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LMH6611/LMH6612 Single Supply 345 MHz Rail-to-Rail Output Amplifiers
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LMH6611/LMH6612

MR RKEMR Note 1)

ATF—H—MZIEER -

MZZFHEAOREEHRShTOERA,

BET HERNERESRBRA ZORIEESEIZE,

ESD Tffif£ (Note 2)
NEET IV
Ae

ASe e Ligth

S a2

P iR EE (Note 3)
Bh{EEHE (Note 1)

BHEEVg=V =V )
JE PRIR S #iPH (Note 3)

BEET L
BFEE (Vg=VT—V )

+ 3V EX AR

B DRV RV~ TOYIy ML, Ty=+25C, V=3V, V =0V, Vg=V "=V | DISABLE = 3V,
VemM = Vo=V 2, Ay =+ 1, Rp = 0Q THRIESNTEY, Ay #+ 1 DEEXRp = 560Q, R = 1kQ TF, KFEOUIy
MV AR B HR PR SV E T (Note 4),

2,000V .
PR b= CBEHL (0 1)
2,000V .
6 E°> TSOT23
200V .
8 > SOIC
1,000V
12V

150 °C (max)

2.7V ~ 11V

—40C~+125°C

231 C/W
160 C /W

Symbaol Parameter Condition Min Typ Max Units
[(MNote 8 | (Nete 7) | (Nole 8)
Frequency Domain Response
S5BW |3 dB Bandwidth Small Signal A =1, R =1k, Vg1 =0.2 Vs 305 -
Ay=2, =1, R = 1K, Vop =02 Ve 15
GEW Gain Bandwidth Ay =10, Re =2 k12, A = 2210, R = 1 ki, 115 135
{LMHE511) Vourr=02Vee MHz
Gain Bandwidth Ay =10, Rp = 2 ki), Rg = 22102, R, = 1 k{}, 130
(LMHE612) Vour = 0.2 Ve
LSBW -3 dB Bandwidth Large Signal |A, =1, R =1 KL Vour=1.5Ves a0
Ay = =1, B, = 1500, Vigyr = 2 Ve 85 iz
Peak Peaking Ay=1 1.0 dB
0.1 0.1 dB Bandwidih Ay=1.Vaur=05Vpe. B =1 k0 33
dBBW Ay =2, Voyr = 0.5 Vpp, R = 1 ki 65
Rg = R = 5600 MHz
Ay =2 Vour = 1.5 Vpp R = 15002, a7
R = Ag = 51042
DG Differential Gain A, =2, 4.43 MHz, D.8Y « V7 < 2V, 0.03 %
R_=1500 to V+/2
op Ditferential Phase Ay =2, 4.43 MHz, 0.6V < Vg r < 2V, 0.06 deg
R, = 150€ to V+/2
Time Domain Response
e Rise & Fall Time 1.5V Step, A, =1 28 ns
SR Slew Rate 2V Step, A, =1 330 Vius
Loaq 0.1% Seltling Tima 2V Step, Ay = =1 74 "
| 0.01% Settling Tima 2V Step, A, = -1 116
Moise and Distortion Performance
SFDOR  |Spurious Free Dynamic Range (1. = 100 kHz, A, = -1, Vg i=2 Ve 109
fo=1MHz, Ay = -1, Vg1 =2 Ve av dBc
fe=5MHz, Ay ==1, Vg =2 Vpp 80
a, Input Voltage Moisa f =100 kHz 10 nvifHz
iy Input Current Noise =100 kHz 2 pAnfHZ
cT Crosstalk f=5MHz V=2 Vpp 7 dB
{LMHE612)
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+ 3V ERMFHE (oo%)
DRV RD T R TOYVIyMEIE, Ty=+25C, V=3V, V =0V, Vg=V "=V | DISABLE = 3V,
Vem = Vo =V 20 Ay =+ 1, Rp = 0Q THRAESNTEY, Ay #+ 1 DEEZRp = 560Q. R = 1kQ TF, KFOUIy
MBS AR EE L PH 38 S E T (Note 4),

Symbol Parameter Condition Min Typ Max Units
[(Mote 8) | (Nete 7) | (Nole 8)
Input, DC Performance
Ves Input Offset Voltage Ve = 0.5V 0.022 | £0.600
(LMHBE611) +1.0
Input Offset Voltage Vi = 0.5V -0.015 | =0.750 o
(LMHEB612) 1.3
TCVqas | Input Offset Voltage Average Drift | (Note 5) 01 PG
I Input Bias Current Ve = 0.5V -5.9 =101
-11.1 WA
loy Input Offset Current 0.01 +0.5
+0.7 WA
Cy Input Capacitance 25 pF
Ry Input Resistance 6 M2
CMVR Input Voltage Range DC, CMRA = 76 dB =0.2 1.8 WV
CMRR  |Common Mode Rejection Ratio [V, Stepped from -0.1V 10 1.7V 79 98 dB
Aoy Open Loop Gain R = 1KY, Vour =27V 10 0.3V 89 m
R = 1500, Vg r = 2.5V to 0.5V 78 85 oA
Output DC Characteristics
Vo Output Swing High (LMHBE11)  |R_ =1 k2 to V+/2 59 72
(Voltage from V+ Supply Rail) 76
R, =150£ to V=2 133 168
182
Output Swing Low (LMHE811)  |R_= 1 ki2 o V+/2 58 4
(Viollage from V- Supply Rail) BD
R = 15002 to V+2 133 171
188
R, =1500 to V- 42 52
56 y
Qutput Swing High (LMHBE12) (R, = 1 kil to V42 58 68
(Voltage from V+ Supply Rail) 73
R, = 15001 to V+/2 131 157
72
Output Swing Low (LMHE612)  |R, =1 ki to V+/2 61 71
{Violtage from V- Supply Rail) 79
R, = 15002 to V+/2 139 168
187
A, = 1500 to V- 43 51
56
lor Linear Qutput Current Vo = V42 (Note 6) *70 mé
Ry OQuiput Resistance t=1MHz 0.07 0
Enable Pin Operation
Enable High Violtage Threshold | Enabled (Nofe 5) 2.0 Vv
Enable Pin High Current Vimmme = 3V 0.001 pA
Enable Low Voltage Threshold | Disabled | Note 5) 1.0 W
Enable Pin Low Current Vomme=0v 0.8 A
| Tum-On Time 18 ns
Ly Tum-Off Time 50 ns
www.national.com/jpn/ 3
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LMH6611/LMH6612

+ 3V EKHIFEFE (oo

FFRLORVIRD T R TOYIyMER, T;=+25C, V=3V, V =0V, V¢=V "=V DISABLE = 3V,
Vem =Vo =V 2, Ay =+ 1, Rp=0Q THRASNTEY, Ay #+ 1 DEXRE = 560Q, Ry = 1kQ TF, KFEOUIy

ME AR E R I S E T (Note 4),

Symbaol Parameter Condition Min Typ Max Units
[(MNote 8) | (Note 7) | (Nole 8)

Power Supply Performance

PSRA Power Supply Rejection Ratio DC, V= 0.5V, Vg =27V 10 11V 81 96 dB

Ig Supply Current (LMHB611) R == 3.0 3.4

a8 ik

Supply Current (LMHE612) A == 295 3.45
(per channel) 3.9

lag Disable Shutdown Current DISABLE = OV 101 132 i
(LMHBE11)

+ 5V ERARHE

FEEO D7V R TOUIy ML, T;=+25°C. V=5V, V =0V, Vg=V " —V | DISABLE = 5V,
Vem =Vo =V 2, Ay =+ 1, Rp=0Q THRAENTEY, Ay #+ 1 DEXRE = 560Q. Ry = 1kQ TF, KFEDOUIv

ME 3 iR F P S ET,

Symbol Parameter Condition Min Typ Manx Units
(Mote &) | (Nete 7) | (Note 8)
Frequency Domain Response
SSBW  |-3 dB Bandwidth Small Signal | A, =1, R =1 KL Vgur = 0.2 Ve 345 -
Ay=2 =1, B =1k} Vgr =02 Vgp 1z
GEW Gain Bandwidth Ay=10, R = 2k, Ry = 2210, R = 1 k0, 115 135
{LMHE511) Vour = 0.2 Ve MHz
Gain Bandwidth Ay=10, Rp = 2 ki, Rg = 2210}, Ry = 1 ki, 130
(LMHB8612) Vour = 0.2 Vpp
LSBW -3 dB Bandwidth Large Signal [A, =1, R =1 K, Vour =2 Ve 7 MHz
Ay =2, R =1500 Vgr =2 Vi 85
Peak Peaking Ay=1 0.3 dB
0.1 0.1 dB Bandwidih By=1, Vaour=05Vps, A =1 k2 45
il Ay =2, Vgur = 0.5 Vpp, B = 1kQ 68
Ry = Ry = 6800 MHz
Ay =2, Vour =2 Ve A = 1500, 45
Re = Ry = 66501
DG Ditferential Gain A, =2, 4.43 MHz, DBV « Vg p < 2V, 0.05 %
R, = 1500 1o V2
oP Ditterential Phase Ay =2, 443 MHz, 0.6V < Vgp < 2V, 0.06 deg
R, = 15001 to V+/2
Time Domain Response
L Rise & Fall Time 2V Stap. Ay =1 36 ns
SR Slew Rate 2V Step, A, =1 460 Vips
L oaq 0.1% Seltling Time 2V Stap, Ay = =1 &7 -
| 0.01% Settling Time 2V Stap, A, =-1 100
Distortion and Noise Performance
SFDR  |Spurious Free Dynamic Range |[l. =100 kHz, A, =2, Vor =2 Vpp 102
te=1MHz, Ay =2 Vour =2 Ve 96 dBe
le=5MHz, A, =2 V=2V g2
a, Input Voltage Moise f=100 kHz 10 avidHz
i, Input Current Noise f =100 kHz 2 paHz
cT Crosstalk f=5MHz, Viy =2 Vpp i dB
{LMHE612)

www.national.com/jpn/




+ 5V EKHIFEFE (oo%)

MEV 4= B R PRI SV E T

FRLORVIRDT R TOYIYMER, T;=+25C, V=5V, V =0V, V¢=V "=V DISABLE = 5V,
Vem =Vo =V 2, Ay =+ 1, Rp=0Q THRASNTEY, Ay #+ 1 DEXRE = 560Q, Ry = 1kQ TF, KFEOUIy

Symbol Parameter Condition Min Typ Max Units
(Mote 8 | (Nete 7) | (Note 8)
Input, DC Performance
Ves Input Offset Voltage Ve = 0.5V 0.013 +0.600
(LMHS611) +1.0
Input Offset Voltage Ve = 0.6V 0022 | 0750 | ™
(LMHES12) +1.3
TCVqas | Input Offset Voltage Average (Note 5) 04 PG
Drift
Is Input Bias Current Vo = 0.5V 6.3 =101
=111 i
Ig Input Offset Current om +0.5 A
0.7
Cu Input Capacitance 25 pF
Ay Input Resistance ] M2
CMVR Input Voltage Range DC, CMRR = 78 dB ~0.2 3.8 v
CMBR Commaon Mode Rejection Ratio |V, Stepped from =01V 1o 3.7V 81 98 dB
Ay Open Loop Gain R, =1 kid, Vg = 4.6V to 0.4V a2 103 g
R, = 15001, Vgr = 4.4V to 0.6V 80 85
QOutput DC Characteristics
Vo Output Swing High (LMHE&11) |R, =1 kil to V+/2 76 a0
(Veltage from W+ Supply Rail) 93
R, =15001 to v+f2 195 239
256
Output Swing Low (LMHES11)  |R, =1 ka2 to V2 74 22
(Violtage from V- Supply Rail) a8
Ry =15001 to V+2 183 243
265
R, = 15002 to V- 48 60
oS 1
Output Swing High (LMHBE12} | R =1 kX to V2 75 88 b
(Voltage from V+ Supply Rail) 9
R =15001 to V42 195 223
241
Output Swing Low (LMHEE12)  |R, = 1 kil to V-2 77 88
(Violtage from V- Supply Rail) a8
A, =15001 to V+2 202 234
261
R, = 15002 to V- 49 58
64
laur Lingar Qutput Current Moy = V42 (Nate 6) =100 ma
A, Output Resistance I=1MHz 0.07 0
Enable Pin Operation
Enable High Voltage Threshold |Enabled (Nofe &) 3.0 v
Enable Pin High Current Ve = 5V 1.2 A
Enable Low Voltage Threshold | Disabled (Nefe 5) 20 v
Enable Pin Low Current Viemme = OV 2.8 HA
| Turn-On Time 20 ns
e Tum-Off Time 60 ns

www.national.com/jpn/

CLO9HINT/L L99HINT



LMH6611/LMH6612

+ 5V ERMFHE (oo%)

DRV RD T R TOVIyMEIE, Ty=+25C, V=5V, V =0V, Vg=V "=V | DISABLE = 5V,

Vem = Vo =V 20 Ay =+ 1, Rp = 0Q THRAESNTEY, Ay #+ 1 DEEZRp = 560Q. R = 1kQ TF, KFOUIy
ME IR LR E A S ET,

Symbol Parameter Condition Min Typ Max Units
(Mote 8 | {(Note 7) | (Note 8)
Power Supply Performance
PSRA Power Supply Rejection Ratio  |DC, Vi, = 0.5V, Vg =27V to 11V 81 2l dB
I Supply Current (LMHE611) R == 3z 3.6
4.
E m#
Supply Current (LMHE612) =@ 3.2 a7
(per channel) 4,25
lzn Disable Shutdown Current DISABLE = 0V 120 162 1Ty
(LMHB811)
+ 5V EXARE
ROV RD T R TOVIyMEE, Ty=+25C, VI =5V, V =—5V, Vg=V "=V~ DISABLE = 5V,

Vem = Vo = 0V, Ay =+ 1, Rp=0Q THRIESNTEY, Ay #+ 1 DEXRp =560Q. Ry = 1kQ TF, KFEDOUIvMHA
AR ERICEASNETS,

Symbol Parameter Condition Min Typ Manx Units
(Mote &) | (Nete 7) | (Note 8)
Frequency Domain Response
SSBW  |-3 dB Bandwidth Small Signal | A, =1, R =1 KL Vgur = 0.2 Ve 365 -
Ay=2 =1, B =1k} Vgr =02 Vgp 10
GEW Gain Bandwidth Ay=10, R = 2k, Ry = 2210, R = 1 k0, 115 135
(LMHE611) Vour = 0.2 Vep —
Gain Bandwidth Ay=10, Rp = 2 ki, Rg = 2210}, Ry = 1 ki, 130
(LMHB8612) Vour = 0.2 Vpp
LSBW -3 dB Bandwidth Large Signal [A, =1, R =1 K, Vour =2 Ve a5 o
Ay =2, R =1500Q, Voyr =2 Ve ar
Peak Peaking Ay=1 0.01 dB
0.1 0.1 dB Bandwidih By=1, Vaour=05Vps, A =1 k2 92
il Ay =2, Vgur = 0.5 Vpp, B = 1kQ 65
Ry = Ry = 7500 MHz
Ay =2 Vgyr =2 Vpp R = 15002, 43
Re = Ry = 6800
DG Ditferential Gain A, =2, 4.43 MHz, DBV « Vg p < 2V, 0.05 %
R, = 1500 1o V2
oP Ditterential Phase Ay =2, 443 MHz, 0.6V < Vgp < 2V, 0.05 deg
R, = 15001 to V+/2
Time Domain Response
L Rise & Fall Time 2V Stap. Ay =1 35 ns
SR Slew Rate 2V Step, A, =1 460 Vips
L oaq 0.1% Seltling Time 2V Stap, Ay = =1 60 -
| 0.01% Settling Time 2V Stap, A, =-1 100
Moise and Distortion Performance
SFDR  |Spurious Free Dynamic Range |f. =100 kHz, Ay =2, Vo7 =2 Ve 102
le=1MHz A, =2 Vo =2 Ve 100 dBc
fe=5MHz, Ay =2, Vpyr=2Vpp 81
a, Input Voltage Moise f=100 kHz 10 avidHz
i, Input Current Noise f =100 kHz 2 paHz
cT Crosstalk f=5MHz, Viy =2 Vpp i dB
{LMHE612)
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+ 5V ERMFHE (oo%)
L ORWRD T R TOVIyMEE, Ty=+25C, VI =5V, V =—5V, Vg=V "=V~ DISABLE = 5V,
Vem = Vo = 0V, Ay =+ 1, Rp=0Q THRIESNTEY, Ay #+ 1 OEXRp =560Q. Ry = 1kQ TF, KFEDOUIvMA
AR BRI A S ET,

Symbol Parameter Condition Min Typ Max Units
(Mote 8 | (Nete 7) | (Note 8)
Input DC Performance
Ves Input Offset Voltage Ve = -4.5V 0.074 +0.600
(LMHS611) +1.1
Input Offset Voltage Ve = 45V 00es | =0750 | ™
(LMHES12) +1.4
TCVqas | Input Offset Voltage Average (Note 5) 0.4 PG
Drift
Is Input Bias Current Vo = -4.5V -6.5 =101
=111 i
Ig Input Offset Current om +0.5 A
0.7
Cu Input Capacitance 25 pF
Ay Input Resistance ] M2
CMVR Input Voltage Range DC, CMRA = 81 dB -5.2 3.8 v
CMBR Commaon Mode Rejection Ratio |V, Stepped from =51V 1o 3.7V 81 98 dB
Aoy Open Loop Gain A, =1 ki), Vg, = +4.6V o —4.6Y 95 103 p
R, = 15062, Vayr = +4.3V to 4.3V 80 a7
QOutput DC Characteristics
Vo Output Swing High (LMHEE11) | R =1 kil to GND 107 125
(Veltage from W+ Supply Rail) 130
R, = 1500 to GND 339 402
433
Output Swing Low (LMHE611) | A, =1 kit to GND 103 123
(Violtage from V- Supply Rail) 132
R, = 15002 to GND 332 404
445
R = 1500 10 V- 54 70
74
Output Swing High (LMHBE12} | =1 ki}to GND 107 118 my
(Voltage from V+ Supply Rail) 125
R, = 1500 to GND 340 avs
407
Output Swing Low (LMHE612)  |R, =1 kil to GND 108 120
(Violtage from V- Supply Rail) 135
R, = 15001 1o GND 348 389
434
A, = 15002 10 V- 56 66
74
laur Lingar Qutput Current Vayr = GND (Note &) 120 ma
A, Output Resistance I=1MHz 0.07 0
Enable Pin Operation
Enable High Voltage Threshold |Enabled (Nofe &) 0.5 v
Enable Pin High Current Ve = +5V 17.0 A
Enable Low Voltage Threshold | Disabled (Nofe 5) =0.5 v
Enable Pin Low Current Vimase = -5V 18.6 HA
| Turn-On Time 19 ns
e Tum-Off Time 60 ns

www.national.com/jpn/
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LMH6611/LMH6612

+ 5V BRBIFFHE (--%)
B ORVRY T N TOYIy M, Ty=+25C, V=5V, V =—5V, Vg=V "=V~ DISABLE = 5V,
VCM Vo =0V, Ay =+ 1, Rp=0Q THRIFSNTEY, Ay #+ 1 DEERp = 560Q, Ry = 1kQ TF, KFOUIvME

IR R CE S ET,

Symbol Parameter Condition Min Typ Max Units
(Note 8 | (Nofe 7) | (Note &)
Power Supply Performance
PSRA Power Supply Rejection Ratio  |DC, Vi, = 4.5V, Vg, = 27V 10 11V 81 96 dB
Is Supply Current (LMHE611) R == a3 3.8
4.4
m#
Supply Current (LMHE612) R == 3,45 4,05
(per channel) 4.85
lapy Disable Shutdown Current DISABLE = -5V 160 212 .
(LMHBE11)
Note 1:  #xti KEMIL., TNEBRDLET NAAPMESND ARRERHDYIYMEEZRUET, BIEEKLIET A ABERET 2502 RLETH, FF
EOEREZRIET Db D THEHVER A, RAEBIE IS I OEDORREAICHOWTIE, TERIRHE] 22U TTZE0,
Note 2:  AfFE7 /L ik MIL-STD-883, Method 3015.7, ~3v « &7 /Lt i JESD22-A115-A (ESD MM std. of JEDEC)
B () FE BT T Vi AR JESD22-C101-C (ESD FICDM std. of JEDEC),
Note 3: S KWH#HE L. T) (MAX)> 04 PRAFELTROONET, (LEOFEBIREICHT DR KTFRHEENIL, Pp= (Tj(max) Ta)0ja TH,
TRTOEEIL, TV NERICEEA ST LT —Vh it R e LET,
Note 4: KFEDVIyIRFLIL, — 40 C~ 125 COFMPHIZHEHSNET,
Note 5:  Vog OE(LEAZIREZ(LRTHRAT 2L, BEOFHRIZMEAREVET,
Note 6:  HI/JAFE T DI LITRES TS, Y —RAEREITT -V BIREMBAN Ioyr DPRFMEIVERHOTEIT, TS AERBISEDBZNNH
LOTHIEL £ A,
Note 7: U (typ) MEIZEFIERFAIFIC R 5/ 3T A—F OFEUENE (norm) ZEK L E T, EEEOREMEIT, BFMICEILTDEE0IC, TV r—Ta ok
ICHIRFFLET, ZOEMI iTxl\*nUﬁf 370 T OB EH \—X]Téf%ufl:{ﬁ'@ﬂi&)”)iﬁ‘/m)
Note 8:  UIv Ml 25 CIZB W TR DO REMRAE LT COET, IIFIREEFIPH COYIy MEITFEHER GBS B (SQC) Fikax AV BfRICL-T
BAESN TV ET,
Note 9: =D/ 3TA—#i%, BEHORMERHEIIC L > TRIES N TRY, TR TIETANNEY A,
EVEER
6 E> TSOT23 8 E> soIC
1 ~ 8
Vour 1 6\t OUTA — — v
A
INA =2 r I outs
v 2 5 DISABLE
3 6
+IN A -INB
a2 LN N
.4 5
Vv — +INB
Top View
Top View
BlaiER
Package Part Number Package Marking Transport Media NSC Drawing
LMH6611MK 1k Units Tape and Reel
6-Pin TSOT23 LMH6611MKE AX4A 250 Units Tape and Reel MKOBA
LMH6611MKX 3k Units Tape and Reel
. LMH6612MA 95 Rail/Units
8-Pin SOIC LMH6612MA - MO8A
LMH6612MAX 2.5k Units Tape and Reel
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IZCEET,
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r—ar TN T NI SN TOET,

ITFEDE S RRE A/D 2 /3 —4 (ADC) ZBEEN§5— A1,
BE QU LEoEERE AC AR DC ARG LET, Lz
NoT, ZEMQ OFEANA =L RLEH A e —F
ADEPEFEA T 1L, ADC AARTANREL TR T,
LMH6611/LMH6612 X, f = 1IMHz T 0.07Q O{EH 11
E—Z AT, ADC RIANE, VAT ARED A X%
WDy 7 7om—/3R « T4 HZEUTHRELE, ADC O
HAF Iy« LoV eEE AT 512iE. ADC A1 AJ1E
JEAIRIZHR U CBEEh A L EAHVET,

E5E TV MEWR (PCB) EREWF—T A EEDHDT, VA
Th e JAXMMEENENCETE L., 758 ADC 2RI A S EE
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HELET, 717/1/ I T TR O EEME TR T D
WX, WODDFERHVET, 1 DI TNV RpnEE
B~ 5515, B 1 DIIEENOER LTS R
T, H1OFETIEIVIAVAN—A, #2ORFETIE
FEBNA T — APME T,

ERED NS —RFA L —F AN T WIS N HHD
T, ADC OANERETHIAIH A E—F L ADIEF I
BNy Ty« TUTNRBETT, AJTEEDOR T EE/NE

(DI, AR v M (C) & ADC OB 2D

10 fHIZL T, AT T O COMARRBIE A MR L2 E
PRSI, S OESHEN (R) 2+ 47 RESICLET

(Figure 4 M8 ), ZLOT 7V —TarCix, X707
J1& ADC AT ORICEF 53 BT A R 52 LI LD R
NHVET, ZOIHREFHHL, 21'A7/70)Hj73@2f’*“%:
HIFRT 201 SLHET, ZOEFIBFICRETHHEIT. &
VMEIZE AT U I 52 6NDAMALE—F AN RELR
D, X7 T OEE R ES (THD) Rtk a2 deE3 50T
ICEZETY, 72721 ADC ZERENI DAL E—H LR« ) —
AR BEL COET, LER-T, ZOEIIKGLOE
X, HAEHETWHEA T 7L ADC @ THD, SNR,
SFDR ORHEN L EINDINTRETHMERHVET,

AR7LTE ADC DR EESN

ADC 52 AT oA AT 2 —2FHLE M RS
BNELNDLREZ BT DI LN AR A KT, Y4E, THD,
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N7 FEEA,
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IRVAT A s TV r—vartbHivE, & SNR ZXE L,
THD <° SFDR ZigHEZ L C /A R BARL QDY AT A
TV —arbbET,

JARNE, AT 7L ADC O 5 CIEH I E B 1E T,
ADC OEKRMEREICHEET LT /A XFIT 3 > ET, &
Fb/ AR, ADC BENBIAETD /AR (BT &R ).,
ZLCT IV r—var BN AT 5 /A XCY, AHIRD
A =B AT RXT T DA R E 9, B
. ADC @ SN t (SNR) (Zk=iz Lok b ET,

SNR ( B dB) = 6.02*N + 1.72

N IZ ADC OffgETY, #lziE., ZoXickds 128y
ADC @ SNR /% 74dB T9, L»L. FEHAYZ: SNR EITH
72dB T9, SNR #i&#ETDHIZIX, ADC RTA /3D /A X% T
EDOTIMZDMERHYET, LMH6611/LMH6612 DEE /
AXIHEL, DT 10nV/VHz T,

FT T E ADC OAFHER 7 RIIL ILSB LINEL F7,
LMH6611/LMH6612 @ 0.01% kU7 BE1Z 100ns T9,

ADC FZ7A/3® THD 1%, ADC ¢ THD J0HAEHYITARLAeD
%9, LMH6611/LMH6612 @ SFDR (%, 2Vpp Dt /), IMHz
DAFJEEHCT 96dBe TY,

{Z 8%t /A X+ (SINAD) 1%, SNR & THD DOfiiZ#i
HAEDET/FA—FTT, SINAD T, DC ZB<Emiiiks a4
Termy VRO 0% TS EF LN DT X TDA
NIMVEG O RMS EIZx9 5, IG5 RMS flEEL T
EFEENFET, SINAD /E SNR & THD 235k AU kvsRd b
9,

-SNR
SINAD =20 * LOG,/ 10"

THD
10
+10

SINAD {9 X TOLFELL AW B E L 752 AT el
B9 HDT, ADC OXAF Iy REDOR AR ELRVE
T, OB a0 T, 3D ADC RIA-DT —XF7F %
EREANCRHRIALE T,
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UG IWIVRAN -V STILTIUREH ADC RS54 /8

ZOT =X TIF X NIART T DO AN sy
IV R ARNERHY, T T D7 R
ADC DY 7N R ATNHFRENE T, T 10nV/VHz
D& /A XL 345MHz O JEVEHRIEIZ LY. LMH6611 1%, ™
ROV TR — VRS L DB IR T — %77 F v % FF
12 Evhd ADC1218101 500KSPS ~ 1MSPS ADC % BxH)
TAHDIZIEFITEL TWET, Figure 412, ZF AV — 1 (K
#5) D 2 R % EIRHERE R T ADC121S101 ZBFEh 95 LMH6611
ORI ERUES, KEEHERO G N IER SRR LRI

Ry R,
1uF 5490 5490
IN —W\—¢ MWV

HAIRE L5720 FnET, Table 112,
ADC1218101 & A Gdot7= LMH6611 O¥RET —Z %R/ LU E
9. ADC RZADH A7 JEH SR 500kHz 1, RUTEY

ROBIET,
X ;
VRQXR5XC2X05

T T DT AATRKNAE > TRIESIVET

fom -

- R
GAIN = -

5V

1 uFT 0.1 uF-[ 0.01 pF.l_
GND% . .

FIGURE 4. Single to Single ADC Driver

TABLE 1. ADC121S101 L## &€ 7= LMH6611 ¥tk

Amplifier SINAD SNR THD SFDR ENOB Notes
Output/ADC Input (dB) (dB) (dB) (dBc)
4 70.2 71.6 -75.7 77.6 11.4 ADC1215101 @ f =200 kHz
F77E ADC NEUEREER 75813, EHo07F o AD IUARN—RETUTIIRRERIRDATICALE L TZE

PNAZBMERITAANRATHIEREETT, 0.1uF OEIIy
JearF UYL 10uF XA - AT U EEnNEnoE
e ANTTEDRTIESTET, VAT VIOBI% Figure 5 1R
LET, 0.1luF Oar7o4 (C13 & C6) BLWR10uF o=
F Y (C11 & C5) X, LMH6611 & ADCI121S101 OFEFE
MOIEFITEWLEIZHVET,

7R I A T AT D PCB LA T U R EHI BT
DHETEIE IR DO LBV TT,

W,

o ISR - AT UET S ADTESISIE
(< I TR EL TUEEW,

o R—AR— VLTI e R\ IR MIZL T, IR
JEEEREAERLET,

o ARETHIUEI —RTELILET,
o F=ZARROWEA TR ERET AL ET,
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N I:l . U1
Y
ct
LAL=] W12
....:I--9 \U3 C15
= R1
N = Ar
.&r-lﬂ“ <A DI TER Y £
c4 = CS
VIN

FIGURE 5. LMH6611 and ADC121S101 Layout

UG IIVEAS - £81HH A ADC K548

Figure 6 O 7 V2R ANT) - ZE#hH ) ADC K74\,
LMHG6612 T 27 )V « X772 FEHALTRY, o7z
K« V—R% N7 7V 7 U THEEATICEY ADC ZBEEhL £
T, AXTUTD 1 DF, AT U2 OKE (IN — ) A
71& ADCI1218625 DI ER (IN + ) AN & 52=F -
FAY e NyTZ7ELUTERSNTOET, U2 BANGEFEK
HRSH, ADCI21S625 OKEEA T ZBRENL £3, ADC K7A
N+ 2 OF A THERSNTEBY, THD Hftakitice 3
WZ/ARERLES, Ul & U2 W04 T 7 OIERKERA

<

5600

T, FFASEBE 2.5V BRRESNTHET, ZORERICE
D, 0~ Vpgp DYV T NTUR ANGERA ST LT DI
MR 12 AC FEB S, AT U7 DI ERIR - E N Enn
A —ILD 2.5V THRATASNDE, £ 2.5Vpp DHIIE
BE0RBAELET, 2 2O RC OTVF « =AVT 7 -
T4VEH UL & U2 Wi 5O J1E ADC1218625 D AFIORT
RSN, ATRENPSHZEFELIeWE B A XD E %
BNRIZLES, £ RC 740ZI1TIE. #9 22MHz DAY AT
AR RHVET,

+

\

10 uF
INPUT I

5600

560Q

560Q

F 3
220 pF

1
I 3

560Q

ADC1218625

FIGURE 6. Single-Ended to Differential ADC Driver
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ADC1218625 # A A HH7- LMH6612 OF5E% Table 2 1278

LET,
TABLE 2. ADC121S625 &#A# &+ 7= LMH6612 D%
Amplifier SINAD SNR THD SFDR ENOB Notes
Output/ADC Input (dB) (dB) {dB) (dBc)
2.5 68.8 69 -81.5 75.1 11.2 ADC1215625 @ f =20 kHz

EBIAS - ZB)HH 1 ADC FS5A/°

LMH6612 5 =7 /b « X7 71378 A7) - ZdhH ) ADC
RIANRELTHERR L., Figure 7 IR EOICETY — A7
AT ADC ~D Y77V IR cEET, EEMAL - Z=#)
H 71 ADC RIANNZ, 2 DDV IV RAS -7 =

+N (O— —Wv

1uF 5490 5490 22Q
-IN ©_| |_Wv Wv Jv\/\l_l_
390 pF

1pF 5490

VR ADC RIANREL TR TEET, ZNHDORTA/D
KHINE, Z# ADC ORlx D AT LRV ET, K o>
YRAF -7V RS ADC RTA 7 R CHE k24
L. — 1 (K8R) OF A TSN TOET,

549Q

14.3 kQ

14.3 kQ

22Q

390 pF

vy

ADC1218705

14.3 kQ

14.3kQ

1.24 kQ 150 pF ;

FIGURE 7. Differential to Differential ADC Driver
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WOFIL, ADCI21S625 ZHlAAHE 72 LMH6612 O, Hip
% 2 DOEEEICB T R EA LD b D TT, ADC D7
I BAFIv - LU VRTERTHITE, KT 2.5V &

ADC ASIZEIANL £, Figure 81, LMH6612 & ADC121S625
D BEEE £ = 20kHz DA E I TT A4S R0

FFT 757 C7,

TABLE 3. ADC121S625 L#lA&hH 7= LMH6612 DFFiE

FIGURE 8. The FFT Plot of Differential to Differential ADC Driver

Amplifier SINAD SNR THD SFDR ENOB Notes
Output/ADC Input (dB) (dB) (dB) (dBc)
25 72.2 72.3 -87.7 92.1 11.7 ADC1218625 @ f =20 kHz
2.5 72.2 72.2 -87.8 90.8 11.7 ADC1218625 @ f = 200 kHz
FFT
g [Fundameniai | T SINAD: 72215 |
al | 19.999kHz | | SNR: 7234 |
THD; -87 687
10} SFDR: 92128 4
ENOB:11.7
a0} ] -
ant ]
A0k
-50
-6D
-70
He
-80 H2 H7 80,047 kHz
SFDR 60.047 iz H4
80 5.898 kHz H3 78.008 kHz
59,998 Kz
100 - n L - J 1 : | !
I (
=110 —
20}
-130 — —
140}
0 10 1§ 20 25 a0 W 45 S S5 W85 7075 BB W W,

www.national.com/jpn/

25

CLO9HINT/L L99HINT



LMH6611/LMH6612

FIVr—2a G (o)

DC LA - LTk

AT T OREREATIE, FEEofiELL L - 2T
FOW T E2ATDRTUIRERVWIERLIEILIEHY ET,
Figure 9 OEIERIL, ZHDLOEWEOW G EATAES, #HHTE
ZHRET2FIRTKRDOLIBY T,

1. ADEEERDET,
2. ANEEOHEEFHRELET,
Vinmi = Vinmiy T (Vinmax — Vinmmw)/2
3. MERHIEEERDET,
4. HhEBFEOHSZFHELET, =
Vourmmp = Voutmin T (Vourmax — Vourmm)/2 FIGURE 9. DC Level Shifting
5. MERSACEHBELET,
742 = (Vourmax — Vourmin/(Vinmax — VinmiN)
6. AN BHE I~ 7NN EOHLEEEEZFHELE

R

G Re

WOFITIE, Vg 230V ~ 1V, Vour 232V ~ 4V TF,
1. Viy=0V~1V

Fo AVour = Vourmp —7 ¥ X Vinmip 2. Viamp = OV + (IV — 0V)2 = 0.5V
7. fERT2EREEERELET, 3. Vour = 2V ~ 4V
8. AR TAERFLET 4. Vourmmn =2V + (4V — 2V)2 = 3V
JAR « FA =T A+ AVour/Vs
5. A=AV —2V)/(1V — 0V) =2
6. AVOUT=3V*2><05V=2

10. R] %é‘l‘ﬁ‘biﬁ_o R] - RF/ /74,:/
11. R2 %D"—%Lij_ R2 RF/( //])X b‘/])./ 74’/)
12. Rg ##HELET, Rg=Rp/( /AR - F A — 1)

VIN & Vour PMIJFAS LMH6611 OBFEHIIAPNIZHDHT L% T
BLET,

7. BT, EIERELEZ+ SVICRVET,
8. JAR «FAr=2+2/5V =24

9. Rp = 2kQ

10. R; = 2kQ/2 = 1kQ

11. Ry = 2kQ/(2.4 — 2) = 5kQ

12. Rg = 2kQ/(2.4 — 1) = 1.43kQ

4 RZERERO—/SR - T(ILE

Figure 10 |2, ZHIFERID— SR « T4NZDT T ELUTHE WEBENCH® Active Filter Designer
S5 LMH6612 7R LEd, ZDO7 4 ZE, IMHz D+ 1 (www.amplifiers.national.com Z ) TROHNLET,
BLO— 3dB AT/ AV EFFOICRESNET, T

1.05 kQ

1.05 kQ

INPUT 0—AAN—

330 pF 2

—O OUTPUT

FIGURE 10. 4'" Order Multiple Feedback Low-Pass Filter
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EBRBAT7UIEBRETT)r— 3> TORED
=Bk

AT NVAAL T HET) . K Vg, 1K Iy 12LD, LMH6611 i3
BIREINT 7 77V —ar ELCHARRI T, Figure 11
BT AL 2VIA ZHRE T 2u— AR EEIE R TR E L7
LMH6611 Z/RLET, Vg ICLDEERZET,

Vos X (1 + Rp/Rg) 77205 0.6mV X 21 = 12.6mV &FHE
TEET, o ICLDBEEBRZEL, I X R T742bH

050 A X 1kQ = 0.5mV TH, LIehA>T, V=AM —2ZD
ARFEBERAIT 12.6mV + 0.5mV T72b5 13.1mV THY,
ZNNEIREZE 13.1mV/(2V/A) = 6.55mA IS ET,

ZOEEETIE, AN ASATAERICES>THELSH ] DC iR
ZR/NRIZT S0, 2 DO AT T DC Y —A i~y T
VURBRRAINTWET, ERET I TCH AT B
BEAET5H9 1 2O FEIE, DCA 72y NERET VT
DIEEATNTEANTHEDOTY, BB E D EE /N
[RICTBICIE, BT RERIEPIZHLT DC 47y MNETE
EALEYT, Zhicl, KT 7z kb 554
1%, ElicA 7 vy MR A IER R A AL £,

0Ato 1A v
510
+
0.10 TR | mHes11 -
\ .
510
MV
1kQ

FIGURE 11. Current Sense Amplifier

FSORAVE—E VR =TT

EFRIZED, 7AH M AA =R~ OBE L > TEIRL )
FFEBEHIONTINERAELET, MV AE—F
A TUT (TIA) 1F. ZORL~)VOEGEE A Al R/ s+
B ~ERmTHOICFIHSNET, TIA X, EFZEIELH
PRI BIDIZUEUITHIE T2 L ERHVET,
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o
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'UO
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»
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FIGURE 12. Photodiode Modeled with Capacitance
Elements

Figure 12 12, 7ANAF—RENBA T T ORETET
bL7z LMH6611 Z7RLET, LMH6611 TiE, K725 A
UME Rp) ZERATHIET, RN ATISAT RAERIZ L DK
JETREE D[R FEEED FIRET T, A7 T DRt F- DA Rl

ANEE (Cny) BDEENET, ZOEFHAERE (Cp) 1%, EEO
REMICEER R RILES, ZORBEOI AKX FA
WIS TREMPLEASNET D, THITRKNITI->TES
NEJ,

_ 1+sRe (CT+ CF)

NG = 1
1+ sCeRr ( )
Where, fz = 1 and fp= 1 @)
2TERFCT ZTCRFCF
A
OP AMP OPEN
LOOP GAIN
IV GAIN (Q)
@ | NOISE GAIN (NG)
> | [1+sreccr+Cp)
g 1+ sReCE
14 SN
Cr \
0dB 1 =
FREQUENCY o . 1 oo 1 GBWP
2rRgCt 2nRrCF

FIGURE 13. Bode Plot of Noise Gain Intersecting with
Op Amp Open Loop Gain

Figure 13 (2, ATV T ORIN—T « KA LAEFETDH /AKX -
TADR—=RRHOTay MR UET, 7 AERREWIZ
E. Cr BEO R MEEBCERERALET, wEEK
TliE, W—TITBEIRALAI S 7R FAEL, ZOkE B
NEEIBRDHEDRHIET,

AR« FAVBEOR = 1%, BTV (Cp) % Ry
IR ET DL TRALET, HRROKELDTZDIT,
Cp \GHYVREEZEIRTHI LIS T, AR FADOIEEIT
BT ET,

Cp OiEI LN — 3dB HHgiEOHE E 437 28 5m =

FRDOEFHTT,
| G
Cr =Y 2:R-(GBWP)
[GBWP
fs08=Y 27ReCr

A 41X, TIA ©— 3dB a3 52 8%
IRLCWET, Lo T, HHRENEERE AT, @ED
"IV AA L —H R A B DIRITINEIR DO BIE7 A Bt
R ETHONKBEOT Fa—F L5 TLED,

Table 4 |2, SEXFREF & (Cpp) & 1kQ DIFEIIT (Rp) &
OEFDT M AA—R &AL TIT->72 LMH6611 ORI EFE
BARLET,

)

(4)
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TABLE 4. TIA (Figure 1) Compensation and Performance Results
Cep Cr CrcaL Crusep f _sdBcaL f_3 9B MEAS Peaking
(pF) (pF) (pF) (pF) (MHz) (MHz) (dB)
22 24 5.42 5.6 29.3 271 0.5
47 49 7.75 8 20.5 21 0.5
100 102 11.15 12 14.2 15.2 0.5
222 224 20.39 18 9.6 10.7 0.5
330 332 20.2 22 7.9 9 0.8

e

GBWP = 130MHz

Cr=Cpp + Ciy

Ciny = 2pF

Vg =+ 25V

Table 4 OFFET 4 N A A —R O JE I E %

3

Cpp =22 pF|
0 |

Cg=5.6pF
-3 N \ /|
6
9

Figure 14 12,
RLUET,

o
T Cpp = 47 pF, \_/
\ T
% - _CF=8pF A\ ?‘
I} L1 A\ W
> T
E‘ _12_CPD=100 pF,
o Cr=12pF W\
= 15 1
< Cpp =222 pF, \
S .8
i Cr=18pF \
S o e \
=z T TTTTT ‘
24 Cpp = 330 pF, \‘\ \
, Cp=22pF >\\
27
™ 10M 100M
FREQUENCY (Hz)

FIGURE 14. Frequency Response for Various
Photodiode and Feedback Capacitors

TIA OHINCB T DI/ AREGHTT D86, SESFe /AR
(AT T O IAREE, IFEEPLOB AKX, A JARE

iy TAN AT —ROIAXEFIeE ) BT X CRICE B
WCIXMEAL2WZEIZERETANERHVET, L2237,
HADIARZHRETHEL, ZOZE2ZBEBLARTNIERVEYE
ho ARTUTDIARERIT, AR TAD [Br) b
[AR—/) (Figure 13 @ f, & £) ORIOFIRTHIANL T, Rp
L Cp DERREVNEE, /AKX - FAL OB —I MR E 5L
THEEAT-D ., BH I AR~OEERKELDET, )
TRART U T ERIRT D0, X AA— RO M%7 A
LT C ER/METDZETITAY Y BB ET A, i Fl et &
TR A XINHERLUET

FEEAR—F

EWERE CEIET DTV MNERDL AT IR « HART A,
BLOT ANAZAOREBREFEER Y — LT, Fratn
I E—TIELL FTOFMARN —REZHEL CWET,
T—H— DT TT7DLAF. ZOFMEAR—REFEHALT
HESNTOET,

BRES
LMH730216

"oir—o
TSOT23

FINMR
LMHG6611MK

Fat v BIaLH I H =TT SAADY T N RS LA R
WZhhuiE, AR — R A CHR R L E 5,
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< 2.9720.

BN 1 INDEX AREA

SYMM

RECOMMENDED LAND PATTERN

RO 10-0 3¢ P
RO.10-0.25 TYP—,

(Fe—

4.9%0.1
[.193+.004)
NOT IHCLJDING MOLD FLASH,
PROTRUSION OR GATE BURRS.

0.150.606) MAX PER END

TR AR

T
RO.1 MIN TYP =,
j (0.87) 0 \
' i
L

DIMENSIONS ARE IN MILLIMETERS

6-Pin TSOT23
NS Package Number MKO6A

6+0.2
[.236%.008]

3.9+0.1
[.154%.0041
NOT INCLUDING
MOLD FLASH,
PROTRUSION
OR GATE BURRS

— T
8% 0.35-0.51
1.0138-.0200]

[& o 250 0100 [C[A® [6D |

8X (0.
L.

8X (2.2 )

MKOGA (Rev E)

il
02]
v

(.09)

|

|

i

|

|

|
oo

6X (1.27 ) —fe—n]
[.05]

RECOMMENDED LAND PATTERN

4
— 45°X 0.25-0.50
RO. 1840 02 [.010-.020)
) [.007%,0008] TIE BAR
‘ RO.2340.02 /_
| \ i [.009+ 00081 / \
; (1.45 ) e
1 —j [.0571 25 -8 = ’ T Th
‘ | GAGE PLANE _v__/ WM ] 4
T X
K \SEA‘\NG jr
0.10-2.25 PLANE 0.190-0.248
[.004-.010] 0.41-1.27 (.0075-.0098]
T [.016-.0501 (1 04y Y6
[.041]

CONTROLLING DIMENSION IS MILLIMETER
VALUES IN[ ] ARE INCHES
DIMENSIONS IN ¢ } FOR REFERENCE ONLY

8-Pin SOIC
NS Package Number MO8SA

MOSA (Rev M)
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