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Symbol Parameter Condition Min Typ Max Units
(Note 6) | (Note 6) | (Note 6)

Frequency Domain Response

SSBW -3 dB Bandwidth Small Signal |V, =0.25Vpp 130 MHz

SSBW_1 Vour = 0.25 Vpp, A = +1 250

Peak Peaking Vour = 0.25 Vpp, Ay = +1 25 dB

Peak_1 Peaking Vour =0.25 Vg 0 dB

LSBW -3 dB Bandwidth Large Signal Vg =2 Vpp 81 MHz

Peak_2 Peaking Vour =2 Vep 0 dB

0.1 dBBW |0.1 dB Bandwidth Vour =2 Vep 30 MHz

GBWP_1k Gain Bandwidth Product Unity Gain, R_ = 1 kQ to Vg/2 155 MHz

GBWP_150 Unity Gain, R_= 150Q to Vg/2 125

AvoL Large Signal Open Loop Gain  |0.5V <V, < 4.5V 56 66 dB

PBW Full Power BW -1dB, A, =+4, Vo 1 = 4.2 Vpp, 30 MHz
R, =150Q to Vg/2

DG Differential Gain 4.43 MHz, 1.7V S Vg,; S 3.3V, 0.06 %
R, =150Q to V-

DP Differential Phase 4.43 MHz, 1.7V £ Vg ;; £3.3V 0.10 deg
R, = 150Q to V-

Time Domain Response

TRS/TRL Rise & Fall Time 0.25V Step 2.6 ns

0s Overshoot 0.25V Step 10 %

SR Slew Rate 2V Step 275 Vlips

Tg Settling Time 1V Step, +0.1% 50

Ts 1 1V Step, 0.02% 220 ns

PD Propagation Delay Input to Output, 250 mV Step, 50% 2.4 ns

C, Cap Load Tolerance A, =-1,10% Overshoot, 75Q in Series 50 pF

Distortion & Noise Performance

HD2 Harmonic Distortion (2nd) 2 Vpp, 10 MHz -56

HD2_1 4 Vpp, 10 MHz, R =1 kQ to Vg/2 -61 d8e

HD3 Harmonic Distortion (3rd) 2 Vpp, 10 MHz -73

HD3_1 4 Vpp, 10 MHz, R = 1 kQ to Vg/2 -64 de

THD Total Harmonic Distortion 4 Vpp, 10 MHz, R, = 1 kQ to Vg/2 -58

Vi Input Voltage Noise >10 MHz 7

Via' 1 MHz 10 nVAHz
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Symbol Parameter Condition Min Typ Max Units
(Note 6) | (Note 6) | (Note 6)
In Input Current Noise >1 MHz 50 A Hz
Static, DC Performance
Vio Input Offset Voltage +1 +2.4 mV
+5.0
DV Input Offset Voltage Average (Note 8) -5 pv/°C
Drift
I Input Bias Current (Note 9) 5 50 pA
los Input Offset Current (Note 9) 2 25 pA
Rin Input Resistance OV<V, <35V 10 TQ
Cin Input Capacitance 1.3 pF
+PSRR Positive Power Supply Rejection|DC 55 59 dB
Ratio 51
-PSRR Negative Power Supply DC 53 61 dB
Rejection Ratio 50
CMRR Common Mode Rejection Ratio |DC 56 68 dB
53
CMVR Input Voltage Range CMRR > 50 dB V--0.20 - V+-1.5 \
lec Supply Current Normal Operation 9.6 11.5 mA
Vour = Vg2 135
Shutdown 100 nA
SD tied to < 0.5V (Note 5)
VOH1 Output High Voltage R, =150Q to V- -210 -190
(Relative to V+) -480
VOH2 R, = 75Q to Vg/2 -190 mv
VOH3 R, =10kQto V- -60 -12
-110
VOL1 Output Low Voltage R, =150Qto V- +5 +45
(Relative to V-) +125
VOL2 R, =75Qto Vg/2 +120 mv
VOL3 R, =10 kQto V- +5 +45
+125
lo Output Current Vour < 0.6V from Source 150
Respective Supply Sink 180
lo_1 Vour = Vg/2, +100 mA
Vip =+18 mV (Note 10)
Load Output Load Rating THD < -30 dBc, f = 200 kHz, 20 Q
R tiedto Vg/2, Voyr =4 Vpp
Ro_Enabled {Output Resistance Enabled, A, = +1 0.2 Q
Ry_Disabled | Output Resistance Shutdown >100 MQ
Cy_Disabled | Output Capacitance Shutdown 5.0 pF
Miscellaneous Performance
VDMAX Voltage Limit for Disable (Pin 5) | (Note 5) 0 0.5 \
VDMIN Voltage Limit for Enable (Pin 5) |(Note 5) 4.5 5.0 \
I Logic Input Current (Pin 5) SD =5V (Note 5) 10 pA
V gitch Tumn-on Glitch 22 \Y
Ton Tumn-on Time 1.4 us
Toit Tumn-off Time 520 ns
Isolationgee | Off Isolation 1 MHz, R_ = 1 kQ 60 dB
T_OL Overload Recovery <20 ns

www.national.com/jpn/

L0O99HIN



LMH6601

3vOoononO

00000000VsO 3.3VO Ay 00 20Rp0 60420 VIO O 000D SDO VoyrD V20 VIO OO OO R, O 15Q 0000

00000000000 b00b00o0bobOd (Note2)

IN —

Symbol Parameter Condition Min Typ Max Units
(Note 6) | (Note 6) | (Note 6)

Frequency Domain Response

SSBW -3 dB Bandwidth Small Signal V1 =0.25 Vpp 125 MHz

SSBW_1 Vour = 0.25 Vpp, A, = +1 250

Peak Peaking Vour = 0.25 Vpp, Ay = +1 3 dB

Peak_1 Peaking Vour = 0.25 Vpp 0.05 aB

LSBW -3 dB Bandwidth Large Signal Vo 1=2V e 75 MHz

Peak_2 Peaking Vour =2 Vep 0 dB

0.1dBBW [0.1 dB Bandwidth Vour =2 Vep 30 MHz

GBWP_1k |Gain Bandwidth Product Unity Gain, R_ = 1 kQ to V¢/2 115 -

GBWP_150 Unity Gain, R_ = 150Q to Vg/2 105

AvoL Large Signal Open Loop Gain  |0.3V <V, <3V 56 67 dB

PBW Full Power BW -1dB, Ay = +4, Voyr = 2.8Vpp, 30 MHz
R, =150Q to Vg/2

DG Differential Gain 4.43 MHz, 0.85V < Vg1 £ 2.45V, 0.0.6 %
R_=150Q to V-

DP Ditferential Phase 4.43 MHz, 0.85V < V7 < 2.45V 0.23 deg
R, =150Q to V-

Time Domain Response

TRS/TRL Rise & Fall Time 0.25V Step 2.7 ns

(OF] Overshoot 0.25V Step 10 %

SR Slew Rate 2V Step 260 V/us

Tg Settling Time 1V Step, £0.1% 70

Ts 4 1V Step, +0.02% 300 ne

PD Propagation Delay Input to Output, 250 mV Step, 50% 2.6 ns

C, Cap Load Tolerance A, =-1, 10% Overshoot, 82Q2 in Series 50 pF

Distortion & Noise Performance

HD2 Harmonic Distortion (2nd) 2 Vpp, 10 MHz -61

HD2_1 2 Vpp, 10 MHz -79 dBc
R =1kQto Vg2

HD3 Harmonic Distortion (3r9) 2 Vpp, 10 MHz -53

HD3_2 2 Vpp, 10 MHz -69 dBc
R, =1kQto Vg2

THD Total Harmonic Distortion 2 Vpp, 10 MHz —-66 dBc
R =1kQto Vg2

Vi Input Voltage Noise >10 MHz 7

Voo 1 MHz 10 nVNHz

In Input Current Noise >1 MHz 50 iANHz

Static, DC Performance

Vio Input Offset Voltage +1 +2.6 mV

+5.5
DV,o Input Offset Voltage Average (Note 8) -45 uv/eC
Drift

I Input Bias Current (Note 9) 50 pA

los Input Offset Current (Note 9) 25 pA

Rin Input Resistance oV<V,. <18V 15 TO

www.national.com/jpn/
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Symbol Parameter Condition Min Typ Max Units
(Note 6) | (Note 6) | (Note 6)
Cin Input Capacitance 1.4 pF
+PSRR Positive Power Supply Rejection|DC 61 80 dB
Ratio 51
-PSRR Negative Power Supply DC 57 72 dB
Rejection Ratio 52
CMRR Common Mode Rejection Ratio [DC 58 73 dB
55
CMVR Input Voltage Range CMRR > 50 dB V--0.20 - V+-1.5 \Y
lec Supply Current Normal Operation 9.2 11
Vour = Vg/2 13 mA
Shutdown 100 nA
SD tied to < 0.33V (Note 5)
VOH?1 Output High Voltage R, = 150Q to V- -210 -190
(Relative to V/+) -360
VOH2 R, = 75Q to Vg/2 -190 mv
VOH3 R =10kQto V- -50 -10
-100
VOLA1 Output Low Voltage R, = 150Q to V- +4 +45
(Relative to V-) +125
voL2 R, =75Q to Vg/2 +105 mv
VOL3 R =10kQto V- +4 +45
+125
Io Output Current Vour < 0.6V from Source 50
Respective Supply Sink 75
lo_1 Vour = Vg2, Vip =+18 mV +75 mA
(Note 10)
Load Output Load Rating THD < =30 dBg, f = 200 kHz, 25 Q
R tiedto Vg/2, Vo r = 2.6 Vpp
Ro_Enabled |Output Resistance Enabled, A, = +1 0.2 Q
Ro_Disabled | Output Resistance Shutdown >100 MQ
C,_Disabled | Output Capacitance Shutdown 5.6 pF
Miscellaneous Performance
VDMAX Voltage Limit for Disable (Pin 5) |(Note 5) 0 0.33 \
VDMIN Voltage Limit for Enable (Pin 5) |(Note 5) 2.97 3.3 \Y
l; Logic Input Current (Pin 5) SD = 3.3V (Note 5) 8 pA
V_gmch Turn-on Glitch 1.6 \
Ton Turn-on Time 3.5 ps
Toit Turn-off Time 500 ns
Isolationger | Off Isolation 1 MHz, R, =1 kQ 60 dB
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Symbol Parameter Condition Min Typ Max Units
(Note 6) | (Note 6) | (Note 6)
Frequency Domain Response
SSBW -3 dB Bandwidth Small Signal Vg1 =0.25 Vp, 120 MHz
SSBW_1 Vour =0.25 Vg, A = +1 250
Peak Peaking Vour = 0.25 Vpp, Ay = +1 3.1 dB
Peak_1 Peaking Vour = 0.25 Ve 0.1 daB
LSBW -3 dB Bandwidth Large Signal [Vqr=2V pp 73 MHz
Peak_2 Peaking Vour =2 Vep 0 dB
0.1 dBBW [0.1 dB Bandwidth Vour = 2Vpp 30 MHz
GBWP_1k |Gain Bandwidth Product Unity Gain, R_ =1 kQ to Vg/2 110 MHz
GBWP_150 Unity Gain, R_ = 1500 to V¢/2 81
AyoL Large Signal Open Loop Gain  [0.25V <V ; < 2.5V 56 65 dB
PBW Full Power BW -1dB, A, = +4, Vo1 = 2 Vpp, 13 MHz
R, =150Q to Vg/2
DG Differential Gain 4.43 MHz, 0.45V < Vg, S 2.05V 0.12 %
R, = 150Q to V-
DP Differential Phase 4.43 MHz, 0.45V < Vg ; < 2.05V 0.62 deg
R, =150Q to V-
Time Domain Response
TRS/TRL Rise & Fall Time 0.25V Step 27 ns
0os Overshoot 0.25V Step 10 %
SR Slew Rate 2V Step 260 V/ps
Ts Settling Time 1V Step, +0.1% 147
Ts | 1V Step, <0.02% 410 ne
PD Propagation Delay Input to Output, 250 mV Step, 50% 3.4 ns
Distortion & Noise Performance
HD2 Harmonic Distortion (2nd) 1 Vpp, 10 MHz -58 dBc
HD3 Harmonic Distortion (3rd) 1 Vpp, 10 MHz -60 dBc
\/" Input Voltage Noise >10 MHz 8.4
Vi 1 MHz 12 nvA/Hz
Iy Input Current Noise >1 MHz 50 iaNHzZ
Static, DC Performance
Vio Input Offset Voltage +1 +3.5 mv
+6.5
DV, Input Offset Voltage Average (Note 8) -6.5 pv/eC
Drift
Is Input Bias Current (Note 9) 50 pA
los Input Offset Current (Note 9) 25 pA
Rin Input Resistance V<V, sS12v 20 TO
Cin Input Capacitance 1.6 pF
+PSRR Positive Power Supply Rejection |DC 58 68 dB
Ratio 53
-PSRR Negative Power Supply DC 56 69 dB
Rejection Ratio 53
CMRR Common Mode Rejection Ratio |DC 57 77 dB
. 52
CMVR Input Voltage Range CMRR > 50 dB V--0.20 - V+-1.5 \"

www.national.com/jpn/
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Symbol Parameter Condition Min Typ Max Units
(Note 6) | (Note 6) | (Note 6)
lee Supply Current Normal Operation 9.0 10.6
Vour = Vg/2 12,5 mA
Shutdown 100 nA
SD tied to < 0.27V (Note 5)
VOH1 Output High Voltage R_=150Q to V- -260 -200
(Relative to V+) -420
VOH2 R, =75Qto Vg/2 —200 mvV
VOH3 R, =10kQto V- -50 -10
100
VOL1 Output Low Voltage R, = 150Q to V- +4 +45
(Relative to V-) +125
VOL2 R, =75Q to Vg/2 +125 mV
VvOL3 R, =10kQto V- +4 +45
125
lo Output Current Vour S 0.6V from Source 25
Respective Supply Sink 62
lo_1 Vour = Vs/2, Vip = 18 mV | Source 25 mA
(Note 10) Sink 35
Load Output Load Rating THD < -30dBc, f = 200 kHz, R, tied to 40 QO
V¢/2,Vour =2.2 Ve
Ro_Enable |Output Resistance Enabled, A, = +1 0.2 Q
Ro_Disabled | Output Resistance Shutdown >100 MQ
C,_Disabled | Output Capacitance Shutdown 5.6 pF
Miscellaneous Performance
VDMAX Voltage Limit for Disable (Pin 5) | (Note 5) 0 0.27 \"
VDMIN Voltage Limit for Enable (Pin 5) |(Note 5) 2.43 2.7 \
l; Logic Input Current (Pin 5) SD = 2.7V (Note 5) 4 pPA
V_giteh Turn-on Glitch 1.2 \
Ton Turn-on Time 5.2 ps
Toit Turn-off Time 760 ns
Isolationgge | Off Isolation 1 MHz, R_ =1 kQ 60 dB

Note1: O00O00O0O0000OIC O0O0OO0000000O0O0O0000D00000000OO00O0O0O000O000O000000000000O0000000@™
gooooooooobObboboo 0oo0ooooooo0oooooboOoOooboooOoOO0O0O0OOObbOOOb0On

Note2: 0000000000000 DOO0O0OOO0DOODOOOOODOOOOOO0OOOOOOOOOOOO0OOOOOT,0 T,000000000000
obooooboooooooobobodboooo T, 0 TAO0OO00D0O0O000000000000000000000000O0

Note3: DO0ODO0OO0ODO (IpupOOOOO000DOO0OO0O0OOOOOOO

Note4: 000000000 : MIL-STD-8830 Method 3015.7
00000000000 :JESD22-A115-A (ESD MM std. of JEDEC)
Ob(0H)OooooooooOooa :JESD22-C101-C (ESD FICDM std. of JEDEC)

Note 5: SDOOOIOIO CMOSOOOCOCOOOOOD 0OC00DODOOOOCOOOODODOOOOOOOOOOOODOOSDOOOOOOOOOOOooog
0oooooooooo 1% 0000000000000

Note6: OO0 (typ)ODDOOO0OOOOO0OOO00OOOOOOO0ODOO0O0O0O000O0O0DOOOOO00000O0O00ODO00000000000OCO0000
ooooooO0o0O00000000O000000000000000O0O000000000B00000

Note7: 0O0O00000000CO00OO0O0O0OOOOOOOOCOO
Note 8: D000 OD20000000000000000OOOO0200000000000000000D00
Note 9: 000000000 00000O0O000OO00O0O0OOOOODOOODOOOOGOOO

Note 10: "Vp"0000O000 (0000000000 )OOO

7 www.national.com/jpn/

L0O99HIN



LMH6601

googd
6-Pin SC70
OUTPUT —1 [ S v
[ 5 55
Nl
+ -
HIN=2 N
Top View
goon
Package Part Number Package Marking Transport Media NSC Drawing
. LMHE601MG 1k Units Tape and Reel
6-Pin SC70 A95 - MAAO6A
LMH6601MGX 3k Units Tape and Reel

www.national.com/jpn/




gooooodad

0000000000000000 AyO0 20Rp0 RGO 60400 Vg0 33VO VourO Vg20 VPO D OOO0 SDOVI0OOO
00 R O 150Q0TO 250000

Frequency Response for Various Output Amplitudes Frequency Response for Various Output Amplitudes

3 I I T TTTI 80 3 1T \|/ |131:|3{/| 80
Vs =5V GAIN s=3.
GAIN N
0 40 0 ] < i i i i 40
) o N\ 0.25 VpH
Z 3 "=y 0 T 3 vy 0
Z )
Z PHASE N ~ <Z( PHASE HTI N ~
o 6 40— o -6 R 40 =
2 1VpR<4 o a 4
N 9 8 I N 80 I
2 . 2 1Vpp=t] &
= 2 VppH = PP
x -12 -120 T -12 ! -120
z z 2 Vpp |1
15 -160 -15 \ -160
-18 L 200 -18 \ 200
1 10 100 1000 1 10 100 1000
FREQUENCY (MHz) FREQUENCY (MHz)

Frequency Response for Various Output Amplitudes -3 dB BW vs. Supply Voltage for Various Output Swings

3 TTT 80 150 I
AN Vs =27V Av=+2 0.25 Vpp
0 et e
g \PE= 125
T 3 vy 0 _ L
Il N
E PHASEHT] N N —~ <
o -6 ] -40 E < /
Q b 0 2 100 '
u 1 Vpp= < @ 1Vpp
3 9 ' 80 T 2
z | s -
2 2 Vpp 0 @
Z .12 -120 25 X
z 2V,
-15 \ -160 PP
18 MU 200 50
) 0 100 1000 25 3 35 4 4.5 5
FREQUENCY (MHz) Vs (V)
Non-inverting Frequency Response for Various Gain Inverting Frequency Response for Various Gain
3 T ) 60 3 T 60
GAIN Ay = +1";j:/\ Ay = +2 GAINN] |
0 « HHHHH 40 0 S N 40
H v N e Ay = -1
"\\\ DALY NN R
. -3 N \HHHHH| 20 = 3 y 20
@ PHASE N1 oo @ PHASE \\ i/\ [T
s T 2 . (N Ay = -
z 6 = N zat 0 ~ z 6 N " WVEA 0
s = ) o 3 NN, &
o 9 N \\ N .20 % o -9 T N -20 %
5 NN : : NI G
u Ay = +1 __!.A(" N[\ T N o2 -40 &
.| -12 - [ \ -40 <_(, \ \ /‘
< RN E Wi
T -15 [T W 60 x -15 \ -60
[e] Ay = +5 \ ] —
z Vi \ z Ay =:i0 i
-18 IAV=+10 \\ ‘ \ -80 -18 [T -80
RN = WL
21 Vout = 0.25 Vpp N 100 21 Vout = 0.25 Vpp L 4100
1 10 100 1000 1 10 100 1000
FREQUENCY (MHz) FREQUENCY (MHz)

9 www.national.com/jpn/

L0O99HIN



LMH6601

goooooon
0000000000000000 AyOO 20RO RO 60400 VO 3.3VO Voyur O Ve20 VPO O OODD SDOVIOO OO
oo RO 150QO0TO 250000 (0O0O0)
Frequency Response for Various Loads Frequency Response for Various Supply Voltages
6 [—r—rrrrr—r 6 — i 30
Vour = 0-25 Vpp PHASE ]| 7&/
3[R TIEDTOV" 3 g 0
_ _ T~ LA
m 0 Q 0 1L -30
T NI 1KQ koA Iy N ~ 5V
z NINT z GAINM \
:: -3 < -3 -60 o~
V) 50Q ———i\ (O] e
o -6 - @ -6 %0 @
N 150Q » 5 \ T
< 9 \ < -9 120 &
= \ \ = 2.7V N
g 12 g 12 H 150
z \ 3.3V
15 -15 Ay =+1 H N| -1
VouT=0.25V 5V —
-18 18 ouT PP| 1 210
1 10 100 1000 1 10 100 1000
FREQUENCY (MHz) FREQUENCY (MHz)
-3 dB BW vs. Ambient Temperature Frequency Response for Various Cap Load
140 6 T T TT
10 pF| fj— 20F
3 1
130 (=< =N & oF
N & o . p
\\ / S
§ 120 S z 0 pF
s \\ k)
: 110 3.3V \\ o
m \~ g ) \
3 2 9
® 100 % 20p=_+\ 10 pF
z 12 \ \\
90 TAy = +2 -15 Vour =0.25 Vpp
Vout =2 Vpp RL=1kQ|CLtoV \\
80 1 1 18 L "
40 20 0 20 40 60 80 100 1 10 100 1000
TEMPERATURE (°C) FREQUENCY (MHz)
Frequency Response for Various Supply Voltage Max Output Swing vs. Frequency
7 6
6
‘ 5 ————
5 s L]
% . 2.7V _ 4
w 5V] & THD <-30 dBc
-} 3 =~ 3
= 3.3VH 5
g 2 >
s 2
1 Vg =5V
0 TrAy=+2
R, = 150Qto Vg/2 N
-1 0
1 10 100 1000 10k 100k 1™ 10M 100M
FREQUENCY (MHz FREQUENCY (Hz)

www.national.com/jpn/ 10



goooooon
0000000000000000 AyO0 20Rp0 RGO 60400 Vg0 33VO VourO Vg20 VPO D OOO0 SDOVI0OOO

oo RO 150QO0TO 250000 (0O0O0)

Peak Output Swing vs. R,

25
-
2
= 3.3V
o 15
z ] 2.7V~
% 4 pm—
4 1 / ™
< o A, =+5VIV
w / v
o R toVg/2
0.5 Vgour_DC =Vg/2
UNDISORTED OUTPUT SWING
(LIMITED BY SOURCE CURRENT)
1 1 1 1 1 1 1

Output Swing vs. Source Current for Various Supply

0
10 20 30 40 50 60 70 80 90 100

R_(©)

Voltages
10
S 1 /
+ —
> 3.3V
= N =" ,4--—-"'3
o —
£ %
=
3 01 "”/ 5V
> #
"4
0.01
0 20 40 60 80 100
ISOURCE (MA)
HD3 vs. Frequency
-30
35 Vout =2 Vpp T
-40 y L]
45 7
50 2.7V| ‘/ /
B y
o .55 X ‘/
g a
2 60 L
[s2] ’!
Q 65 A / /
75 4‘, -n../
K b »
-80
85 — 5V]
.90 1] I
0.1 1 10 100
FREQUENCY (MHz)

Output Swing vs. Sink Current for Various Supply
Voltages

Vout FROM V™ (V)
o

é/ sV

0.01
0 20 40 60 80 100
IsINK (MA)
HD2 vs. Frequency
20 Nour=2v,
35 ouT PP /
-40 7
-45 7
o / ,/
g 55
3 2.7V "
& rqy
8 s N
T 5V A
-70 L A
K ; i
Y/
-80 .
\ Al 3.3v
oo LA T
90 4
0.1 1 10 100
FREQUENCY (MHz)
THD vs. Output Swing
-40 ————
RL=1kQto Vg/2
50 |Vs =5V
10 MHz
|
-60
3 —
= 5 P /
a y /
z / -
—TX |
-80 —_, |
e 1 MHz
-90
-100
0 05115 2 25 3 35 4 45 5

OUTPUT (Vpp)

www.national.com/jpn/

L0O99HIN



LMH6601

gooooodad

0000000000000000 AyO0 20Rp0 RGO 60400 Vg0 33VO VourO Vg20 VPO D OOO0 SDOVI0OOO
00RO 150Q0TO 250000 (000)

THD vs. Output Swing Slew Rate vs. Ambient Temperature
20
RL=1kQ to Vg2 310 T
30 lve=33v 250 5V, FALLING T~
-40 A A
/ = 27033V, FALLING]
3 —
g 0 / S 250 X 5, RISING—]
g A4 n —
Z 60 E —"
a 10 MHz / < 230 33V RISING—]
= | A ;
-70
/)// /r 0 210
-80 7 7 190
/ +
-90 / + 170 | Ay = +2
1 MHz Vout =2 Vpp
-100 150 ! !
0 05 1 15 2 25 3 40 20 0 20 40 60 80 100
OUTPUT (Vpp) TEMPERATURE (°C)
Settling Time (£ 1%)vs. Outtput Swing Output Settling
80 —
Ay = -1 '
70 R = 150Q to Vg/2 7
Vg =5V /
- 60 Ve C
=2 I
o 1
u 50 < ¥ \ ]
[ = ]
o 40 // Qc, AP I I | 1. SO S u W
pa ! ]
30 o =) ]
: T F Ve =5V
@ 20 Vs T
o R, =150Qto Vg/27
v 3 A, =-1 i
0 £ Vour =1 Vep
0 05 1 15 2 25 3 35 4 45 5
Vout (Vep) TIME (20 ns/DIV)
Isolation Resistor & Settling Time vs. C Isolation Resistor & Settling Time vs. C
250 i i > 25 250 | | 25
SETTLING TIME // \ SETTLING TIME //
200 \ 20 - 200 , 20 -
\4 / 10% OVERSHOOT < / £
/ ACROSS C, = Py 10% OVERSHOOT C
= 115 F = {15 £
g 150 v | | 5 e g 150 / ACROSS C; 15 B
o z o ' : z
D:Q A, =-1 E 17} A, =-1 i
“R. = . [i2 I _
10— R =Re=1ka —10 & 100 =N R =Re=1ka —{10 ﬁ
\ Vg =5V = \\ Vg=33V O\g
50 / ~ Vo=1Vpp STEP_| 5 H 50 / q Vo =1Vpp STEP_| 5 Fod
ISOLATION RESISTOR ISOLATION RESISTOR 0
0 1 1 1 0 0 1 L 1
0 50 100 150 200 250 0 50 100 150 200 250
C_ (pF) Cp (pF)

www.national.com/jpn/ 12



dooooooa
0000000000000000 AyOO 20RO RO 60400 VO 3.3VO Voyur O Ve20 VPO O OODD SDOVIOO OO
oo RO 150QO0TO 250000 (0O0O0)
Closed Loop Output Impedance vs. Frequency for
Various Supply Voltages Off Isolation vs. Frequency
100 0 T T T TTTT0T
Vg =5V
-10 [Ay = +2
20 [Rg=Rg =510Q
10 g -0 (L~ 100k
= S
< Zz 4 =T
5 8 ° f""
§ é -50 »
1 @ -60 v
LA
-70
L1
-80
0.1 - -90
100 1k 10k 100k 1M 10M 100M 100k ™ 10M 100M
FREQUENCY (Hz) FREQUENCY (Hz)
Noise Voltage vs. Frequency Open Loop Gain/ Phase
10000 T n 250
Ty ! H 200
~ ™ ﬁs‘ H 150
|§ 1000 g
S HHH H 100
G
w o T 150 <
Q z w
< 100 z i 0 9
— = <
o) S LU 1L T
Y o
L
u L L
o 10
z HH +HH
1 11 1]
] 11| Il
01 1 A AR HH—H
o LI [T TR T T 1o IO IO T I
10 100 1k 10k 100k 1M  10M 1k 10k 100k 1M 10M 100M 500M
FREQUENCY (Hz) FREQUENCY (Hz)
CMRR vs. Frequency +PSRR vs. Frequency
80 90 TTT
80 i ”]]
70 Sy fl[[27v
60 N 70
\ 60 === ~
™ 50 ) ‘\\
o N\ 2 50
=~ x 5V
x 40 4
x »n 40
= \ o
O 30 \ ¥ a0 N
20 20 N
0 0
1k 10k 100k 1M 10M  100M 10k 100k 1M 10M 100M
FREQUENCY (Hz) FREQUENCY (Hz)

13 www.national.com/jpn/

L0O99HIN



LMH6601

gooooodad

0000000000000000 AyO0 20Rp0 RGO 60400 Vg0 33VO VourO Vg20 VPO D OOO0 SDOVI0OOO
00RO 150Q0TO 250000 (000)

O PSRR vs. Frequency

80

33Vl |
70 ! 2.7V
™N
60 N
5V
g N
x 40 \@_
i TR
- 30 \
20 H
10
0
10k 100k 1M 10M 100M
FREQUENCY (Hz)
Supply Current vs. Ve
BT 71 T T 1
16 LVs= 8V
Vem MEASURE FROM V'
14
85°C —
12
<
8 8 / - Hr
= 25°C agec
6
4
2
0
0 05 1 15 2 25 3 35 4 45
Vem (V)
Offset Voltage vs. Ambient Temperature
for 3 Representative Units
1.00 T T
L UNIT 2 Vg =27V
0.80 P /
0.60 }
0.40 /
N 0.20 UNIT 1 / \\\~
E ,{\ o~
o /|
2 0.00
UNIT 3
-0.20 %
-0.40 //
-0.60
-0.80

40 -20 O 20 40 60 80 100
TEMPERATURE (°C)

Supply Current vs. Ambient Temperature

Is (mA)

10
9.8 -
-t /
96 5V :A//
0.4 T
: 3.3V
9.2 /// >//’
9 / ,/K
A/
8.8 /, 2.7V
8.6
4
/
8.4 7
8.2
40 -20 O 20 40 60 80 100

TEMPERATURE (°C)

Supply Current vs. Supply Voltage

Icc (mA)

RELATIVE FREQUENCY (%)

12

10

1.5
1
0.5

12[5°C

Y

,% T

I 1
25°C -40°C|

2 25 3 35 4 45 5
Vs (V)

Offset Voltage Distribution

Vg =3.3V

= =]

0
-1.8-14 -1 -06-020206 1 14 1.8 2.2

Vio (mV)

www.national.com/jpn/

14




gooooodad

0000000000000000 AyO0 20Rp0 RGO 60400 Vg0 33VO VourO Vg20 VPO D OOO0 SDOVI0OOO

oo RO 150QO0TO 250000 (0O0O0)

Offset Voltage vs. V¢ (Typical Part)

85°C
i 25°C
7= —
4 \\\
40%c \

\

lvg = 3.3V “

Vom MEASURED FROM V' \

0 0.5 1

1.5 2 25

Vem (V)

Small Signal Step Response

Vout = 0.25 Vpp
Ay = +2
Vg =27V

—

0 20 40

60 80 100

TIME (ns)

Large Signal Step Response

4

2

0

S 2
E
o

s 4

-6

-8

-10

1.5

1.4
>
5

z 13
-
=)
o

1.2

1.1

25

2
S

- 15
>
o
>

1

0.5

RL=100Qto V"
Ay = +1
V.
v N
0 10 20 30
TIME (ns)

Input Bias Current vs. Common Mode Voltage

L7 125"(!3\

125°
OPERATION IS NOT
10 RECOMMENDED /’

18l (PA)

OUTPUT (V)

SD
2 VDIV

OUTPUT

1000

0.5 V/IDIV

100

\\25"0\ /

/]

Vg =5V
01 '

N/

-1 0

Large Signal Step Response

25

1 2 3 4

Vem (V)

H

Vout =2 Vpp
Ay = +2
Vs=27V

i
al

0 20

Turn On/Off Waveform

40 60
TIME (ns)

100

ov

ov

L Vg = £1.65V

RL=150Qt0 Vg/2 §

2.5 us/DIV

15

www.national.com/jpn/

L0O99HIN



LMH6601

gooooodad

0000000000000000 AyO0 20Rp0 RGO 60400 Vg0 33VO VourO Vg20 VPO D OOO0 SDOVI0OOO
00RO 150Q0TO 250000 (000)

DG vs. Vgyr for Various Vg DP vs. Vgyr for Various Vg
0.2 0.2 —
R, =150Q TOV Vg =5V
L s
DC COUPLED 0.1 —al
DG MEASURED RELATIVE »{
01110V, = Vo/2 IN EACH 0 o A—
out = Vs \
CASE L y /
A 01 /
S o > Vs =2V // Vg=33v
o 0 o 02 A ST —
O =V..
(=]
8| vgesy A - T
V. =33V 0. R, =150QTOV
vd s=3 | |[o€ coupLep
-0.1 4 / 04 / DP MEASURED
Vg =25V 05 RELATIVE TO V7 =
| l I Vg/2 IN EACH CASE
0.2 -0.6
25 2 -5 -1 050 05 1 15 2 25 2 15 -1 05 0 05 1 15 2
Vour FROM Vg/2 (V) Vour FROM Vg/2 (V)
DG vs. Vgut (DC and AC Coupled Load Compared) DP vs. Vgyt (DC and AC Coupled Load Compared)
0.4 —— 1
\\ Vg =5V s N | | |
0.3 R, = 1500 \\ AC COUPLED
\ | p& MEASURED 06 " i | ‘
\ RELATIVE TO V7 = Vg/2 0.4
0.2 \ IN EACH CASE 02 DC COUPLFD
—_ b N
X ‘ _ >< P
o O1 T o O —
(a] L~ o 0.2 "1
o | AC COUPLED = -
/// N -0.4 'VS =5V
1 0.6 |-R = 1500
0.1 DC COUPLED 0.5 | O MEASURED RELATIVE TO
. ‘ | | '1 Vour = V/2 IN EACH CASE
T4 06 02 02 06 1 41 06 -02 02 06 1
Vour FROM Vg/2 (V) Vour FROM Vg/2 (V)

www.national.com/jpn/ 16



oobooobooon

ooooon

000000000000000000000000000000
000000000000000000000000000000
OOo0000D000000000O0OD0DDOO0OOooooo
000000000000 0000000000000 (DG/
DPOOODOO0000)0000000LMH660100000
oooDooD vP)oooooooo bcOooOoooo
0000000 00000000000000000000 (O
0000000000 )ODO0O0O000O0O0000000000
00000000000000000000000 LMH6601
0000000000 000000000000000nOno
000000000000000000 LMH6601 000 AC
Doooooooooomoo vEooo veoooooooo
000000000000 00000000000000000
000000000000 000000000O (000 DG/
DP)UOO 0O0O OFigure 1 0 DCOOO ACOOOODOOO
000000000 00000D00000000000 DCOO
0 ACODODDOOODOO0O0OOOOODDO DG/DPOOO
00ooooooonO

Vg =3.3V
FVout =2 Vpp
Vout_DC =Vg/2

T T TTTIT
HD3, AC COUPLED | A

NSS N

HD (dBc)
&
o
N\

=
\
\\
AN

7&
\ ," HD3, DC
\

0.1 1 10
FREQUENCY (MHz)

100

FIGURE 1. Distortion Comparison between DC & AC

Coupling of the Load

goobobooooooooooboobooobboobobooooboo
oooooooooooboOoooooboboooboooooboooo
ooo0O0 (Odo bG/bp)d LMHe6601 00 0 O OOOOOOO
goooooboooooobboobooboonouboMHe6601
goboobobooobboooooboobmobooo oo
oboobboooooobooooooooobooobcoooooo
ooood

Figure 200000000 ACOOO0OO0O0O0O0OO0OO00OOO
gooooobooooooooboooobooo

V' V'
c IL-MAX
Vo Vo O N
Rp RL Rp RL
- V
v
V V
v

(a) DUAL SUPPLY

RP < RL [VOVMIN -1]

Vo_MIN is the most
negative swing at output

(b) AC COUPLED LOAD

Vo MmN
Rp<
I max

Vo_MIN is the most

negative swing at output

and I_mAx is maximum load
current with direction shown

FIGURE 2. Output Pull-Down Value for Dual Supply &
AC Coupling

ooooooooobOobobobboo (opobooboooooo
ooooooAyO00DMmoooo0 RO 1KQ)OOOO
gooooboooboooobo (¢ b 1ppH0oooooooo
obooo0ooD smAOO00000 LMHe601 DOOOOOOOO
Figure 20O OO0O0OO000O0O0O0O00000OO0OOO0OOO
gobooobooobooooboooRrRpOOODOOOODO
goooooooo

Joopoooooooooooo/ooooobooo

gobobobooogobobooooboooboobobobobobooo
(Royr O 100MQ) OO00O00O0COOOOOOOOOOOOODO
oooooooOooooooooooboOoooooooooo
goobooobobooooooobobobobooooooooo
goooooo LMHe601 DUUMOOOuooooooboooa
ooooooOooooooooooOoOoOooobonoobOo
gooooooooobbooboobooboooobobooooo
gbobooobooooobbooooobobobooboobooong
oooao

000000000LMHe601 DODDOOOOOOOODOOO
0.luA ODO00OOO0OOOOOCOOO0OO0bOoOooObboobOO
gboooooooooOooboobooooobooooooo
LMHe6601 D0O000OOO 00000000 0000000 0
goboobooboooobooobobobooboooboob o (oo
gooH)oood

LMH6601 0 SDOO0000000000000000000
gooocMosSO0 000000000000 O0O0O0DOOOOn
0000000000000 000000000000 0000
000MO00000000000000000000000 vHg
viooooooooooooooooolovoooooo
vio 1ovooooo vPo svOo0 0000000000000
0 7.5v000000SDOOOOOCOOOODO 10% 00000
000000MO00000 (00M0000000000 )0
00000000000000000

vPo 1ovovPo svOoOoooooooooooooon
-00Moooooon 5v0 SDO 5.5V

.000oooo 9.5v0 SDO 10V

17

www.national.com/jpn/

L0O99HIN



LMH6601

0000000000 (ooo)y

goboooooooobooobboobobobobooon

LMH6601 0000000000 2ns 00000000000
gobo00o0ooobO0ob00n Figee300 00000000

Vg = 2.5V

ce t :HHHHHHHHHHH/HHHH
S
N\ N\ - J
\ A
INPUT (4 VPP) OUTPUT (1V/DIV)

o B
TIME (10 ns/DIV)

1

FIGURE 3. LMH6601 Output Overload Recovery
Waveform

Figure 3 DO0O0OO0OO0OO0O0OO0OO0O0OOOCODOOOOOOOO
gbooboooooboboooboooobooooboooooao
oobooooobooooooboobovooooboboooooo
oooooobobooobooobooooooooood

OOOLMH6601 0000000 vioooooooooooo
gbooooooboboobobobobooooooboooooobooo
ooooboooooboooooooooooobooooooo
ooooooobobbbobobooobooob0o0n b LMH6601
gobobooooobouoobooobboobobobobooooo
ooooooooooo

UO0OOFgure 400000000000 0OOOOOOOOOO
OO0 LMHe601 DO OOOOO0OOOOOOOCOO

2 N\ | f N
Z y \\ — \\ ov
/| \ i/ \
s 4 \Z, \,
Q HHHHHHHHHHHH HHHHH
- 5
= T ov
5 / : /
o L
|/ / \
© \J:! Vs = 2.5V \/
1 ms/DIV
FIGURE 4. LMH6601’s “Clean” Swing to Either Rail

gooooboboooobobooobooooooooOoOooboooo
ooboooooooooooooooooooooogooa
ooooOooOoboooboooooboooobboooooOooboooo
oooooooooboooooboobobooooooooooo
0oooooodoobonOLMHe601 OO OFigure 40 0 00O
oooooooooooooooooooooobon

gbobobobooooobobooo

LMH6601 00 0000000000000 00O0OODOO0OOO
gooooooooooooboboboooobobooboobdoodm
obpoooooooobooboOooboobooooooOobooDo
0oviooooooo0oO0O000000000000000
00 0000 LMHe601 D000 O 0O DOO0O0 0000 000D O
gbooobooboooboooooobooboooooboooouobooo
AcOO0O00oOOoooooOobobooooOboooooomooao
oooooooobbobboooooobooooooooooog
gooboobobmooooboboooooobooobbooboboobo
oooooooo

DCUOUDOUU00U0O0OOOOOOOOOOOOO /oo

LMH6601 00 0000000000000 COO0O00000O0
ooooooooOboOooooooOooobooboooboOobo
goooooooooooooooobooooOooDOboOOoo
gooooOoomoooobooooooooboooboo
ooooooooooooooooboobooooobobooooo
oooooooodoboooooooooOooobdnd Figure 5
goboooO0OO0O0LMHe01 DOOOOOOOOOOOOO0DOO
oboooobooooo 7s@oooobooooobooooooo
ooooboo7se 0oooooooodoobb 10000004
oooooomoovOoooooossvoooooooooog

Vg =27V

VIDEO IN (0-0.75V)

75Q CABLE

FIGURE 5. Single Supply Video Driver Capable of
Maintaining Accurate Video Black Level

www.national.com/jpn/

18




0000000000 (ooo)y

vl (00D00)ODOOO0OOO LMH660I 00000000
goboobACcO0O0bDOoooobobboooobooooboo
goooooobooboooobooooboboooobbuoobooo
goooooooobooooooOOobDooLMHee01 OO OOO
oooooobooooooooooooooboooooooAac
goooboobobboooobooobooboo ovOooOoooo
U LMHe6e601 D OOOOOOOOODOOOOOOOOOOO
000000 LMH6601 0000 vPOoOOOODODOOOOO
goooooooboboooooobobooooooobooooo
goooooooboboooobboobooobooooooo
0oo0O00ooOoooooo (v9)oooo 1.8vooooo
ooobooooo

gbobooOoobobobbooobbooobodbOoFigure 6
ooobobobcoboo(oo7syooooboobobooooo
oooooooobooooobooboooooooooboooo
UddOFigure6 DO00O0O0O0OOODOOOOOODOOODOO
gboooboboboomobooboooobooobobooooo
gooooooocoooooooooooooowvoooooo
ooobooooocooooobooooooooooOooo
LMH6601 00O 0ODO OO 33vOOOoooonoooooo

VIDEO DAC
CURRENT
OUTPUT

COMPOSITE
VIDEO IN 0-1V

Vs =3.3V

FIGURE 6. Single Supply Composite Video Driver for
Consumer Video Outputs

otobouooobooooboooooooooooooooooa
oboooooooOoooobooooOoobOdOFigure 700
oooobooooooooooovoo)yobpcoooood
goooooooooooo

Vg =3.3V
ov-2v

0.8Vpp

0.61V-1.41V

VIDEO IN
-0.3Vt0 0.75V

RTr<
75Q i

FIGURE 7. Single Supply DC Coupled Composite Video
Driver for Negative Going Sync Tip

Figre 700 0000UI00000000000000000
R,0R,0R; 000000000 00000000000000
0000000 20%000000U1000000000000
0000 20% 0000000000000000000000
000000000000000000.8Ve, 000 2Vpe 000
0000000000000000

RF
RglIR3

= ﬂ -1=1.5VV
0.8v

M

Vg (OOOOO 33v)booorR;00000000000000
U0 R 000000000000 0000000 (RpO0O 0.3VO
goouviocogoooooelvyooooovoooooooo
gobooooooboobo

Re 061
Rs; ~ 3.3V - 0.61

Re

+
1RG

_ Re
=0.227(1+
2)

0 ()0000 ()0000000000000000000
R;0R;0000 RgOOO0000000000000 00000
O0DO0RyO 6200 000 0000000000000 2000
000000000 ORgOO0 R, 000000000 (1)000
0 ()000000000RgO R, 000 000000000000
00000000000000000000

19

www.national.com/jpn/

L0O99HIN



LMH6601

0000000000 (ooo)y

TABLE 1. Finding Figure 7 External Resistor Values by Iteration (Rg O 620Q)

Estimate Calculated Equation 1 LHS Comment
Rg (Q) (from Equation 2) Calculated (Compare Equation 1 LHS Calculated to RHS)
R3 (Q)
1k 1.69k 0.988 Increase Equation 1 LHS by reducing Ry
820 1.56k 1.15 Increase Equation 1 LHS by reducing Rg
620 1.37k 1.45 Increase Equation 1 LHS by reducing Rg
390 239 4.18 Reduce Equation 1 LHS by increasing R
560 1.30k 1.59 Close to target value of 1.5V/V for Equation 1
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TABLE 2. Rise Time, 0 3 dB BW, and Slew Rate Requirements for Various Video Line Rates
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Video Line Rate Refresh Rate Horizontal Vertical Pixel Time | Rise Time | LSBW SR
Standard (HxV) (Hz) Active (KH%) | Active (KV%) (ns) (ns) (MHz) (V/ps)
TV_NTSC 451x483 30 84 92 118.3 39.4 9 41

VGA 640x480 75 80 95 33.0 11.0 32 146
SVGA 800x600 75 76 96 20.3 6.8 52 237
XGA 1024x768 75 77 95 12.4 4.1 85 387
SXGA 1280x1024 75 75 96 7.3 2.4 143 655

UXGA 1600x1200 75 74 96 49 1.6 213 973
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TABLE 3. Transimpedance Amplifier Figure 13 Compensation and Performance Results

Co Cn C_Calculated Cr used -3dB BW -3 dB BW Step Response
(pF) (pF) (pF) (pF) Calculated (MHz) | Measured (MHz) | Overshoot (%)
10 12 11 1 14 15 6
50 52 23 3 7 7.0 4
500 502 72 8 2 25 9
Cal 2pF 0oooo
GBW\'/DSDD 155\‘;"\""'2 LMH6601 000 000 000000000000 1000pF 0 0
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FIGURE 17. In-Loop Compensation Circuit for Driving
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TABLE 4. LMH6601 Step Response Summary for the
Circuit of Figure 17

C, Rg Ce tise/ tran | Overshoot
(PF) ((©)] (pF) (ns) (%)
10 0 1 6" 8
50 0 1 7" 6
110 47 1 10 16
300 6 10 12 20
500 80 10 33 10
910 192 10 65 10
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