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1. SCOPE

1.1 Scope. This drawing documents the general requirements of a high performance dual wideband, low noise, voltage feedback
operational amplifier microcircuit, with an operating temperature range of -40°C to +85°C.

1.2 Vendor ltem Drawing Administrative Control Number. The manufacturers PIN is the item of identification. The vendor item
drawing establishes an administrative control number for identifying the item on the engineering documentation:

V62/04624 - 01 X A
Drawing Device type Case outline Lead finish
number (See 1.2.1) (See 1.2.2) (See 1.2.3)

1.2.1 Device type(s).

Device type Generic Circuit function
01 LMH6628EP Dual wideband, low noise, voltage feedback

operational amplifier

1.2.2 Case outline(s). The case outlines are as specified herein.

Outline letter Number of pins JEDEC PUB 95 Package style
X 8 MS-012-AA Small plastic outline

1.2.3 Lead finishes. The lead finishes are be as specified below or other lead finishes as provided by the device manufacture:

Finish designator Material
A Hot solder dip
B Tin-lead plate
C Gold plate
D Palladium
E Gold flash palladium
z Other
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1.4

2/
3/

4/

Absolute maximum ratings. 1/
SUPPIY VOIAGE (V) vevveveririitiieiieete ettt ettt sttt ettt sttt vs e ae et sans 135V
Short circuit current .........ccceeeunn. 2/
Common mode input voltage V+ - V-
Differential INPUL VOITAGE ......coooiiiiieeee e V+ - V-
Maximum junction teMPErature (TJ) ..uveeeeeeeeiiiiiiiieree e eeiiirie s e e e s eerrrree e e e e e s snrbaereaeeeaans +150°C
Storage temperature range (TsT) -...occvveeeeeeeennn -65°C to +150°C
Lead temperature (soldering, 10 seconds) +300°C
ESD rating: 3/

HUman body MOEl ..........oeeiieiiiece e 2 kv

MaChINE MOAEI ..ot 200V
Thermal resistance, junction to Case (BIC) ..vvveeivvieeiiiiee i e 65°C/W
Thermal resistance, junction to ambient (BJA) v oeoerrrerirerieeie e 145°C/W 4/
Recommended operating conditions. 5/
Nominal supply voltage range (VCEC) «veeeeeeeeiiiiiiiriiiee e ieiiiries e e e s e siiree s e e e e st e e e e e e +25Vto+6V
TEMPErAtUre FANGE (TA) «eeeeeeeeaaurreeeeaaaaaaatreeeeaeaaaaataeeeeaeeaaaantreeeeaaeesaasnsseeeeeasaanneaeeeens -40°C to +85°C

Stresses beyond those listed under “absolute maximum rating” may cause permanent damage to the device. These are stress
ratings only, and functional operation of the device at these or any other conditions beyond those indicated under
“recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for extended periods may
affect device reliability.

Output is short circuit protected to ground, however maximum reliability is obtained if output current does not exceed 160 mA.
Human body model, 1.5 kQ in series with 100 pF. Machine model 0 Q in series with 200 pF.

The maximum power dissipation is a function of Tymax), 83a and Ta. The maximum allowable power dissipation at

any ambient temperature is Pp = ( Tymax) - Ta )/ 03a. All numbers apply for packages soldered directly onto a PC board.
Use of this product beyond the manufacturers design rules or stated parameters is done at the user’s risk. The manufacturer
and/or distributor maintain no responsibility or liability for product used beyond the stated limits.
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2. APPLICABLE DOCUMENTS
JEDEC PUB 95 - Registered and Standard Outlines for Semiconductor Devices

(Applications for copies should be addressed to the Electronic Industries Alliance, 2500 Wilson Boulevard, Arlington,
VA 22201-3834 or online at http://www.jedec.org)

3. REQUIREMENTS

3.1 Marking. Parts shall be permanently and legibly marked with the manufacturer’s part number as shown in 6.3 herein and as
follows:

A. Manufacturer's name, CAGE code, or logo
B. Pin 1 identifier
C. ESDS identification (optional)

3.2 Unit container. The unit container shall be marked with the manufacturer’s part number and with items A and C (if applicable)
above.

3.3 Electrical characteristics. The maximum and recommended operating conditions and electrical performance characteristics are
as specified in 1.3, 1.4, and table | herein.

3.4 Design, construction, and physical dimension. The design, construction, and physical dimensions are as specified herein.

3.5 Diagrams.
3.5.1 Case outline. The case outline shall be as shown in 1.2.2 and figure 1.

3.5.2 Terminal connections. The terminal connections shall be as shown in figure 2.
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TABLE |. Electrical performance characteristics.

Test Symbol Conditions 1/ 2/ 3/ Temperature, Device Limits Unit
TA type
Min Max
Frequency domain response section
Gain bandwidth GB Vo < 0.5 Vpp 25°C 01 200 typical MHz
product
Small signal bandwidth | SSBW | A\, = +1, -3 dB bandwidth, 25°C 01 180 MHz
Vo <0.5Vpp
300 typical
Ay = +2, -3 dB bandwidth, 100 typical
Vo <0.5Vpp
Gain flatness peaking GFP DC to 200 MHz, Vo < 0.5 Vpp 25°C 01 0.0 typical dB
Gain flatness rolloff GFR DC to 20 MHz, Vo < 0.5 Vpp 25°C 01 0.1 typical dB
Linear phase deviation | LPD DC to 20 MHz 25°C 01 0.1 typical °
Time domain response section
Rise and fall time TR 1V step 25°C 01 4 typical ns
Settling time TS 2V stepto 0.1% 25°C 01 12 typical ns
Overshoot oS 1V step 25°C 01 1 typical %
Slew rate SR 4V step 25°C 01 300 V/us
550 typical
Distortion and noise response section
2 nd harmonic HD2 1 Vpp, 10 MHz 25°C 01 -65 typical dBc
distortion
3 rd harmonic distortion | HD3 1 Vpp, 10 MHz 25°C 01 -74 typical dBc
Equivalent input noise VN 1MHz to 100 mHz 25°C 01 2 typical nv/ M
voltage
Equivalent input noise IN 1MHz to 100 mHz 25°C 01 2 typical pA / M
current
Crosstalk XTLKA Input referred, 10 MHz 25°C 01 -62 typical dB
See footnotes at end of table.
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TABLE |. Electrical performance characteristics — continued.

Test Symbol Conditions 1/ 2/ 3/ Temperature, Device Limits Unit
TA type
Min Max
Static, dc performance section
Open loop gain GoL 25°C 01 56 dB
63 typical
-40°C to +85°C 53
Input offset voltage Vio 25°C 01 12 mV
0.5 typical
-40°C to +85°C +2.6
Input offset voltage DVio 25°C 01 5 typical uv/ec
average drift
Input bias current IBN 25°C 01 120 JIAN
0.7 typical
-40°C to +85°C +30
Input bias current DigN 25°C 01 150 typical nA/°C
average drift
Input offset current los 25°C 01 *6 HA
0.3 typical
Input offset current losSD 25°C 01 5 typical nA/°C
average drift
Power supply rejection | PSRR 25°C 01 60 dB
ratio
70 typical
-40°C to +85°C 46
Common mode CMRR 25°C 01 57 dB
rejection ratio
62 typical
-40°C to +85°C 54
Supply current lCC Per ChanneL RL = oo 25°C 01 7.5 12 mA
9 typical
-40°C to +85°C 7.0 12.5
See footnotes at end of table.
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TABLE |. Electrical performance characteristics — continued.

Test Symbol Conditions 1/ 2/ 3/ Temperature, Device Limits Unit
TA type

Min Max

Miscellaneous performance section

Input resistance RIN Common mode 25°C 01 500 typical kQ
Differential mode 200 typical
Input capacitance CIN Common mode 25°C 01 1.5 typical pF
Differential mode 1.5 typical
Output resistance RouT Closed loop 25°C 01 0.1 typical Q
Output voltage range Vo RL = o 25°C 01 +3.8 typical \
VoL RL =100 Q 25°C +3.2
+3.5 typical
-40°C to +85°C +3.1
Input voltage range CMIR Common mode 25°C 01 +3.7 typical \
Output current o 25°C 01 +50 mA
185 typical

1/ Unless otherwise specified, Vcc =15V, Ay = +2 V/V, feedback resistance (Rg) = 100 Q, gain resistance (Rg) = 100 Q,
and load resistance (RL) = 100 Q.

2/ 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 T3 = Ta. No guarantee of parametric performance is indicated in the

electrical tables under conditions of internal self heating where Tj > Ta. See footnote 2/ as specified under paragraph 1.3 for
information on temperature derating of this device. Minimum / maximum ratings are based on product characterization and
simulation. Individual parameters are tested as noted.

3/ Testing and other quality control techniques are used to the extent deemed necessary to assure product performance over

the specified temperature range. Product may not necessarily be tested across the full temperature range and all parameters
may not necessarily be tested. In the absence of specific parametric testing, product performance is assured by characterization
and/or design.
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FIGURE 1. Case outline.
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Case X — continued.

Dimensions
Symbol Inches Millimeters

Min Max Min Max
A 0.053 0.069 1.346 1.753
Al 0.004 0.010 0.102 0.254
b 0.014 0.020 0.356 0.508
b1 0.008 0.203
c 0.008 0.010 0.203 0.254
D 0.189 0.197 4.800 5.004
e 0.050 - 1.270 -
E 0.150 0.157 3.810 3.988
El 0.228 0.244 5.791 6.198
L 0.016 0.050 0.406 1.270
L1 - 0.010 0.254
n 8 leads 8 leads

NOTES:
1. Controlling dimensions are inch, millimeter dimensions ( ) are given for reference only.
2. Falls with JEDEC MO-012-AA.

FIGURE 1. Case outline — continued.
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Device type 01
Case outline X
Terminal number Terminal symbol
1 VouTt 1
2 Vinv 1
3 VNON-INV 1
4 -Vce
5 VNON-INV 2
6 Vinv 2
7 Vour 2
8 +Vee

FIGURE 2. Terminal connections.
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4. VERIFICATION

4.1 Product assurance requirements. The manufacturer is responsible for performing all inspection and test requirements as
indicated in their internal documentation. Such procedures should include proper handling of electrostatic sensitive devices,
classification, packaging, and labeling of moisture sensitive devices, as applicable.

5. PREPARATION FOR DELIVERY

5.1 Packaging. Preservation, packaging, labeling, and marking shall be in accordance with the manufacturer’s standard
commercial practices for electrostatic discharge sensitive devices.

6. NOTES
6.1 ESDS. Devices are electrostatic discharge sensitive and are classified as ESDS class 1 minimum.

6.2 Configuration control. The data contained herein is based on the salient characteristics of the device manufacturer’s data book.
The device manufacturer reserves the right to make changes without notice. This drawing will be modified as changes are provided.

6.3 Suggested source(s) of supply. Identification of the suggested source(s) of supply herein is not to be construed as a guarantee
of present or continued availability as a source of supply for the item.

Vendor item drawing Device Tape and reel Package number Vendor part number
administrative control manufacturer 2/ 3/
number 1/ CAGE code
V62/04624-01XA 27014 MO8A LMH6628MAEP
2/ LMH6628MAXEP MO8A LMH6628MAXEP

1/ The vendor item drawing establishes an administrative control number for identifying the item on the
engineering documentation.

2/ Check with the manufacturer for availability of vendor part number LMH6628MAXEP

3/ For additional ordering and product information, please visit the enhanced plastic web site at
www.national.com/mil.

CAGE code Source of supply
27014 National Semiconductor

2900 Semiconductor Drive
P.O. Box 58090
Santa Clara, CA 95052-8090

CODE IDENT NO.
16236

DWG NO.
V62/04624
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