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5 Pin Configuration and Functions
D and DGK Packages
8-Pin SOIC and 8-Pin VSSOP
Top View
4 N\
O
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Not to scale
DBV Package
5-Pin SOT-23
Top View
()
O
ouT —1 5 V+
V- 2
+IN -3 4— -IN
Not to scale
Pin Functions
PIN
NAME O I/0 DESCRIPTION
D (SOIC), Y
DGK(VSSOP) DBV (SOT-23)
—-IN 2 4 | Inverting input
+IN 3 3 | Non-inverting input
NC 1,5,8 — — No internal connection (can be left floating or connected to ground)
ouT 6 1 o Output
V- 4 2 — Negative (lowest) power supply
V+ 7 5 — Positive (highest) power supply

Copyright © 2017-2019, Texas Instruments Incorporated 3
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6 Specifications

6.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted) @

MIN MAX UNIT

Supply voltage, Vs = (V+) — (V-) 36 \
Input voltage - Common-mode ® (V=) -0.7 (V+) +0.7 Y
Input voltage - Differential -1 1 \Y
Output short-circuit® Continuous

Operating temperature -55 125 °C
Junction temperature 150 °C
Storage temperature, Tgqg -65 150 °C

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under Recommended
Operating Conditions. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) Input current must be limited to 10 mA.

(3) Short circuit to ground, one amplifier per package.

6.2 ESD Ratings

VALUE UNIT
o Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001 2000
Vesp) | Electrostatic discharge - — \%
Charged-device model (CDM), per JEDEC specification JESD22-C101® 1000

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

(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.

6.3 Recommended Operating Conditions

over operating free-air temperature range (unless otherwise noted)

MIN NOM MAX UNIT
Single Supply 45 30 36 \%
Supply voltage, Vs = (V+) — (V-)
Dual Supply +2.25 +15 +18 \
Specified temperature —40 125 °C
6.4 Thermal Information
OPA207
THERMAL METRIC® DGK (VSSOP) D (SOIC) DBV (SOT-23) UNIT
8 PINS 8 PINS 8 PINS
Rosa Junction-to-ambient thermal resistance 176.7 121.5 166.3 °CIW
Roac(top) Junction-to-case (top) thermal resistance 63.9 64.3 116.9 °CIW
Ross Junction-to-board thermal resistance 99.4 65.0 63.2 °CIW
T Junction-to-top characterization parameter 8.8 18.2 45 °C/W
Vi Junction-to-board characterization parameter 97.6 64.3 62.9 °C/W

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

report.
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6.5 Electrical Characteristics
at Vg =15V, To = 25°C, R. = 2 kQ connected to Vg / 2, Voy = Vs / 2, and Vot = Vs/2 (unless otherwise noted)

PARAMETER | TEST CONDITIONS | MIN TYP MAX|  UNIT
OFFSET VOLTAGE
15 +100
Input offset voltage _ o o
OPA207D Tp =-40°C to 85°C +150
Ta =—-40°C to 125°C +200
15 +125
v, Input offset voltage T. = 0°C to 85°C +170 v
0s OPA207DGK AT = i
Ta =-40°C to 125°C +225
15 +130
Input offset voltage P o
OPA207DBYV Tp=0°Cto 85°C +170
Ta =—-40°C to 125°C +225
Input offset voltage drift | Ta = —40°C to 85°C 0.2 +.8
OPA207D Ta = —40°C to 125°C +0.2 +8
dVos/dT Input offset voltage drift Ta = 0°C to 85°C +0.2 +1.1 uvre
OPA207DGK
and OPA207DBV Ta =-40°C to 125°C +0.2 +1.1
Vg =+2.25V to +18 V +0.5 +3
PSRR Input offset voltage versus [y, "_ .5 55y 1o +18 V, T, = —40°C to 85°C 42wy
power supply
Vg =%2.25Vto £18 V, Tp = —40°C to 125°C +5
INPUT BIAS CURRENT
+0.2 +1.5
Ig Input bias current Ta =-40°C to 85°C +2 nA
Ta = —40°C to 125°C +7
+0.13 +1.5
los Input offset current Ta =-40°C to 85°C +2 nA
Ta =-40°C to 125°C +7
NOISE
) 0.16 WWep
Input voltage noise f=0.1Hzto 10 Hz
0.024 WVems
f=1Hz 9.5
) ~ |f=10Hz 75
en Input voltage noise density nVAHz
f=100 Hz 75
f=1KkHz 7.5
in Input current noise f=1kHz 0.18 pANHZ
INPUT VOLTAGE RANGE
Common-mode voltage
Vem range (V-) +1.25 (V+) - 1.25 \%
o (V=) +125V <Vgy<(V+)-125V 120 140
CMRR Common-mode rejection dB
ratio (V=) + 1.25 V < Vg < (V+) — 1.25 V, Tp = —40°C to 115 140
125°C
INPUT CAPACITANCE
Zp Differential 314 MQ || pF
Ziem Common-mode 11 GQ || pF
OPEN-LOOP GAIN
(V-) +200 mV < Vg < 130 140
(V+) =200 mV, R, = 10 kQ | T, = _40°C to 125°C 126
(V=) + 200 mV < Vg <
(V+) — 200 mV, R, = 2 kQ OPA207D, OPA207DGK 120 140
A Open-loop voltage gain (V=) +300 mV < Vg < dB
oL p P ge g (V+) — 300 mV, R, = 2 kQ OPA207DBV 130 140
(V=) + 200 mV < Vg < Ta = —40°C to 125°C, 114
(V+) —=200 mV, R. =2 kQ | OPA207D, OPA207DGK
(V=) + 300 mV < Vg < Ta = —40°C to 125°C, 120
(V4) - 300 mV, R =2 kQ | OPA207DBV
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Electrical Characteristics (continued)

at Vg = +15V, T, = 25°C, R. = 2 kQ connected to Vg / 2, Vo = Vs / 2, and Vgyr = V/2 (unless otherwise noted)

PARAMETER | TEST CONDITIONS MIN TYP MAX | UNIT
FREQUENCY RESPONSE
GBW Gain-bandwidth product 1.3 MHz
SR Slew rate 10-Vstep, G =1 2.7 Vius
To 0.1%, 10-Vstep, G =1 4.8
ts Settling time To 0.01%, 10-Vstep, G =1 5.4 us
To 0.001%, 10-Vstep, G =1 8.1
Overload recovery time Vin X gain > Vg 11 us
Total T?L”“Dof,lf) diStortion + |/ = 3 Vgys, G = 1, = 1 kHz, R = 10 kQ -114 dB
OUTPUT
Ta = 25°C, no load, OPA207DBV 15 40
Ta =25°C, R = 10 kQ, OPA207DBV 40 60
Ta = 25°C, R = 2 kQ, OPA207DBV 80 140
?g?lltage output swing from '+ *_550¢ 116 load, OPA207D, OPA207DGK 15 30 mv
Ta =25°C, R_ = 10 kQ, OPA207D, OPA207DGK 40 50
Ta =25°C, R. = 2 kQ, OPA207D, OPA207DGK 80 125
Ta =—40°C to 125°C, R_ = 10 kQ 75 200
Isc Short-circuit current Sinkin'g 40 mA
Sourcing 40
CLoap Capacitive load drive 200 pf
Ro %”;e”dg’noc’;"“tp“t f=1MHz 45 Q
POWER SUPPLY
lo Quiescent current per lo=0A 350 375
amplifier lo= 0 A, Ta = —40°C to 125°C 450
Turnon time At Ty = 25°C, V5 = 36 V, Vg ramp rate > 0.3 V/us 27 us
6 Copyright © 2017-2019, Texas Instruments Incorporated
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6.6 Typical Characteristics

at T, = 25°C, Vg = £15 V, and R, = 2 kQ (unless otherwise noted)
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Typical Characteristics (continued)

at T, = 25°C, Vg = £15 V, and R, = 2 kQ (unless otherwise noted)
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Typical Characteristics (continued)

+15V, and R, = 2 kQ (unless otherwise noted)

at T, = 25°C, Vs
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Typical Characteristics (continued)

at T, = 25°C, Vg = £15 V, and R, = 2 kQ (unless otherwise noted)
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Typical Characteristics (continued)

at T, = 25°C, Vg = £15 V, and R, = 2 kQ (unless otherwise noted)
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Typical Characteristics (continued)

at T, = 25°C, Vg = £15 V, and R, = 2 kQ (unless otherwise noted)
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35. Output Short Circuit Current vs Temperature
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7 Detailed Description

7.1 Overview

The OPA207 precision operational amplifier replaces the industry standard OP-177. The OPA207 offers
improved noise, wider output voltage swing, has twice the bandwidth, ten times the slew rate and consumes only
half the quiescent current as the OP-177. Additional features include ultralow offset voltage and drift, low bias
current, high common-mode rejection, and high power supply rejection.

7.2 Functional Block Diagram

+IN O—

O out

:]gm1

V-

Copyright © 2017, Texas Instruments Incorporated

7.3 Feature Description

The OPAZ207 is unity-gain stable and free from unexpected output phase reversal, making it easy to use in a
wide range of applications. Applications with noisy or high-impedance power supplies may require decoupling
capacitors close to the device pins. In most cases 0.1-uF capacitors are adequate.

7.3.1 Operating Voltage

The OPA207 operates from +2.25 V to £18 V supplies with excellent performance. Key parameters are assured
over the specified temperature range, —40°C to 125°C. Most behavior remains unchanged through the full
operating voltage range (£2.25 V to 18 V). Parameters which vary significantly with operating voltage or
temperature are shown in Typical Characteristics.

Copyright © 2017-2019, Texas Instruments Incorporated 13
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Feature Description (continued)
7.3.2 Input Protection

The input stage of the OPA207 is internally protected with resistors in series with diode clamps as shown in X
36. The inputs can withstand £10 V differential inputs without damage and the maximum input current should be
limited to 10 mA or less.. The protection diodes conduct current when the inputs are over-driven such as when
the opamp output is slewing. This may disturb the slewing behavior of unity-gain follower applications, but will not
damage the operational amplifier.

500 Q
+HIN O——AM—o——
N O—A——

500 Q

Copyright © 2017, Texas Instruments Incorporated

36. Simplified OPA207 Input Protection Circuit

7.3.3 ESD Protection

The OPA207 is internally protected against ESD events that can occur during manufacturing, handling, or
printed-circuit-board assembly. The internal ESD protection diodes are not intended to protect the OPA207
during normal operation when the device is operating under power. In cases where the inputs or output can be
driven above the positive power supply or below the negative power supply care must be taken to limit the
current through the internal diodes to 10 mA or less. In harsh electrical environments external protection circuitry
may be required and is dependant upon the application requirements and environmental conditions.

+INO I
QO out
ANO =
A A
A A
¢

Copyright © 2017, Texas Instruments Incorporated

K 37. Simplified OPA207 ESD Protection Circuit
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Feature Description (continued)
7.3.4 Input Stage Linearization

The OPA207 uses linearization techniques to reduce the total harmonic distortion. & 38 illustrates the
linearization concept, and & 38 illustrates the total harmonic distortion performance of the OPA207.

: :

V-
Copyright © 2017, Texas Instruments Incorporated

K 38. Simplified Input Stage Linearization Circuit

-50
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120 == 3:—":__'/
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20 50 100 200 500 1k 2k 5k 10k 20k
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Kl 39. Total Harmonic Distortion
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Feature Description (continued)
7.3.5 Rail-to-Rail Output

The OPA207 uses a rail-to-rail output stage capable of swinging within a few millivolts from either power supply
rail while maintaining high open-loop gain. & 40 shows a simplified drawing of the output stage circuit. Resistors
connected in series with each output transistor ensure a consistent output current limit. Limiting the output
current in this way ensures reliable operation of the OPA207 under short circuited conditions and protects
sensitive loads from being damaged by excessive current. &l 41 and & 42 illustrate the maximum output current
available from the OPA207 at various temperatures.

;

O +—O our

TR A os

<O

Copyright © 2017, Texas Instruments Incorporated

Kl 40. Simplified Rail-to-Rail Output Stage Circuit

TS ) i
A i
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IN ——-"""KT
=

Vo (V)
N
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J
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41. Output Swing to Rail While Sourcing Current 42. Output Swing to Rail While Sinking Current
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Feature Description (continued)
7.3.6 Low Input Bias Current

The OPA207 uses super-beta bipolar transistors and employs an input bias current cancellation technique. This
combination results in very low input bias currents that remain low over the full specified temperature range from
—40°C to + 125°C unlike CMOS or JFET amplifiers whose input bias currents typically double every 10°C and
can be extremely high at 125°C. 43 illustrates the comparison between the OPA207 and typical CMOS or
JFET amplifiers.

6000

— OPA207
5000 | — Typical CMOS/JFET

4000

3000

2000 //
1000

v

Input Bias Current (pA)

0

-1000
-50 -25 0 25 50 75 100 125
Temperature (°C)

K 43. Input Bias Current vs Temperature

It is common practice to place a bias current cancellation resistor as illustrated in 42. This approach works
well with amplifiers that do not employ an internal input bias current cancellation technique. Because the
OPA207 uses an internal bias current cancellation technique, Tl does not recommend the bias cancellation
resistor.

IBy~1Bp= 1B
|BN—|BP= IQS<< 1B

Bias Current Cancellation Resistor = R1//R2
Not recommended

GND

GND

Copyright © 2017, Texas Instruments Incorporated

K 44. Bias Current Cancellation Resistor — Not Recommended
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Feature Description (continued)
7.3.7 Slew Boost

The OPA207 uses a novel internal slew-boost technique. This method allows the OPA207 to consume very low
power yet still achieve a high slew rate of 3.6 V/us. This makes the OPA207 ideal for applications that require
low noise and high out voltage swings where the high slew rate is necessary to achieve fast settling times.

40

— V=18V
35 — Ve=£15V
—— Vg=£2.25V
_ 30
&
< 25
[0
s
S 20 T T
5 15
3
10
5
\\\
0 |
1 10 100 1K 10k 100k 1M

Frequency (Hz)

K 45. Full Power Bandwidth

7.3.8 EMI Rejection Ratio (EMIRR)

The electromagnetic interference (EMI) rejection ratio, or EMIRR, describes the EMI immunity of operational
amplifiers. An adverse effect that is common to many operational amplifiers is a change in the offset voltage as a
result of RF signal rectification. An operational amplifier that is more efficient at rejecting this change in offset as
a result of EMI has a higher EMIRR and is quantified by a decibel value. Measuring EMIRR can be performed in
many ways, but this report provides the EMIRR IN+, which specifically describes the EMIRR performance when
the RF signal is applied to the noninverting input pin of the operational amplifier. In general, only the noninverting
input is tested for EMIRR for the following three reasons:

1. Operational amplifier input pins are known to be the most sensitive to EMI, and typically rectify RF signals
better than the supply or output pins.

2. The noninverting and inverting operational amplifier inputs have symmetrical physical layouts and exhibit
nearly matching EMIRR performance.

3. EMIRR is easier to measure on noninverting pins than on other pins because the noninverting input terminal
can be isolated on a printed circuit board (PCB). This isolation allows the RF signal to be applied directly to
the noninverting input terminal with no complex interactions from other components or connecting PCB
traces.

A more formal discussion of the EMIRR IN+ definition and test method is provided in Tl Application Report EMI
Rejection Ratio of Operational Amplifiers, available for download at www.ti.com. The EMIRR IN+ of the OPA207
is plotted versus frequency as shown in X 46.

v

100 w
Ved

60

ﬂ \l'/ .l ”-—/
40 /
20

10M 100M 1G 10G
Frequency (Hz)

K 46. OPA207 EMIRR IN+ vs Frequency

@
o
N
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Feature Description (continued)

If available, any dual and quad operational amplifier device versions have nearly similar EMIRR IN+
performance. The OPA207 unity-gain bandwidth is 1 MHz. EMIRR performance below this frequency denotes
interfering signals that fall within the operational amplifier bandwidth.

#% 1 shows the EMIRR IN+ values for the OPA207 at particular frequencies commonly encountered in real-world
applications. Applications listed in & 1 may be centered on or operated near the particular frequency shown.
This information may be of special interest to designers working with these types of applications, or working in
other fields likely to encounter RF interference from broad sources, such as the industrial, scientific, and medical
(ISM) radio band.

Fz 1. OPA207 EMIRR IN+ for Frequencies of Interest

FREQUENCY APPLICATION/ALLOCATION EMIRR IN+
400 MHz Mobile radio, mobile satellite/space operation, weather, radar, UHF 72 dB
900 MHz GSM, radio com/nav./GPS (to 1.6 GHz), ISM, aeronautical mobile, UHF 83 dB
1.8 GHz GSM, mobile personal comm. broadband, satellite, L-band 95 dB

802.11b/g/n, Bluetooth®, mobile personal comm., ISM, amateur
2.4 GHz radio/satellite, S-band 94 dB
3.6 GHz Radiolocation, aero comm./nav., satellite, mobile, S-band 103 dB
5 GHz 802.11a/n, aero comm./nav., mobile comm., space/satellite operation, C- 102 dB

band

7.4 Device Functional Modes

The OPA207 has a single functional mode and is operational when the power-supply voltage is greater than 4.5
V (£ 2.25 V). The maximum power supply voltage for the OPA207 is 36 V (x18 V).
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8 Application and Implementation

x

/:

Information in the following applications sections is not part of the TI component
specification, and Tl does not warrant its accuracy or completeness. TI's customers are
responsible for determining suitability of components for their purposes. Customers should
validate and test their design implementation to confirm system functionality.

8.1 Application Information

Low-pass filters are commonly employed in signal processing applications to reduce noise and prevent aliasing.
The OPA207 is designed to construct high-precision active filters. 47 shows a second-order, low-pass filter
commonly encountered in signal processing applications.

8.2 Typical Applications

8.2.1 Typical OPA207 Application

R4
2.94 kQ

1T

1nF

R3

—e——) Output
499 Q + P

Input
C2

39 nF

Copyright © 2016, Texas Instruments Incorporated

K& 47. Typical OPA207 Application Schematic

8.2.1.1 Design Requirements

Use the following parameters for this design example:

e Gain =5 V/V (inverting gain)

e Low-pass cutoff frequency = 25 kHz

e Second-order Chebyshev filter response with 3-dB gain peaking in the passband

8.2.1.2 Detailed Design Procedure

The infinite-gain multiple-feedback circuit for a low-pass network function is shown in B 47. Use = 1 to calculate
the voltage transfer function.
Output )= -1/R{R3C,C5

This circuit produces a signal inversion. For this circuit, the gain at dc and the low-pass cutoff frequency are
calculated by =, 2:

Gain = Ry
R1

¢ 2n )

Software tools are readily available to simplify filter design. WEBENCH® Filter Designer is a simple, powerful,
and easy-to-use active filter design program. The WEBENCH Filter Designer lets designers create optimized
filter designs using a selection of Tl operational amplifiers and passive components from TI's vendor partners.

Available as a web-based tool from the WEBENCH® Design Center, WEBENCH® Filter Designer allows to
design, optimize, and simulate complete multi-stage active filter solutions within minutes.
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Typical Applications (continued)
8.2.1.3 Application Curve

20

-20 \

Gain (db)

-40

-60
100 1k 10k 100k ™M
Frequency (Hz)

K] 48. Low-Pass Filter Transfer Function

8.2.2 Precision Low-Side Current Sensing

With low offset voltage and low offset voltage drift over time and temperature the OPA207 works well for
precision low-side current sensing applications as shown in X 49

Load

Vour = (Ishunt X Rspunt) X (1 + Re/Ra)

Load ) e
Current out
GND gRSHUNT
Rg Rr
—— W\ . ANV

GND W7

Copyright © 2017, Texas Instruments Incorporated

K 49. Precision Low-Side Current Sensing
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Typical Applications (continued)
8.2.3 Precision Buffer With Increased Output Current

The OPA207 can be configured as illustrated in & 50 to drive low impedance loads. In K&l 50, the OPA207 is
configured in a gain of +10 V/V, and the output current is boosted by the NPN (2N2904) and PNP (2N2906)
bipolar transistors. For low output voltages the OPA207 supplies the load current directly through the 100-Q
resistor. The bipolar transistors begin to supply current when the voltage drop across the 100-Q resistor exceeds
approximately 500 mV. K 50 illustrates the results for a 50-Q load resistor driven with a 10-V step at the output.
This results in a 200-mA current supplied by the circuit.

—O
V+
VinO—+ 100Q
—\\V\ O Vour
Load
V-
—O
1kQ 9kQ GND W7
A%
GND

Copyright © 2017, Texas Instruments Incorporated

50. Precision Buffer (G = 10 V/V) With High Output Drive Capability

Loadcurrent = 200 mA" ' ' | — RLoap =50 Q

(2.5 V/Div)

Output

Time (7.5 us/Div)

51. 50-Q Load Driven With a 10-V Step
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9 Power Supply Recommendations

The OPA207 is specified for operation from 4.5 V to 36 V (£2.25 V to 18 V); many specifications apply from
—40°C to +125°C. Parameters that can exhibit significant variance with regard to operating voltage or
temperature are presented in the Typical Characteristics.

EE

Supply voltages larger than 36 V can permanently damage the device; see the
Absolute Maximum Ratings.

Place 0.1-uF bypass capacitors close to the power-supply pins to reduce errors coupling in from noisy or high-
impedance power supplies. For more detailed information on bypass capacitor placement, refer to the Layout
Guidelines.

10 Layout

10.1 Layout Guidelines

The OPA207 series has low offset voltage and drift. To achieve highest performance, optimize the circuit layout
and mechanical conditions. Offset voltage and drift can be degraded by small thermoelectric potentials at the op
amp inputs. Connections of dissimilar metals generate thermal potential, which can degrade the ultimate
performance of the OPA207. These thermal potentials can be made to cancel by assuring that they are equal in
both input terminals.

» Keep the thermal mass of the connections to the two input terminals similar.

» Locate heat sources as far as possible from the critical input circuitry.

» Shield operational amplifier and input circuitry from air currents, such as cooling fans.

For best operational performance of the device, use good PCB layout practices, including:

» Noise can propagate into analog circuitry through the power pins of the circuit as a whole and op amp itself.
Bypass capacitors are used to reduce the coupled noise by providing low-impedance power sources local to
the analog circuitry.

— Connect low-ESR, 0.1-pF ceramic bypass capacitors between each supply pin and ground, placed as
close as possible to the device. A single bypass capacitor from V+ to ground is applicable for single-
supply applications.

e Separate grounding for analog and digital portions of circuitry is one of the simplest and most-effective
methods of noise suppression. One or more layers on multilayer PCBs are usually devoted to ground planes.
A ground plane helps distribute heat and reduces EMI noise pickup. Make sure to physically separate digital
and analog grounds paying attention to the flow of the ground current.

* In order to reduce parasitic coupling, run the input traces as far away from the supply or output traces as
possible. If these traces cannot be kept separate, crossing the sensitive trace perpendicular is much better as
opposed to in parallel with the noisy trace.

» Place the external components as close as possible to the device. As shown in Layout Example, keeping RF
and RG close to the inverting input minimizes parasitic capacitance.

» Keep the length of input traces as short as possible. Always remember that the input traces are the most
sensitive part of the circuit.

» Consider a driven, low-impedance guard ring around the critical traces. A guard ring can significantly reduce
leakage currents from nearby traces that are at different potentials.

» For best performance, Tl recommends cleaning the PCB following board assembly.

* Any precision integrated circuit may experience performance shifts due to moisture ingress into the plastic
package. Following any aqueous PCB cleaning process, Tl recommends baking the PCB assembly to
remove moisture introduced into the device packaging during the cleaning process. A low temperature, post-
cleaning bake at 85°C for 30 minutes is sufficient for most circumstances.
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10.2 Layout Example

RG
INPUT

—(O OUTPUT

RF

OUTPUT

RG
INPUT —fi

V-
Copyright © 2017, Texas Instruments Incorporated

X 52. OPA207 Layout Example for the Inverting Configuration

24 Copyright © 2017-2019, Texas Instruments Incorporated


http://www.tij.co.jp/product/jp/opa207?qgpn=opa207
http://www.tij.co.jp

13 TEXAS
INSTRUMENTS
OPA207

www.tij.co.jp JAJSEASD —DECEMBER 2017—-REVISED OCTOBER 2019

11 TNARBELUVRF A DY R—

11.1 FINAR - HR—F
11.1.1 RARYKR—b

11.1.1.1 WEBENCH Filter Designer ¥/—JL

WEBENCH® Filter Designer|ZELffi il /178, N0 WT o747« 74 V2 3%G3 7 175 59, WEBENCH Filter
Designerzffi jl4-5&, TIONF /S —=hF—=bDOTIRA T TR0y 7 a =3 ML T kil 1
NG AER TEET,

11.1.1.2 TINA-TIM(ERDLSo>O0—K - VY7 ,Dx7)

TINA™{X, SPICExZ 2 2 N—R|ZLT-Bflihs2m 178 fF DT WA 2L — g - T a sl I 8T, F7-.
TINA-THZ, TINAY 7 N =7 O 52 R fe e Hi D BAE /X — g T Ny T BT INET 7T 47 =T /WIINZ T, =7
1T NDITATZINRTIVa—RITCWET, TINA-TIZ L, SPICEDAZUEN )72 DCHENT . MRTEAEHT . B I AA o fiF
Wr7pE OEREREITIN A BINORRGHERE MBI QO ET,

TINA-TIiFAnalog eLab Design Center bR CH T m—RTE | 2— W =P EREIEIERFIETT 4+ —~v v T
D, INFAIR L VB RE 2R 2 CUVE T, IAREHRIZHIZ LY . AT IEARINL, Bl /—R | BIE, B EE 70—
TUTC, BRI A0« AF—h o — VB TEE T,

INHOT7 A NEFE AT HIZIE TINA Y77 =7 ( DesignSoft™#l) F7= X TINA-TIV 7 7=
TINA L AR—ILENTODUERHY E T, TINA-TIZ 4L Z 05, EEOTINA-TIY 7 vy =7 %
Aoa—RLTLIEEND,

11.1.1.3 TI Precision Designs

OPA207!3\ < -22>DTI Precision DesignsiZ i S TR, Zhbix
http://www.ti.com/ww/en/analog/precision-designs/’>b4 74 CAFTEET, Tl Precision Designsid, TIOE
ET7Fas 7TV r—ar OFMFICIERES T Fa s ) a—ar T, S0 AREIKICBILC, #hiyEsg,
AR MERIR SRab—ar | SERRPCBEIEXEL AT TR, fidhEK, PEREIIE M R AR AL £,

11.2 RFaAYbOYR—F

11.2.1 BAEE#

BEEEEHI DWW TIE, L T2 SR TZEN,

o TFTHXYRALAINANY  [F T T DEMISRZEZ]
o TXVRALRAYINAAY [REIEEFER DL AT MMEE]
113 RFa AV MOEFBERMEZITRSAE

R 2 A RO FEH DWW TORINEZITIDIZIE, ti.comD T SA AL T 4V ZBRNTLIEEW, F LD 7Fo7—Fa5%Z
TS ) 70 7 U CORERT D8 BEINZT X TORMMIERICE T AP ANl Z TNV ET, ZEOTEMIZ
ONTE, BEIESNIERF 2 A MIEFN TV ASGETEREZ B E0,

114 YR—F-UY—X

Tl E2E™ support forums are an engineer's go-to source for fast, verified answers and design help — straight
from the experts. Search existing answers or ask your own question to get the quick design help you need.

Linked content is provided "AS IS" by the respective contributors. They do not constitute Tl specifications and do
not necessarily reflect TI's views; see TI's Terms of Use.
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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 ©)
@ )

OPA2071D Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OPA207

OPA2071D.B Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OPA207
OPA207IDBVR Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 125 INBW
OPA207IDBVR.B Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 125 INBW
OPA207I1DBVT Active Production SOT-23 (DBV) | 5 250 | SMALL T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 125 INBW
OPA207IDBVT.B Active Production SOT-23 (DBV) | 5 250 | SMALL T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 125 INBW
OPA207IDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAUAG | SN Level-2-260C-1 YEAR -40 to 125 117Q
OPA207IDGKR.B Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 117Q
OPA207IDGKT Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes NIPDAUAG | SN Level-2-260C-1 YEAR -40 to 125 117Q
OPA207IDGKT.B Active Production VSSOP (DGK) | 8 250 | SMALL T&R Yes SN Level-2-260C-1 YEAR -40 to 125 117Q

OPA207IDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OPA207

OPA207IDR.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OPA207

@ 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.

Addendum-Page 1


https://www.ti.com/product/OPA207/part-details/OPA207ID
https://www.ti.com/product/OPA207/part-details/OPA207IDBVR
https://www.ti.com/product/OPA207/part-details/OPA207IDBVT
https://www.ti.com/product/OPA207/part-details/OPA207IDGKR
https://www.ti.com/product/OPA207/part-details/OPA207IDGKT
https://www.ti.com/product/OPA207/part-details/OPA207IDR
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088
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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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PACKAGE MATERIALS INFORMATION
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
LR ey R g T
o| |e e 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 OO 0O 0O 0 O0 Sprocket Holes
| |
T T
L@l e )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
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)
OPA207IDBVR SOT-23 DBV 5 3000 180.0 8.4 3.23 | 317 | 1.37 4.0 8.0 Q3
OPA207IDBVT SOT-23 | DBV 5 250 180.0 8.4 323 | 317 | 1.37 | 4.0 8.0 Q3
OPA207IDGKR VSSOP DGK 8 2500 330.0 12.4 525 | 335 | 1.25 8.0 12.0 Q1
OPA207IDGKT VSSOP DGK 8 250 330.0 12.4 525 | 335 | 1.25 8.0 12.0 Q1
OPA207IDR SOIC D 8 2500 330.0 12.5 6.4 5.2 2.1 8.0 12.0 Q1
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 23-May-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
OPA207IDBVR SOT-23 DBV 5 3000 213.0 191.0 35.0
OPA207IDBVT SOT-23 DBV 5 250 213.0 191.0 35.0
OPA207IDGKR VSSOP DGK 8 2500 366.0 364.0 50.0
OPA207IDGKT VSSOP DGK 8 250 366.0 364.0 50.0
OPA207IDR SoIC D 8 2500 353.0 353.0 32.0
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TUBE
T - Tube
height L - Tubelength
*
> w-Tube| I U U L
> V\£ dth
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
OPA207ID D SOIC 8 75 507 8 3940 4.32
OPA207ID.B D SOIC 8 75 507 8 3940 4.32
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PACKAGE OUTLINE
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PIN 1—]
INDEX AREA

4
0.3
\ { 0.15
0.2 [c|AB] NOTE 5 4X0°-15° = @D = =00 "YP
1.45
0.90

GAGE PLANE

f

g’ &/* L \ 1
. TYP 0.6
0 — o3 TYP SEATING PLANE

4214839/K 08/2024

NOTES:

[N

. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. Refernce JEDEC MO-178.

. Body dimensions do not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.25 mm per side.

. Support pin may differ or may not be present.

AOWN

)]
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EXAMPLE BOARD LAYOUT
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

—= BX(11) =

f

5X (0.6)

f
T

2X (0.95)

(R0.05) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING \‘ SOLDER MASK‘\
|
/
EXPOSED METAL— |
J L 0.07 MAX JL 0.07 MIN

EXPOSED METAL

ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214839/K 08/2024

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
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PKG
—= BX(L1) = ¢

1 1l % | |
5
oo
ﬁ [ I
— ‘ L SYMM
[ Tt

‘ |
T
L7(2-5)4’

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:15X

(RO.05) TYP

4214839/K 08/2024

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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PACKAGE OUTLINE
DGKOOO8A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

02
| Soacl— -

FPIN 1 INDEX AREA SEATING
‘ PLANE
) 8 6X ,/j\
—] == j T T
—-—] 2% 1l
|
[ ] + ‘ ]
— == |
L ) 5 L 5 0.38 \J/
I N S %0130 [c[ale]
NOTE 4
\f{ ‘\ 0.23
/
- <¥SEE DETAIL A o
1.1 MAX

L 0.15

0.05

DETAIL A
TYPICAL

4214862/A 04/2023

NOTES: PowerPAD is a trademark of Texas Instruments.

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

5. Reference JEDEC registration MO-187.
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EXAMPLE BOARD LAYOUT
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

Tsx (1.4) j
1

8X (0.45) 1 [ Y J

SEE DETAILS
‘ (4.4)
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 15X
SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING  \ SOLDER MASK‘\ /  OPENING
O |
|
EXPOSED METAL \ * T T——EXPOSED METAL
0.05 MAX # 0.05 MIN
ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED

(PREFERRED) SOLDER MASK DETAILS

4214862/A 04/2023

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.
8. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.
9. Size of metal pad may vary due to creepage requirement.

INSTRUMENTS

www.ti.com



EXAMPLE STENCIL DESIGN
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

(R0.05) TYP

+ r 8X (;.4) j

8X (0.45) 1 [ ]

SOLDER PASTE EXAMPLE
SCALE: 15X

4214862/A 04/2023

NOTES: (continued)

11. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
12. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DOOO8A

SMALL OUTLINE INTEGRATED CIRCUIT

SEATING PLANE\
re———— .228-.244 TYP

58019 ([0 B1[C]
PIN 1 ID AREA

6X[.050
: o [1.27] —] \
T == %
I T |
— 2X |
.189-.197
[4.81-5.00] % 150 |
NOTE 3 [3.81] ?
] u
4X (0°-15%) \
- == ‘
L\ J 5 T p—
3] 8X .012-.020 }
150-.157 —— [0.31-0.51] —={ .069 MAX
[3,\.1801%528] |9 [.010[0.25)0) [c|A[B] [1.75]

‘\‘_

[ 1 .‘\‘ ‘\1 .005-.010 TYP
: J [0.13-0.25]
4X (0°-15°) \/ j‘

SEE DETAIL A

'
. arﬁ ‘L .004-.010
0-8 [0.11-0.25]
.016-.050
[0.41-1.27] DETAIL A
(041) =  TYPICAL
[1.04]

4214825/C 02/2019

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 [0.15] per side.

. This dimension does not include interlead flash.

. Reference JEDEC registration MS-012, variation AA.

[N

(G200 w N

INSTRUMENTS
www.ti.com




EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

8X (.061 )
[1.55] SYMM
SEE
L ¢ DETAILS

— :

8X (.024) j C?
[0.6] SYMM
- ) P ¢

! ! ~— (R.002 ) TYP
_ [0.05]
=3 s

6X (.050 ) | |

[1.27]
~ (-[5143]) — ™

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X

SOLDER MASK SOLDER MASK
METAL /OPENING OPENING‘\ /“S”S[Sggmii

|
|
EXPOSED /
METAL EXPOSED N 2
4 METAL
L .0028 MAX .0028 MIN
[0.07] [0.07]
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4214825/C 02/2019

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
SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

DOOO8A

8X (.061 )
[1.55] SYMM

¥ 1
8X (.024) T

[0.6]

SYMM

—- iy
| | (R.002 ) TYP

0.05
o [T Js oo

6X (.050 ) — ! !

[1.27]
Li (.213) 4J
[5.4]

SOLDER PASTE EXAMPLE
BASED ON .005 INCH [0.125 MM] THICK STENCIL
SCALE:8X

4214825/C 02/2019

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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