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1. SCOPE

1.1 Scope. This drawing documents the general requirements of a high performance precision, ultralow noise, rail to rail input and
output (RRIO), zero drift operational amplifier microcircuit, with an operating temperature range of -55°C to +125°C.

1.2 Vendor Item Drawing Administrative Control Number. The manufacturer’s PIN is the item of identification. The vendor item

drawing establishes an administrative control number for identifying the item on the engineering documentation:

V62/16615 - 01
Drawing Device type
number (See 1.2.1)

1.2.1 Device type(s).

Device type Generic
01 ADA4528-2

1 T
Case outline Lead finish
(See 1.2.2) (See 1.2.3)

Circuit function

Precision, ultralow noise, (RRIO), zero drift

operational amplifier

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

Outline letter Number of pins JEDEC PUB 95 Package style
X 8 See figure 1

Square lead frame chip scale package

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

Finish designator

NMOO®m®>

Material

Hot solder dip
Tin-lead plate

Gold plate
Palladium

Gold flash palladium
Other
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1.4

Absolute maximum ratings. 1/

Supply voltage (VS)

INPUL VOItAGE (VIN) .o
INPUL CUITENT .ttt enenenenenes

Differential input voltage
Output short circuit duration to GND ..................

Power dissipation (PD) with TJ under +150°C ....

Lead temperature (soldering, 60 SECONAS) ........cooruuirieiieeiiiiiiiieeee e
Storage temperature range (TSTG) «eeeeerreeerriirreeriieeeaiiieeesieeeesnireeessieeeenaes
Junction temperature range (TJ) ..ococceeerrrrieeirie e e
Thermal resistance, junction to Case (BJC) ....ccvvverrveeeiiiiiee e
Thermal resistance, junction to ambient (BJA) ........ccccvviveeiiriieinieeeneeene

Recommended operating conditions. 3/

Operating temperature range (TA) ....ooooirvreiriiiieireee e

+Vs 0.3V
+10 mA 2/

tVs
Indefinite

400 mW
+300°C

-65°C to +150°C
-65°C to +150°C
3.9°C/W
52°C/W

-55°C to +125°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.

The input pins have clamp diodes to the power supply pins. Limits the input current to 10 mA or less whenever input

signals exceed the power supply rail by 0.3 V.

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 Solid State Technology Association

JEDEC PUB 95 - Registered and Standard Outlines for Semiconductor Devices

(Copies of these documents are available online at http:/www.jedec.org or from JEDEC — Solid State Technology Association,

3103 North 10th Street, Suite 240-S, Arlington, VA 22201-2107).

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 I. Electrical performance characteristics. 1/

Test Symbol Conditions Temperature, Device Limits Unit
Vs =25V, VcM = Vs/2 TA type
unless otherwise specified Min Max
Input characteristics
Offset voltage Vos VeM=0Vto 2.5V +25°C 01 2.5 nv
0.3 typical
-55°C to +125°C 4.3
Offset voltage drift AVOS/ -55°C to +125°C 01 0.018 [ pv/°C
AT 0.002 typical
Input bias current IB +25°C 01 400 pA
220 typical
-55°C to +125°C 600
Input offset current los +25°C 01 800 pA
440 typical
-55°C to +125°C 1 nA
Input voltage range +25°C 01 0 2.5 \%
Common mode CMRR | vecM=0Vto25V +25°C 01 135 dB
rejection ratio
158 typical
-55°C to +125°C 116
Open loop gain AVO RL=10kQ,VO=0.1V 1024V +25°C 01 130 dB
140 typical
-55°C to +125°C 126
RL=2kQ,VO=0.1Vt024V +25°C 122
132 typical
-55°C to +125°C 119
See footnote at end of table.
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TABLE I. Electrical performance characteristics — Continued. 1/

Test Symbol Conditions Temperature, Device Limits Unit
Vs =25V, VcM = Vs/2 TA type
unless otherwise specified Min Max
Input characteristics — continued.
Input resistance, RINDM +25°C 01 225 typical kQ
differential mode
Input resistance, RINCM +25°C 01 1 typical GQ
common mode
Input capacitance, CINDM +25°C 01 15 typical pF
differential mode
Input capacitance, CINCM +25°C 01 30 typical pF
common mode
Output characteristics
Output voltage high VOH RL = 10 kQ to VcM +25°C 01 2.49 \%
2.495 typical
-55°C to +125°C 2.485
RL = 2 kQ to VCM +25°C 2.46
2.48 typical
-55°C to +125°C 2.44
Output voltage low VoL RL = 10 kQ to VCM +25°C 01 10 mvV
5 typical
-55°C to +125°C 15
RL = 2 kQ to VCM +25°C 40
20 typical
-55°C to +125°C 60
Short circuit current Isc +25°C 01 +30 typical mA
Closed loop output ZoUT f=1kHz, Av = +10 +25°C 01 0.1 typical Q
impedance
See footnote at end of table.
DLA LAND AND MARITIME SIZE CODE IDENT NO. DWG NO.
COLUMBUS, OHIO A 16236 V62/16615

REV

PAGE 6




TABLE I. Electrical performance characteristics — Continued. 1/

Test Symbol Conditions Temperature, Device Limits Unit
Vs =25V, VcM = Vs/i2 TA type
unless otherwise specified Min Max
Power supply
Power supply rejection | PSRR Vs=22Vt055V +25°C 01 130 dB
ratio
150 typical
-55°C to +125°C 127
Supply current per Isy l0=0mA +25°C 01 1.7 mA
amplifier
1.4 typical
-55°C to +125°C 21
Dynamic performance
Slew rate SR RL = 10 kQ, CL = 100 pF, Av = +1 +25°C 01 0.45 typical Vlius
Settling time to 0.1% ts VIN = 1.5 V step, RL = 10 kQ, +25°C 01 7 typical us
CL =100 pF, Av =-1
Unity gain crossover uGC VIN = 10 mVp-p, RL = 10 kQ, +25°C 01 4 typical MHz
CL =100 pF, Av = +1
Phase margin M VIN = 10 mVp-p, RL = 10 kQ, +25°C 01 57 typical Degrees
CL =100 pF, Av = +1
Gain bandwidth GBP VIN = 10 mVp-p, RL = 10 kQ, +25°C 01 3 typical MHz
duct
produc CL = 100 pF, Av = +100
-3 dB closed loop f.3dB VIN = 10 mVp-p, RL = 10 kQ, +25°C 01 6.2 typical MHz
bandwidth
CL =100 pF, Av = +1
Overload recovery time RL = 10 kQ, CL = 100 pF, Av = -10 +25°C 01 50 typical us
See footnote at end of table.
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TABLE I. Electrical performance characteristics — Continued. 1/

Test Symbol Conditions Temperature, Device Limits Unit
Vs =25V, VcM = Vs/2 TA type
unless otherwise specified Min Max
Noise performance
Voltage noise enp-p f=0.1 Hz to 10 Hz, Av = +100 +25°C 01 97 typical nvp-p
Voltage noise density en f=1kHz, Av = +100 +25°C 01 5.6 typical nv/
) vHz
f=1kHz, Av = +100, VCM = 2.0 V 5.5 typical
Current noise inp-p f=0.1 Hz to 10 Hz, Av = +100 +25°C 01 10 typical pAp-p
Current noise density in f=1kHz, Av = +100 +25°C 01 0.7 typical pA [
JHz
See footnote at end of table.
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TABLE I. Electrical performance characteristics — Continued. 1/

Test Symbol Conditions Temperature, Device Limits Unit
Vs =5V, VcM = Vs/2 TA type
unless otherwise specified Min Max
Input characteristics
Offset voltage Vos VeM=0Vto5V +25°C 01 2.5 nv
0.3 typical
-55°C to +125°C 4
Offset voltage drift AVOS/ -55°C to +125°C 01 0.015 | pvieC
AT 0.002 typical
Input bias current IB +25°C 01 250 pA
125 typical
-55°C to +125°C 400
Input offset current los +25°C 01 500 pA
250 typical
-55°C to +125°C 650
Input voltage range +25°C 01 0 5 \%
Common mode CMRR | vcM=0OVto5V +25°C 01 137 dB
rejection ratio
160 typical
-55°C to +125°C 122
Open loop gain AvO RL=10kQ,VO=0.1Vt0 4.9V +25°C 01 127 dB
139 typical
-55°C to +125°C 125
RL=2kQ,VO=0.1Vt049V +25°C 121
131 typical
-55°C to +125°C 120
See footnote at end of table.
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TABLE I. Electrical performance characteristics — Continued. 1/

Test Symbol Conditions Temperature, Device Limits Unit
Vs =5V, VcM = Vs/2 TA type
unless otherwise specified Min Max
Input characteristics — continued.
Input resistance, RINDM +25°C 01 190 typical kQ
differential mode
Input resistance, RINCM +25°C 01 1 typical GQ
common mode
Input capacitance, CINDM +25°C 01 16.5 typical pF
differential mode
Input capacitance, CINCM +25°C 01 33 typical pF
common mode
Output characteristics
Output voltage high VOH RL = 10 kQ to VcM +25°C 01 4.99 \
4.995 typical
-55°C to +125°C 4.98
RL=2kQto VCM +25°C 4.96
4.98 typical
-55°C to +125°C 4.94
Output voltage low VoL RL = 10 kQ to VCM +25°C 01 10 mV
5 typical
-55°C to +125°C 20
RL = 2 kQ to VCM +25°C 40
20 typical
-55°C to +125°C 60
Short circuit current Isc +25°C 01 +40 typical mA
Closed loop output ZoUT f=1kHz, Av = +10 +25°C 01 0.1 typical Q
impedance
See footnote at end of table.
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TABLE I. Electrical performance characteristics — Continued. 1/

Test Symbol Conditions Temperature, Device Limits Unit
Vs =5V, VCM = Vs/2 TA type
unless otherwise specified Min Max
Power supply
Power supply rejection | PSRR Vs=22Vt055V +25°C 01 130 dB
ratio
150 typical
-55°C to +125°C 127
Supply current per ISY I0=0mA +25°C 01 18 mA
amplifier
1.5 typical
-55°C to +125°C 2.2
Dynamic performance
Slew rate SR RL = 10 kQ, CL = 100 pF, Av = +1 +25°C 01 0.5 typical Vlius
Settling time to 0.1% ts VIN = 4V step, RL = 10 kQ, +25°C 01 10 typical us
CL =100 pF, Av =-1
Unity gain crossover uGC VIN = 10 mVp-p, RL = 10 kQ, +25°C 01 4 typical MHz
CL =100 pF, Av = +1
Phase margin M VIN = 10 mVp-p, RL = 10 kQ, +25°C 01 57 typical Degrees
CL =100 pF, Av = +1
Gain bandwidth GBP VIN = 10 mVp-p, RL = 10 kQ, +25°C 01 3.4 typical MHz
duct
produc CL = 100 pF, Av = +100
-3 dB closed loop f.3dB VIN = 10 mVp-p, RL = 10 kQ, +25°C 01 6.5 typical MHz
bandwidth
CL =100 pF, Av = +1
Overload recovery time RL = 10 kQ, CL = 100 pF, Av = -10 +25°C 01 50 typical us
See footnote at end of table.
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TABLE I. Electrical performance characteristics — Continued. 1/

Test Symbol Conditions Temperature, Device Limits Unit
Vs =5V, VCM = Vs/2 TA type
unless otherwise specified Min Max
Noise performance

Voltage noise enp-p f=0.1 Hz to 10 Hz, Av = +100 +25°C 01 99 typical nvp-p
Voltage noise density en f=1kHz, Av = +100 +25°C 01 5.9 typical nv/
f=1kHz, Av = +100, VCM = 4.5 V 5.3 typical Yhz
Current noise inp-p f=0.1 Hz to 10 Hz, Av = +100 +25°C 01 10 typical pAp-p
Current noise density in f=1kHz, Av = +100 +25°C 01 0.5 typical pA [
JHz

1/ 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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Case X

PIN 1 INDEX
AREA N\

j

) i

o 1

OO0

—— _LS
‘ \SEE NOTE 3,

PIN 1 INDICATOR

_{ A1 SEE NOTE 2.
SEATING 4>| L
PLANE b [ A2
FIGURE 1. Case outline.
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Case X — continued.

Dimensions
Symbol Inches Millimeters
Minimum Medium Maximum Minimum Medium Maximum
A .0275 .0295 .0314 0.70 0.75 0.80
Al .0007 NOM .0019 0.02 NOM - 0.05
A2 .0079 REF 0.203 REF
b .0078 .0118 .0137 0.20 0.30 0.35
D 1141 1181 1220 2.90 3.00 3.10
D1 .0921 .0960 .0999 2.34 2.44 2.54
E 1141 1181 .1220 2.90 3.00 3.10
El .0590 .0629 .0669 1.50 1.60 1.70
e .0255 BSC 0.65 BSC
L .0137 .0157 .0177 0.35 0.40 0.45
S .0078 - 0.20 -
NOTES:

1. Controlling dimensions are millimeter, inch dimensions are given for reference only.

2. For proper connection of the exposed pad, refer to the pin configuration and function descriptions
section of the manufacturer’s datasheet.

3. The pin 1 indicator’s radius is 0.20 mm (.0078 inch).

FIGURE 1. Case outline - Continued.
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Device type 01
Case outline X
Terminal number Terminal Description
symbol
1 OUT A Output, channel A.
2 -IN A Inverting input, channel A.
3 +IN A Noninverting input, channel A.
4 -Vs Negative supply voltage.
5 +IN B Noninverting input, channel B.
6 -INB Inverting input, channel B.
7 ouT B Output, channel B.
8 +Vs Positive supply voltage
EPAD

Exposed pad. Connect the exposed pad to —Vs or
leave it unconnected.

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. DLA Land and Maritime maintains an online database of all
current sources of supply at https://landandmaritimeapps.dla.mil/Programs/Smct/.

Vendor item drawing Device Mode of Vendor part number
administrative control manufacturer transportation
number 1/ CAGE code and quantity
V62/16615-01XE 24355 Tray, 714 units ADA4528-2TCPZ-EP
V62/16615-01XE 24355 Reel, 1500 units | ADA4528-2TCPZ-EPRY

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

CAGE code Source of supply
24355 Analog Devices
Route 1 Industrial Park
P.O. Box 9106

Norwood, MA 02062
Point of contact: Raheen Business Park
Limerick, Ireland
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