Product  “\ww Order Technical 2 Tools & Support &

Folder o o Now Documents #'N\ Software Community
i3 TEXAS
INSTRUMENTS LMH6572
ZHCSIP3G —JUNE 2005—-REVISED AUGUST 2018
LMH6572 =88 2:1 =l ik 5 o

1 Rtk 3 #iM
e 350MHz. 250mV. -3dB % LMH6572 & — K& A ) = PEREAR L £ 18 &5 A 2%,
e 290MHz. 2Vpp. —3dB 7 % & T M AR ATN, FH AN H A = R B RE L i T A
o 10ns iEiE F < (7] M. LMHG572 AJ7E 2Vpp Hii IS 5 B P34
« 90dB j@iE FHERGE (£ SMHz %4 ~) 290MHz 77 % . 140MHz [#] 0.1dB iy % il 1500V/us
o 0.02% E4p25, 0.02° Z4 AL 4% 2 15 %5 S T =i A (HDTV) Al 43 7%
« 0.1dB 175 °FHHE: 140MHz 2RI B

* 1400Vis iR LMHB572 £ tf NTSC il PAL AL 5 1112 444 26 152
y g;/@f\?ﬁ%‘ﬁl\; cov SERIE A RLIR 4B 0.020 A1 0.02°, FHEL
(+3V) (+6V) YU R L DI TR R AR B 750 1A,

+ 10MHz 5}y -78dB HD2 . X B X
LM6572 A2t 80mA £k it H o i SR BR 3 22 N AL
. 10MHz i3y ~75dB HD3 FEf Ve SR BK Bl 2 N

AR N
2 MH LMH6572 FL45 2VIV (+6dBv) [{I P35, fighs L
«  RGB WA s 1V/V (0dBvV) F4 1 5 SR 5 J i v e AL 2k
o ZEINANE IS .
g ! LMH6572 7] §Zfit SSOP H%.
o FARBURETIT R
BERO
BRI S 5P B RSP GRFRE)
LMH6572 SSOP (16) 4.90mm x 3.90mm

(6N ﬂiﬂﬁi TR R, 1S R R R AR AT I

RO |1 E v*

Go |2 EOUT_R
BO |3 X2 >414| oUT_G
GND | 4 X2 13| OUT_B
GND | 5 12|V
R1|6 1| v
G1]|7 - 10| SEL
B1|8 9 |EN

ARG I, SRAEH 6 T dn P SCRA S R, CLA S . A RIE I B 7 SO R BT (5 2, 1507 ) wwweti.com, SN BIRZAMR S . TI ASCRIEBA I ) HE
PERE RE . AESEBRITEZ BT, 5506555 BT RUA IR 35 SURRA

English Data Sheet: SNCS102


http://www-s.ti.com/sc/techlit/SNCS102.pdf
http://www.ti.com.cn/product/cn/lmh6572?qgpn=lmh6572
http://www.ti.com.cn/product/cn/LMH6572?dcmp=dsproject&hqs=pf
http://www.ti.com.cn/product/cn/LMH6572?dcmp=dsproject&hqs=sandbuy&#samplebuy
http://www.ti.com.cn/product/cn/LMH6572?dcmp=dsproject&hqs=td&#doctype2
http://www.ti.com.cn/product/cn/LMH6572?dcmp=dsproject&hqs=sw&#desKit
http://www.ti.com.cn/product/cn/LMH6572?dcmp=dsproject&hqs=support&#community

I} TEXAS
INSTRUMENTS
LMH6572
ZHCSIP3G —JUNE 2005—REVISED AUGUST 2018 www.ti.com.cn
1 7.1 OVEIVIEW ..oeiiiiiee ettt e a e 11
2 7.2 Feature DesCription........ccccevirveieneseeneeeeee e 11
3 8 Power Supply Recommendations..........ccc.eee..e. 15
4 8.1 Power DiSSipation ..........cccceerveiiiieiieiieeiee e 15
5 Pin Configuration and FUNCLIONS ..........cocoevevnn.n.. 3 8.2 ESD PrOECHON...ovvvveeieeseesessesesses s 15
6 SPECIfiCALIONS ovvovervrrsrerrrrsseerrsssesrns s 4 9 Layout.... s 16
6.1 Absolute Maximum RAtNGS ........rrrrvooroeoeeeereeeeeeeeee 4 9.1 Layout GUIdElNES ........ccocvvrviiiiiiiiiiccec e 16
6.2 ESD Ratings 10 BAERISCRYTRE oo 17
6.3 Recommended Operating Conditions...................... 4 10.1 Bl EHBA v - 17
6.4 Thermal Information...........cccceveeeviiiiiee e 4 102 AEXBEW o - 17
6.5 =5V Electrical Characteristics ..........cccccoevveriveeernnnnn. 5 103 Fitx - 17
6.6 +3.3V Electrical Characteristics ...........oeovrrerrerreren. 7 104 BEFHHEER oo 17
6.7 Typical CharacteristiCS .........cceviivierreeiriiee e 8 105 ARIER covvvvirer s 17
7 Detailed DeSCription ........oocoeeeeeiiiiiiieiiiieie e 11 11 HUbks ERAANTIAER 17

4 BT P ek
VE: 2 AR TURS AT A AR A AR

Changes from Revision F (May 2013) to Revision G Page
L 1 87 L TS 1
o O S¥HEE R GIMIBCEMIRE Wy ESD HUEME R FEE T oy HBIREW Hr AiJE Wy AR

B B & I A s T oy = O SR 1
« Deleted bolding from Electrical Characteristics specifications, added temperature range to test conditions for clarification 5
e Changed Overview title from General INFOrMALION ..........ooiiiiiiiii e e e e ibe e e e neees 11
e Changed Layout Considerations title t0 Layout GUIAEIINES...........c.eiiiiiiiiiieiiiie et 16
Changes from Revision E (April 2013) to Revision F Page
e Changed layout of National Semiconductor Data Sheet to TI fOrMaL .........cc.ueiiiiiiiiiiii e 16
2 Copyright © 2005-2018, Texas Instruments Incorporated


http://www.ti.com.cn/product/cn/lmh6572?qgpn=lmh6572
http://www.ti.com.cn

13 TEXAS
INSTRUMENTS

www.ti.com.cn

LMH6572
ZHCSIP3G —JUNE 2005—REVISED AUGUST 2018

5 Pin Configuration and Functions

DBQ Package
16-Pin SSOP
Top View

RO E vt
GO E OUT_R
BO %— x2>{14| out_c
GND X2 13| OUT_B
GND 12|V
R1 1| v
G1 = 10| SEL
B1 9| EN
Truth Table
SEL EN ouT
0 0 CH1
1 0 CHO
X 1 Disable
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6 Specifications

6.1 Absolute Maximum Ratings

see W@
MIN MAX UNIT
Supply Voltage (V* - V") 13.2 \Y
lour® 130 mA
Input Voltage Range +(Vs) \%
Maximum Junction Temperature ) +150 °C
Storage temperature, Tgyg -65 +150 °C

(1) Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. Operating Ratings indicate conditions for
which the device is intended to be functional, but specific performance is not ensured. For ensured specifications, see the Electrical
Characteristics tables.

(2) If Military/Aerospace specified devices are required, please contact the Texas Instruments Sales Office/ Distributors for availability and
specifications.

(3) The maximum output current (Ioyt) is determined by the device power dissipation limitations. See the Power Dissipation section for

more details. A short circuit condition should be limited to 5 seconds or less.

(4) Human Body Model, 1.5 kQ in series with 100 pF. Machine Model 0 Q in series with 200 pF.

6.2 ESD Ratings

VALUE UNIT
o Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001®) +2000
V(Esb) Electrostatic discharge - \%
Machine model (MM) +200

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.

6.3 Recommended Operating Conditions

see @
MIN NOM MAX UNIT
Operating Temperature -40 85 °C
Supply Voltage Range 6 12 \

(1) Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. Operating Ratings indicate conditions for
which the device is intended to be functional, but specific performance is not ensured. For ensured specifications, see the Electrical
Characteristics tables.

6.4 Thermal Information

LMH6572
THERMAL METRIC® DBQ (SSOP) UNIT

16 PINS
Rgia Junction-to-ambient thermal resistance 125 °C/W
Roactop) Junction-to-case (top) thermal resistance 36 °C/W

(1) For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application

report.

Copyright © 2005-2018, Texas Instruments Incorporated
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6.5 =5V Electrical Characteristics

Vs =15V and R, = 100 Q, (unless otherwise noted)

PARAMETER | TEST CONDITIONS ™ MIN TYP MAX| UNIT
FREQUENCY DOMAIN PERFORMANCE
SSBW -3 dB Bandwidth Vout = 0.25 Vpp 350 MHz
LSBW |-3 dB Bandwidth® Vout = 2 Vpp 250 290 MHz
.1 dBBW | 0.1 dB Bandwidth Vout = 0.25 Vpp 140 MHz
DG Differential Gain R =150 Q, f = 4.43 MHz 0.02%
DP Differential Phase R. =150 Q, f = 4.43 MHz 0.02 deg
TIME DOMAIN RESPONSE
TRS Channel to Channel Switching Time Logic Transition to 90% Output 10 ns
Enable and Disable Times Logic Transition to 90% or 10% Output 11 ns
TRL Rise and Fall Time 2-V Step 15 ns
TSS Settling Time to 0.05% 2-V Step 17 ns
oS Overshoot 4-V Step 5%
SR Slew Rate® 4-V Step 1200 1400 Vius
DISTORTION
HD2 2"d Harmonic Distortion 2 Vpp, 10 MHz -78 dBc
HD3 3 Harmonic Distortion 2 Vpp, 10 MHz =75 dBc
IMD 3 Order Intermodulation Products 10 MHz, Two tones 2 Vpp at Output -80 dBc
EQUIVALENT INPUT NOISE
VN Voltage >1 MHz, Input Referred nVVHz
ICN Current >1 MHz, Input Referred pAHZ
STATIC, DC PERFORMANCE
GAIN Voltage Gain 2.0 VIV
| ’2\1_?)!)03?\’/ with respect to nominal gain of +0.3% +0.5%
Gain Error® No load, with respect to nominal gain of
2.00 VIV, To = —40°C to +85°C $0.3%  *0.7%
Gain Error g%szfOSOOV(}VWith respect to nominal gain 0.3%
Vin=0V +14
VIO Output Offset Voltage ©®) mv
Vin =0V, Ty =-40°C to +85°C +17.5
DVIO Average Drift 27 uv/°C
IBN Input Bias Current®® Vin=0V 14 *5.0 PA
Vin=0V, Ty =-40°C to +85°C -1.4 5.6
DIBN Average Drift 7 nA/°C
o . DC, Input referred 50 54
PSRR Power Supply Rejection Ratio® dB
DC, Input referred, Ty = —40°C to +85°C 48 54
ICC Supply Current® No load 20 23 25 mA
No load, Ty = —-40°C to +85°C 20 23 28.5
) No load 2.0 2.2
Supply Current Disabled® mA
No load, Tp = -40°C to +85°C 2.0 2.3
VIH Logic High Threshold®) Select and Enable Pins 2.0 \Y

(1) Electrical Table values apply only for factory testing conditions at the temperature indicated. Factory testing conditions result in very
limited self-heating of the device such that T; = T5. No specification of parametric performance is indicated in the electrical tables under
conditions of internal self heating where T; > T5. See the Power Dissipation section for information on temperature de-rating of this
device. Minimum and maximum ratings are based on product testing, characterization and simulation. Individual parameters are tested

as noted.
(2) Parameters ensured by design.

(3) Parameters ensured by electrical testing at 25° C.

(4) Positive Value is current into device.
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+5V Electrical Characteristics (continued)

Vg =15V and R = 100 Q, (unless otherwise noted)

PARAMETER TEST CONDITIONS® MIN TYP MAX UNIT
VIL Logic Low Threshold® Select and Enable Pins 0.8 v
) L ” Logic Input=0V -1 +5.0
liL Logic Pin Input Current Low® - PA
Logic Input =0 V, Tp = —40°C to +85°C -1 +15
Logic Input =2.0 V 112 150 200
liH Logic Pin Input Current High® - = = _40° A
9 p g Logloc Input = 2.0 V, Tp =—-40°C to 100 150 210 M
+85°C
MISCELLANEOUS PERFORMANCE
RE Internal Feedback and Gain Set 650 800 940 a
Resistor Values Ta = —40°C to +85°C 620 800 1010
) } Internal Feedback and Gain Set
RODIS Disabled Output Resistance Resistors in Series o Ground 1.3 1.6 1.88 kQ
RIN+ Input Resistance 100 kQ
CIN Input Capacitance 0.9 pF
ROUT Output Resistance 0.26 Q
No Load +3.83 +3.9
VO \%
No Load, Tp =—-40°C to +85°C +3.80 +3.9
Output Voltage Range
R =100 Q +3.52 +3.53
VOL \%
R =100 Q, Tp = —-40°C to +85°C +3.5 +3.53
CMIR Input Voltage Range +2 +2.5 \%
Vin=0V +70 +80
10 Linear Output Current®®) N mA
Vin =0V, Tp =-40°C to +85°C 40 +80
ISC Short Circuit Current® Vin = 2 V, Output Shorted to Ground +230 mA
XTLK Channel to Channel Crosstalk ViN =2 Vpp at 5 MHz -90 dBc
XTLK Channel to Channel Crosstalk VN = 2 Vpp at 100 MHz -54 dBc
XTLK All Hostile Crosstalk InA, C, OutB, Viy =2 Vpp at 5 MHz -95 dBc

(5) The maximum output current (Ioyt) is determined by the device power dissipation limitations. See the Power Dissipation section for
more details. A short circuit condition should be limited to 5 seconds or less.
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6.6 +3.3V Electrical Characteristics

Vg = 3.3V, R, = 100 Q (unless otherwise noted)

PARAMETER | TEST CONDITIONS ™) MIN TYP MAX| UNIT
FREQUENCY DOMAIN PERFORMANCE
SSBW -3 dB Bandwidth Vour = 0.25 Vpp 360 MHz
LSBW -3 dB Bandwidth Vout =2.0 Vpp 270 MHz
0.1 dBBW | 0.1 dB Bandwidth Vour = 0.5 Vpp 80 MHz
GFP Peaking DC to 200 MHz 0.3 dB
DG Differential Gain R =150 Q, f = 4.43 MHz 0.02%
DP Differential Phase R =150 Q, f = 4.43 MHz 0.03 deg
TIME DOMAIN RESPONSE
TRL Rise and Fall Time 2-V Step 2.0 ns
TSS Settling Time to 0.05% 2-V Step 15 ns
oS Overshoot 2-V Step 5%
SR Slew Rate 2-V Step 1000 V/us
DISTORTION
HD2 2"d Harmonic Distortion 2 Vpp, 10 MHz -70 dBc
HD3 3 Harmonic Distortion 2 Vpp, 10 MHz -74 dBc
IMD 3 Order Intermodulation Products 10 MHz, Two tones 2 Vpp at Output -79 dBc
STATIC, DC PERFORMANCE
GAIN Voltage Gain 2.0 VIV
VIO Output Offset Voltage Viy=0V 1 mV
DVIO Average Drift 36 pv/eC
IBN Input Bias Current® ViN=0V 2 PA
DIBN Average Drift 24 nA/°C
PSRR Power Supply Rejection Ratio DC, Input Referred 54 dB
ICC Supply Current R = 20 mA
VIH Logic High Threshold Select and Enable Pins 1.3 \Y,
VIL Logic Low Threshold Select and Enable Pins 0.4 \Y,
MISCELLANEOUS PERFORMANCE
RIN+ Input Resistance 100 kQ
CIN Input Capacitance 0.9 pF
ROUT Output Resistance 0.27 Q
VO No Load 2.5 \

Output Voltage Range

VOL R, =100 Q 2.2 \Y
CMIR Input Voltage Range +1.2 \Y,
10 Linear Output Current Vin = 0V +60 mA
ISC Short Circuit Current VN = 21V, Output Shorted to Ground +150 mA
XTLK Channel to Channel Crosstalk 5 MHz -90 dBc

(1) Electrical Table values apply only for factory testing conditions at the temperature indicated. Factory testing conditions result in very
limited self-heating of the device such that T; = Ta. No specification of parametric performance is indicated in the electrical tables under
conditions of internal self heating where T; > T5. See the Power Dissipation section for information on temperature de-rating of this
device. Minimum and maximum ratings are based on product testing, characterization and simulation. Individual parameters are tested

as noted.
(2) Positive Value is current into device.
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6.7 Typical Characteristics
Vs =15V and R, = 100 Q (unless otherwise noted)

Figure 3. Frequency Response vs Capacitive Load
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Figure 1. Frequency Response vs Vout Figure 2. Frequency Response vs Voyt
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Figure 4. Suggested Rg vs Capacitive Load
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Figure 5. Harmonic Distortion vs Output Voltage
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Figure 6. Harmonic Distortion vs Output Voltage
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Typical Characteristics (continued)

Vg =15V and R = 100 Q (unless otherwise noted)

TIME (ns)

Figure 11. Disable Time

TIME (ns)

Figure 12. Pulse Response
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Typical Characteristics (continued)

Vg =15V and R = 100 Q (unless otherwise noted)

-20 T T T TTTIm T pm 60 ||
30 | CH R & B DRIVEN \LL_ PSRR +
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-40 Vg =45V ’ |
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3 50
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Figure 13. Crosstalk Figure 14. PSRR
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Figure 15. PSRR Figure 16. Closed-Loop Output Impedance
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Figure 17. Closed-Loop Output Impedance
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7 Detailed Description

7.1 Overview

The LMH6572 is a high-speed triple 2:1 analog multiplexer, optimized for very high speed and low distortion.
With a fixed gain of 2 and excellent AC performance, the LMH6572 is ideally suited for switching high resolution,
presentation grade video signals. The LMH6572 has no internal ground reference. Single or split supply
configurations are both possible. The LMH6572 features very high speed channel switching and disable times.
When disabled the LMH6572 output is high impedance, making multiplexer expansion possible by combining
multiple devices.

7.2 Feature Description

7.2.1 Single Supply Operation

The LMH6572 uses mid-supply referenced circuits for the select and disable pins. In order to use the LMH6572
in single supply configuration, it is necessary to use a circuit similar to Figure 19. In this configuration the logical
inputs are compatible with high breakdown open collector TTL, or open drain CMOS logic. In addition, the default
logic state is reversed since there is a pull-up resistor on those pins. Single supply operation also requires the
input to be biased to within the common mode input range of roughly +2V from the mid-supply point.

7.2.2 Video Performance

The LMH6572 has been designed to provide excellent performance with production quality video signals in a
wide variety of formats such as HDTV and High Resolution VGA. Best performance will be obtained with back-
terminated loads. The back termination reduces reflections from the transmission line and effectively masks
transmission line and other parasitic capacitances from the amplifier output stage. Figure 18 shows a typical
configuration for driving a 75-Q cable. The output buffer is configured for a gain of 2, so using back terminated
loads will give a net gain of 1.

v v*
0.01 uF 6.8 uF
ENABLE SELECT* W—- W\
1kQ | 1kQ
=0.01yF = =
INO Ro INO 0
— L
3 _D“ = y D‘o\ » out
]
= LA our 75Q :E1 kQ - 1 va—@
rd I3 9 75Q
IN 1 8000 75Q N M )
AAA = 1 >
W H D.o s
) s 1kQ
= 3 o0 1S
-
Rs 0.01 uF - 1kQ
= i MWV M
5000 500Q
* ) ENABLE*
Voot & 6.8 uF 1
1 Otwe 6 = L | o1uF =
T (OPTIONAL) = v = L}—1 *oPENCOLLECTOR
v SELECT 0.01 uF TTL COMPATIABLE
Figure 18. Typical Application Figure 19. Single Supply Application

7.2.3 Gain Accuracy

The gain accuracy of the LMH6572 is accurate to £0.5% (0.3% typical) and stable over temperature. The internal
gain setting resistors, RF and RG, match very well; however, over process and temperature their absolute value
will change.

Copyright © 2005-2018, Texas Instruments Incorporated 11
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Feature Description (continued)
7.2.4 Expanding the Multiplexer

It is possible to build higher density multiplexers by paralleling several LMH6572s. Figure 20 shows a 4:1 RGB
MUX using two LMH6572s:

LMHB572
u1

1-3 15

RGBO O+—L
SWITCH

R
>
o S
22
o4 < <
vo

MATRIX
PINS 13 A7f!2 f
6-8 VVV >
RGB1 O—rt—}
10 | SEL 9| EN
A |
(OPTIONAL)
LMH6572
PINS u2 Ry
1-3 750
15 AAA
RGB2 O- - X2 W
7
X2 14 AAA
SWITCH v
MATRIX ;;?1
PINS 13
6-8 |_ ‘I—& MV
RGB3O- +-
10| SEL BES

o— 5150 OUTPUT
so 0 | RGBT

1] RGBO
10—+ o (ogﬁbﬁu 0| RGB3

1] RGB2

Figure 20. RGB MUX Using Two LMH6572's

If it is important in the end application to make sure that no two inputs are presented to the output at the same
time, an optional delay block can be added prior to the ENABLE(EN) pin of each device, as shown. Figure 21
shows one possible approach to this delay circuit. The delay circuit shown will delay ENABLE’s H to L transitions
(Ry and C, decay) but will not delay its L to H transition.

R, Dy TOEN

Figure 21. Delay Circuit Implementation

R, should be kept small compared to R, in order to not reduce the ENABLE voltage and to produce little or no
delay to the ENABLE L to H transition.

With the ENABLE pin putting the output stage into a high impedance state, several LMH6572's can be tied
together to form a larger input MUX. However, there is a slight loading effect on the active output caused by the
off-channel feedback and gain set resistors, as shown in Figure 21. Figure 22 is assuming there are four
LMH6572 devices tied together to form a triple 8:1 MUX. With the internal resistors valued at approximately
800Q, the gain error is about -0.57 dB, or about —6%.

12 Copyright © 2005-2018, Texas Instruments Incorporated
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Feature Description (continued)

E R

< 8000 R 750
80002 2
75Q

800Q R caN  [(167503) 1 75] - 2
750 =" " " p4vv
—F ERROR
P | [(1675/3) || 75] + 75
30060 ERROR (dB) =-0.57 dB
(for 4 parallel devices)

8000 R,
) 750
OFF

800Q
800Q

Figure 22. Multiplexer Input Expansion by Combining Outputs
An alternate approach would be to tie the outputs directly together and let all devices share a common back
termination resistor in order to alleviate the gain error issue above.

The drawback in this case is the increased capacitive load presented to the output of each LMH6572 due to the
offstate capacitance of the LMH6572.
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Feature Description (continued)
7.2.5 Other Applications

The LMH6572 may be utilized in systems that involve a single RGB channel as well whenever there is a need to
switch between different “flavors” of a single RGB inpult.

Here are some examples:
1. RGB positive polarity, negative polarity switch
2. RGB full resolution, high-pass filter switch

In each of these applications, the same RGB input occupies one set of inputs to the LMH6572 and the other
“flavor” would be tied to the other input set.

7.2.5.1 Driving Capacitive Loads

Capacitive output loading applications will benefit from the use of a series output resistor. Figure 23 shows the
use of a series output resistor, Ry, to stabilize the amplifier output under capacitive loading. Capacitive loads of
5 to 120 pF are the most critical, causing ringing, frequency response peaking and possible oscillation. Figure 24
gives a recommended value for selecting a series output resistor for mitigating capacitive loads. The values
suggested in the charts are selected for .5 dB or less of peaking in the frequency response. This gives a good
compromise between settling time and bandwidth. For applications where maximum frequency response is
needed and some peaking is tolerable, the value of Royt can be reduced slightly from the recommended values.

Rout
E 45Q Vour
LMH6572 CL R
10 pF 1kQ

Figure 23. Decoupling Capacitive Loads

60 2
C, =10 pF, Rg = 450
\ |
50 | 0 | |||&Is g
\ C, = 18 pF, Rq = 36Q
= L S
€ \ R L
n
& ~
5 \\ g C, =56 pF, Rg =220 4‘
e 30 N Z
= = -
§ 20 \\ © 6 (I:LI 11|0|0||[|)1F RS e
2 N [ TTTI
N Vour =1 Vep
10 Bre ke
Vg = 15V
0 -10
1 10 100 1000 1 10 100 1000
CAPACATIVE LOAD (pF) FREQUENCY (MHz)
Figure 24. Recommended Royt vs Capacitive Load Figure 25. Frequency Response vs Capacitive Load
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8 Power Supply Recommendations

8.1 Power Dissipation

The LMH6572 is optimized for maximum speed and performance in the small form factor of the standard SSOP
package. To achieve its high level of performance, the LMH6572 consumes 23 mA of quiescent current, which
cannot be neglected when considering the total package power dissipation limit. To ensure maximum output
drive and highest performance, thermal shutdown is not provided. Therefore, it is of utmost importance to make
sure that the T;ax iS never exceeded due to the overall power dissipation.
Follow these steps to determine the Maximum power dissipation for the LMH6572:
1. Calculate the quiescent (no-load) power:
Pawp = lec* (Vs)
where

o Vg=V'-V- (1)
2. Calculate the RMS power dissipated in the output stage:
Pp (rms) = rms [(Vs - Vour) * lour]

where

*  Vgyur and gyt are the voltage across and the current through the external load

e Vg is the total supply voltage (2)
3. Calculate the total RMS power:
Pr=Paw + Pp ®)

The maximum power that the LMH6572 package can dissipate at a given temperature can be derived with the
following equation:

Puax = (150°C — Taug)/ 034

where
e Taus = Ambient temperature (°C)
* 034 = Thermal resistance, from junction to ambient, for a given package (°C/W)
e For the SSOP package 8,, is 125 °C/W 4)

8.2 ESD Protection

The LMH6572 is protected against electrostatic discharge (ESD) on all pins. The LMH6572 will survive 2000V
Human Body model and 200V Machine model events. Under normal operation the ESD diodes have no effect on
circuit performance. There are occasions, however, when the ESD diodes will be evident. If the LMH6572 is
driven by a large signal while the device is powered down the ESD diodes will conduct. The current that flows
through the ESD diodes will either exit the chip through the supply pins or will flow through the device, hence it is
possible to power up a chip with a large signal applied to the input pins. Shorting the power pins to each other
will prevent the chip from being powered up through the input.

Copyright © 2005-2018, Texas Instruments Incorporated 15
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9 Layout

9.1 Layout Guidelines

Whenever questions about layout arise, use the LMH730151 evaluation board as a guide. To reduce parasitic
capacitances, ground and power planes should be removed near the input and output pins. For long signal paths
controlled impedance lines should be used, along with impedance matching elements at both ends. Bypass
capacitors should be placed as close to the device as possible. Bypass capacitors from each rail to ground are
applied in pairs. The larger electrolytic bypass capacitors can be located farther from the device; however, the
smaller ceramic capacitors should be placed as close to the device as possible. In Figure 18 and Figure 19, the
capacitor between V* and V™ is optional, but is recommended for best second harmonic distortion. Another way
to enhance performance is to use pairs of 0.01 uF and 0.1 pF ceramic capacitors for each supply bypass.

9.1.1 Evaluation Boards

Texas Instruments provides the following evaluation boards as a guide for high frequency layout and as an aid in
device testing and characterization. Many of the datasheet plots were measured with these boards.

DEVICE PACKAGE EVALUATION BOARD PART NUMBER
LMH6572 SSOP LMH730151

An evaluation board can be shipped when a device sample request is placed with Texas Instruments.
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)

LMH6572MQ/NOPB Active Production SSOP (DBQ) | 16 95 | TUBE Yes Call TI'| Sn Level-1-260C-UNLIM -40to 85 LH65
72MQ
LMH6572MQ/NOPB.A Active Production SSOP (DBQ) | 16 95 | TUBE Yes Call Tl Level-1-260C-UNLIM -40 to 85 LH65
72MQ
LMH6572MQX/NOPB Active Production SSOP (DBQ) | 16 2500 | LARGE T&R Yes Call Tl | Sn Level-1-260C-UNLIM -40 to 85 LH65
72MQ
LMH6572MQX/NOPB.A Active Production SSOP (DBQ) | 16 2500 | LARGE T&R Yes Call Tl Level-1-260C-UNLIM -40 to 85 LH65
72MQ

@ status: For more details on status, see our product life cycle.

@ material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

@ | ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 O 00 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
LMH6572MQX/NOPB SSOP DBQ 16 2500 330.0 12.4 6.5 5.4 2.0 8.0 12.0 Q1
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
LMH6572MQX/NOPB SSOP DBQ 16 2500 367.0 367.0 35.0
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TUBE
T - Tube
height L - Tubelength
*
> w-Tube| I U U L
> width
v
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
LMH6572MQ/NOPB DBQ SSOP 16 95 495 8 4064 3.05
LMH6572MQ/NOPB.A DBQ SSOP 16 95 495 8 4064 3.05
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; PACKAGE OUTLINE
DBQO016A SSOP - 1.75 mm max height

SHRINK SMALL-OUTLINE PACKAGE

SEATING PLANE

/1

228-244 TYP
" [5.80-6.19] i <~
A
T PIN 1 ID AREA 14x 0250
16 [0.635] -
1 | =" s
—] =3
—/ ]
189-197 L—— X
[4.81.5.00] 175
NOTE 3 —/ ] [4.45]
—/ ]
—/ ]
s == 7/{ _V -
9
16X .008-.012
B i;5801_-';5978] — [0.21-0.30] —=| .069 MAX L
NOTE 4 [ [.007 [0.17@ [C[A®) [BO | [1.79]
/ \
( |/ ) \u
| .005-010 TYP
. J \ / / k J [0.13.0.25]
E /
N~ \ T
SEE DETAIL A
010
[0.25]
GAGE PLANE
I — —
. 7§/ AL .004-.010
0°-8 [0.11-0.25]
.016-.035
[0.41-0.88] DETAIL A
(041 ) ==  TYPICAL
[1.04]
4214846/A 03/2014
NOTES:

-

. Linear dimensions are in inches [millimeters]. Dimensions in parenthesis are for reference only. Controlling dimensions are in inches.
Dimensioning and tolerancing per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed .006 inch, per side.

. This dimension does not include interlead flash.

. Reference JEDEC registration MO-137, variation AB.

o wiN
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EXAMPLE BOARD LAYOUT
DBQO016A SSOP - 1.75 mm max height

SHRINK SMALL-OUTLINE PACKAGE

16X (.063)

[1.6] SYMM SEE

M (t DETAILS
- | 16

16X (.016 ) ] % |

[0.41] i

s S s

Lo E= —

’ |
jﬁ — | ]
14X (t826530 ]) lil ! ]
635 8
ﬁ‘ |

LAND PATTERN EXAMPLE
SCALE:8X

SOLDER MASK SOLDER MASK
METAL [ OPENING SPENIN G\ /METAL
S N S
1
;

Lo === -
Ae .002 MAX I=— .002 MIN
[0.09] [0.05]
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4214846/A 03/2014

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DBQO016A SSOP - 1.75 mm max height

SHRINK SMALL-OUTLINE PACKAGE

16X (.063)
[1.6] SYMM
¢
\
|
|
|
|

- -
w5
T

STLMM
= T R i R
T —— |
14X (.0250 ) ﬁ |
(0635 J—— | o
| (213) |
[5.4]

SOLDER PASTE EXAMPLE
BASED ON .005 INCH [0.127 MM] THICK STENCIL
SCALE:8X

4214846/A 03/2014

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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