1% 33 ns
SR Slew Rate Ay = -1, (Note 8) 130 172 V/us
Vos Input Offset Voltage 1.02 5
7 mV
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5V BRI (oox)

BREORVIRY . FTOY Iy M, Ty=25C, V=5V, V =0V, Vo= Vey =V " /2, Ry = 2kQ ( FEHEG(
EVT ) CREESAE T, KFOY I v MEFSREREICET S ET,

Symbol Parameter Conditions Min Typ Max Units
(Note 6) | (Note 5) | (Note 6)
TC Vos | Input Offset Average Drift (Note 11) 8 pvrc
g Input Bias Current (Note 7) -1.2 -2.6 pA
-3.25
los Input Offset Current 20 800 nA
1000
Rin Common Mode Input Ay = +1, f = 1kHz, Rg = 1MQ 6.88 MQ
Resistance
Cin Common Mode Input Ay = +1, Rg = 100kQ 1.32 pF
Capacitance
CMVR Common-Mode Input Voltage | CMRR > 50dB -0.3 -0.2
Range -0.1
’ 4 3.8 v
3.6
CMRR Common Mode Rejection (Note 12) 72 95 dB
Ratio
AvoL Large Signal Voltage Gain Vo = 4Vpp 86 100
R. = 2kQ to V*/2 82
Vo = 3.75Vpp 74 77 dB
R, = 150Q to V*/2 70
Vo Output Swing R_ = 2kQ to V*/2, V,p = 200mV 4.90 4.97
High R_ = 150Q to V*/2, V|5 = 200mV 4.65 4.90 Y%
R = 50Q to V*/2, V5 = 200mV 4.40 4.77
Output Swing R = 2kQ to V*/2, V|5 = -200mV 25 100
Low R_ = 150Q to V*/2, V5 = —200mV 85 200 mv
R_ = 50Q to V*/2, V|p = -200mV 190 400
Isc Output Short Circuit Current Sourcing to V*/2, (Note 10) 100 160
79
Sinking from V*/2, (Note 10) 120 190 mA
85
lout Output Current Vo = 0.5V from either supply 110 mA
PSRR Power Supply Rejection Ratio | (Note 12) 72 96 dB
Ig Supply Current (Enabled) No Load 3.6 5.8
8.0
- mA
Supply Current (Disabled) 0.40 0.8
1.0
TH_SD Threshold Voltage for V* -1.65 \"
Shutdown Mode
I_SD PIN | Shutdown Pin Input Current SD Pin Connected to 0V (Note 7) -30 HA
Ton On Time after Shutdown 83 nsec
Torr Off Time to Shutdown 160 nsec
Rout Output Resistance Closed Rg = 10kQ, f = 1kHz, A, = -1 29
Loop Re = 10kQ, f = 1MHz, A, = -1 253 me
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+ 5V BRI
FRORVIRY . XTo U 2y MEiE, Ty =25C. VI=%+5V, Vo= Vey =V 72, Ry =2kQ (AEEERITV T 2)
ThRIESNET, KFOV Iy METRRERMEICED SNET,
Symbol Parameter Conditions Min Typ Max Units
(Note 6) | (Note 5) | (Note 6)
BW -3dB BW Ay = +1 150 228
MHz
Ay = -1 65
BWy.1gs | 0.1dB Gain Flatness Re = 2.26kQ, R = 1kQ 18 MHz
FPBW Full Power Bandwidth Ay = +1, Vour = 2Vpp, —1dB 29 MHz
GBW Gain Bandwidth Product Ay = +1 90 MHz
en Input-Referred Voltage Noise | Rg = 33kQ f = 10kHz 19 NT
f = 1IMHz 16
in Input-Referred Current Noise | Rg = 1MQ f = 10kHz 1.13 oA JHz
f = 1MHz 0.34
THD Total Harmonic Distortion f=5MHz, Vg = 2Vpp, Ay = +2, -71.2 dBc
R, = 1kQ
DG Differential Gain NTSC, Ay = +2 0.1 %
R, = 150Q
DP Differential Phase NTSC, A, = +2 0.0583 deg
R_ = 150Q
Ts Settling Time Vo = 2Vpp, £0.1% 33 ns
SR Slew Rate Ay = -1 (Note 8) 140 200 V/us
Vos Input Offset Voltage 1.03 5 mV
7
TC Vos | Input Offset Voltage Drift (Note 11) 8 uv/c
lg Input Bias Current (Note 7) -1.40 -2.6 WA
-3.25
los Input Offset Current 20 800 nA
1000
Rin Common Mode Input Ay +1, f = 1kHz, Rg = TMQ 7.5 MQ
Resistance
Cin Common Mode Input Ay = +1, Rg = 100kQ 1.28 pF
Capacitance
CMVR Common Mode Input Voltage | CMRR > 50dB -5.3 -5.2
Range -5.1
3.8 4.0 v
3.6
CMRR Common Mode Rejection (Note 12) 72 95 dB
Ratio
AvoL Large Signal Voltage Gain Vo = 9Vpp, R = 2kQ 88 100
84
dB
Vo = 8Vpp, R = 150Q 74 77
70
Vo Output Swing R, = 2kQ, V|, = 200mV 4.85 4.96
High R, = 1509, V,p = 200mV 455 4.80 v
R_ = 50Q, V|, = 200mV 3.60 4.55
Output Swing R = 2kQ, V| = —-200mV -4.97 -4.90
Low R_ = 150Q, V,p = -200mV -4.85 -4.55 \Y
R, =50Q, V5 = -200mV -4.65 -4.30
Isc Output Short Circuit Current Sourcing to Ground, (Note 10) 100 168
80
Sinking to Ground, (Note 10) 110 190 mA
85
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+ 5V BRI (o5%)

FERRORVIEY . 3TV Iy MiZ, T;=25C. VI=+5V, Vo =Vey =V /2, Ry = 2kQ (EEEMIZ VT 2)
THIFSNET, KFOV I v MEFSEEFHEICEHE S ET,

Symbol Parameter Conditions Min Typ Max Units
(Note 6) | (Note 5) | (Note 6)
lour Output Current Vo = 0.5V from either supply 112 mA
PSRR Power Supply Rejection Ratio | (Note 12) 72 96 dB
Is Supply Current (Enabled) No Load 4.18 6.5
8.5
Supply Current (Disabled) 0.758 1.0 mA
1.3
TH_SD Threshold Voltage for V* - 1.67 \
Shutdown Mode
I_SD PIN | Shutdown Pin Input Current SD Pin Connected to -5V (Note 7) -84 pA
Ton On Time after Shutdown 83 nsec
Torr Off Time to Shutdown 160 nsec
Rout Output Resistance Closed Re = 10kQ, f = 1kHz, A, = -1 32
Loop Rr = 10k, f = 1MHz, A, = -1 226 me
Note 1: [kt KIER | L1, T34 ACHHEZE U SEDAHEMS S 5 LR E X FIRE O Z & T, TEfEERK]) LIX, 7510 A0 HET 54

Ha R LETR, FEDHREZMRIET 2 bDTIEH Y WA, RIESNIA LB LOBET 57 A F SOV T,

ZEMLTIES N,

FEAMIHE) %

Note 2: AMEEF/LTIE, 1.5kQ & 100pF % EFZHEG L £3,
Note 3: HL—FEJ, NEIEHO &L L THEB S L LA HEA SN ET, FERENEO & EIEBIRETOBERR & RRKFFREGBIRE
150 CEBAHZLERHY ET,
Note 4:  FcKiHEE L. TJ(MAX)\ 0o Tp OBIEE LTRDD ZENTEET, (LEQEMIRE TORRKFHFHEEEIL.
Pp = (TJ(MAX) -TA) 03a T TRTOEEIZ, 7V >~ NEMICERB AN AT Loy r =V %8B e LET,
Note 5:  fRFME (Typ it ) &iddk b PN B EZ R L E T,
Note 6: I _XTDV v MiZ, RBRELIIHHAICL VRS TOET,
Note 7: 7 /3A A(Z[A1 > THiAVIATE IR 2 EHF M OER & EFRL TVET,
Note 8: A/L—L— NMIVH ERY AN—L— b EMLBETRY ZAL—L— b EDFEHETT,
Note9: ~3v - EF/LTIE, 0Q & 200pF Z EXNICHEE L £,
Note 10: EiEFBRITBERFBR D 1 > TT,
Note 11: KR O EIREE TD Vog DE{LEE | IREECEORIMETEH L L, A7y MEEDEE RY 7 MEBSRED 7,
Note 12: f = 1kHz ( [MURAZRMEEERE) ORESHL T EEW, )
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2 7
|5 5 -IN — v*
\/‘_2.
aN——] - LS outPUT
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Top View Top View
B AER
Package Part Number Package Marking Transport Media NSC Drawing
6-Pin SOT-23 LMH6639MF A81A 1k Units Tape and Reel MFO6A
LMH6639MFX 3k Units Tape and Reel
8-Pin SOIC LMH6639MA LMH6639MA Rails MO8A
LMHB6639MAX 2.5k Units Tape and Reel
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KT IERERE

los vs. Vg for Various Temperature

0.01

0—125°C

-0.01 85°C

0.02 %°C

log (NA)

-0.03

-0.04
-40°C
-0.05

-0.06

2 4 6 8 10 12
Vs (V)

Vos vs. Vg for 3 Representative Units

1

T T
T,=85°C
05 ,\
UNIT 1
s 0 i
£ UNIT 2
9]
O
> 05 !
-1
UNIT 3
15 I
2 3 4 5 6 7 8 9 10

Vg (V)

Vos Vs. Vg for 3 Representative Units

06
0.4 r
¥
UNIT 1
02
0 !
z oa UNIT 2
>8 T,=-40°C
0.4
UNIT 3
06 ‘L
08
A

HFROROIY Ty =25C V=425V == 25V, Ay =+ 2 TRp = 330Q. Ay =— | TRp = 1kQ TF, (03%)

Vos Vs. Vg for 3 Representative Units

1

0.5

T,=125°C

UNI|T1

UNI|T2

Vs (V)

Vos Vs. Vg for 3 Representative Units

06
0.4
02
0
-0.2

-0.4

Vgg (MV)

-0.6

A
T;=25°C UNIIT1
UNI\T2
/
UNIT 3
2 3 4 5 6 7 8 9 10

Vg (V)

IsuppLy VS- Ve for Various Temperature

7
6.5
6
55
5
45
4
35
3
25
2

Ig (MA)

-VS=10V

AR

125°C

f

85°C

7

v
25°C

|

| A
T

-40°C

101 2 3 45 6 7 8 910

Vem V)

www.national.com/jpn/




KT IERERE

B ORONRY T, =25C. VI =4+25V =—25V, Ay =+ 2 CRr=1330Q, Ay =— 1 TRp = 1kQ T, (D3%)
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KRG EREE
B ORONRY T, =25C. VI =4+25V =—25V, Ay =+ 2 CRr=1330Q, Ay =— 1 TRp = 1kQ T, (D3%)
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B ORONRY T, =25C. VI =4+25V =—25V, Ay =+ 2 CRr=1330Q, Ay =— 1 TRp = 1kQ T, (D3%)
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(0.254 —0.508)

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

S THEB it o722 B Y inches (millimeters)
[A}4=—— 115+.003 ———f PKG SYMM
[2.92%0.07] ¢
6 4
112+.006 .063%.003
[2.84:0.15] [1.6%0.07] P
(6X .03
___________________ to.
|! T - —f—
|
)
| D,\ (6x 027 I
3 ' PIN 1 1D 10.691
|3
. | RECOMMENDED LAND PATTERN
R.004 MIN TYP
{0.11
[ \ R.004 MIN TYP
(.040 )
.038-.048
B i1.02]
10.97-1.221 .0060%- 913 TYP
— [o. 152’8 8%2
[ 004 [0.11]C ’[ ‘\7
6X .0148 ooso«l———l .002-.006 SEATING
{0. 375]«0 10z [o 05-0.151 (.025 TYP)J— PLANE
10.621
[#].008 To. 2]@|C|A©IB©‘ _014-.022 TYP —
10.36-0.55]

NS Package Number MO8A

MFOBA (Rev C)
6-Pin SOT23
NS Package Number MFO6A
_ 0.189-0.197 _
" (4.800—5.004)
|8 7 6 5
0.228—0.244
{5.791—6.198)
0.010 max
— (0.254)
Leapno. 1”123 4 30]7
IDENT e
0.150 ~0.157
{3.810—3.988)
0.053 —0.069
0.010-0.020 , 450 g0 3461783
8° MAX TYP .0.004-0.010
ALL LEADS (0.102-0.254)
L/Bgi E hy, ¢ j——* L SEATING
0.004 / ? ? * ? PLANE
{0.102) 0.014
0.008—0.010 ———  0.050 0.014-0.020
L TR ) TIPS _ 0.050 | -0:014-0.020 ryp
{0.203—0.254) 0.016-0.050 (0.3%) 270 > (0.356-0.508)
TYP ALL LEADS (0.406 -1.270) YP 0.008 1yp )| g—
TYP ALL LEADS (0.203) MOBA (REV H)
8-Pin SOIC
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