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OPA955 11GHz Gain Bandwidth Product, Gain of 7V/V Stable, Bipolar Input Amplifier

1 Features

High gain bandwidth product: 11GHz
Decompensated, gain = 7V/V (stable)
Ultra low input voltage noise: 0.79nV/VHz
Slew rate: 3750V/us

Low input capacitance:

— Common-mode: 0.9pF

— Differential: 0.2pF

Wide input common-mode range:

— 0.4V from positive supply

— 1.1V from negative supply

3Vpp total output swing

Supply voltage range: 3.3V to 5.25V
Quiescent current: 20.2mA

Package: 8-pin WSON

Temperature range: —40°C to +125°C

2 Applications

Optical time domain reflectometry (OTDR) front-
end

ToF LiDAR front-end

Active probe design

Optical In-vitro diagnostics (IVD) front-end
Solid-state scanning LiDAR front-end

Silicon photomultiplier (SiPM) buffer amplifier
Photomultiplier tube post amplifier

High-speed data acquisition (DAQ)

3 Description

The OPA955 is a wideband, ultra-low noise
operational amplifier with bipolar inputs for wideband
transimpedance and voltage feedback amplifier
applications. When the device is configured as a
transimpedance amplifier (TIA), the 11GHz gain
bandwidth product (GBWP) enables high closed-
loop bandwidths at transimpedance gains up to
tens of kilohms. The following graphs show the
transimpedance bandwidth and transimpedance
pulse response performance of the OPA955 in low-
capacitance photodiode (PD) applications.

The OPA955 is a viable amplifier for wideband
transimpedance applications, high-speed data
acquisition systems, and applications with weak signal
inputs that require ultra-low noise and high-gain front
ends. For example, the OPA955 can operate in
optical time-of-flight (ToF) systems along with time-
to-digital converters, such as the TDC7201, and
integrated laser drivers, such as the LMH13000. The
OPA955 can also be used to drive a high-speed
analog-to-digital converter (ADC) in high-resolution
LiDAR systems with a differential output amplifier,
such as the THS4541 or LMH5401 devices. For
optimized frequency respone, the OPA955 package
has a feedback pin (FB) that simplifies the feedback
network connection between the input and output.

Package Information

PART NUMBER(") PACKAGE®) PACKAGE SIZE®)

OPA955 DSG (WSON, 8) 2mm x 2mm

(1) See the Device Comparison Table.

(2) For more information, see Section 12.

(3) The package size (length x width) is a nominal value and
includes pins, where applicable.

Normalized Transimpedance Gain (dBQ)
&

— Rr=10kQ, C¢ = 0.1 pF

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

Iin =20 pApp, Cin = 4.7pF

Transimpedance Bandwidth vs Frequency

— Rr=10kQ, CF=0.1pF
— Vourt = Mid-Supply

Output Voltage (250 mV/div)

Time (10 ns/div)
I = 100 pA Pulse, Cy = 4.7pF

Transimpedance Pulse Response

An IMPORTANT NOTICE at the end of this data sheet addresses availability, warranty, changes, use in safety-critical applications,
intellectual property matters and other important disclaimers. ADVANCE INFORMATION for preproduction products; subject to change

without notice.
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4 Device Comparison Table

DEVICE | INPUT TYPE MINI(gIIA.:::(?;;’C)BLE VOL{:\IGIEHZ;)ISE CUR;TVTHE)OBE CAPA c;:‘frIZL'{l'I;: E (o) GAIN B(g:E)WIDTH
OPA955 Bipolar 7 0.79 0.55 1.1 11
OPA855 Bipolar 7 0.98 25 0.8 8
OPAB856 Bipolar 1 0.9 2.5 1.1 1.1
OPAB858 CMOS 7 2.5 0.055 0.8 5.5
OPAB859 CMOS 1 3.3 0.055 0.8 0.9
LMH6629 Bipolar 10 0.69 26 21 4
OPA818 JFET 7 22 0.145 24 2.7
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5 Pin Configuration and Functions
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Figure 5-1. DSG Package,
8-Pin WSON With Exposed Thermal Pad

(Top View)
Table 5-1. Pin Functions
PIN
TIE G TYPE DESCRIPTION
FB 1 Input Feedback connection to output of amplifier
IN— 3 Input Inverting input
IN+ 4 Input Noninverting input
NC 2 — Do not connect
ouT 6 Output Amplifier output
PD 8 Input Power down connection. PD = logic low = power off mode; PD = logic high = normal operation.
VS- 5 — Negative voltage supply
VS+ 7 — Positive voltage supply
Thermal pad — Connect the thermal pad to a heat-spreading power or ground plane.
Copyright © 2026 Texas Instruments Incorporated Submit Document Feedback 3
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6 Specifications
6.1 Absolute Maximum Ratings

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

MIN MAX UNIT
Vs Total supply voltage (Vg+ — Vs_) 5.5 \Y
Vin+, VIN- Input voltage (Vs_)-0.5 (Vs+) +0.5 \Y
Vip Differential input voltage 1 \%
VOUT Output voltage (Vs_)—0.5 (Vs+) +0.5 \%
Iin Continuous input current +10 mA
lout Continuous output current(@) +50 mA
T, Junction temperature 150 °C
Ta Operating free-air temperature —40 125 °C
Tstg Storage temperature -65 150 °C

(1)  Operation outside the Absolute Maximum Ratings can cause permanent device damage. Absolute Maximum Ratings do not imply
functional operation of the device at these or any other conditions beyond those listed under Recommended Operating Conditions. If
used outside the Recommended Operating Conditions but within the Absolute Maximum Ratings, the device can not be fully functional,
and this can affect device reliability, functionality, performance, and shorten the device lifetime.

(2) Long-term continuous output current for electromigration limits.

6.2 ESD Ratings

VALUE UNIT
Human body model (HBM), per ANSI/ESDA/ +1500
o JEDEC JS-001, all pins(") -
V(esp) Electrostatic discharge - \%
Charged device model (CDM), per JEDEC +1500
specification JS-002, all pins@ -

(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

Vs Total supply voltage (Vs+ — Vs_) 3.3 5 5.25 \%
Ta Operating free-air temperature -40 125 °C
6.4 Thermal Information

OPA955

THERMAL METRIC(") DSG (WSON) UNIT

8 PINS
Rgua Junction-to-ambient thermal resistance 80.1 °C/W
Rauc(top) Junction-to-case (top) thermal resistance 100 °C/W
Rgys Junction-to-board thermal resistance 45 °C/W
Wr Junction-to-top characterization parameter 6.8 °C/W
Y5 Junction-to-board characterization parameter 45.2 °C/W
ReJyc(pot) Junction-to-case (bottom) thermal resistance 22.7 °C/W

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

report.
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6.5 Electrical Characteristics
atVs: =5V, Vg_=0V, G =7V/V, RF =453 Q, input common-mode biased at midsupply, R, =200 Q, output load is
referenced to midsupply, and Tx = 25°C (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS MIN TYP MAX| UNIT
AC PERFORMANCE
SSBW Small-signal bandwidth Vout = 100 mVpp 2.8 GHz
LSBW Large-signal bandwidth Vout =2 Vpp 1.2 GHz
GBWP Gain-bandwidth product 11 GHz
Bandwdith for 0.1-dB flatness 800 MHz
SR Slew rate (10%-90%) Vout = 2-V step 3750 V/us
t, Rise time Vout = 100-mV step 0.13 ns
tf Fall time Vout = 100-mV step 0.13 ns
Settling time to 0.1% Vour = 2-V step 2.3 ns
Settling time to 0.01% Vour = 2-V step 10 ns
Overshoot or undershoot Vour = 2-V step 10 %
Overdrive recovery 2x output overdrive 3 ns
f=10 MHz, Vout =2 Vpp -79
HD2 Second-order harmonic distortion dBc
f=100 MHz, Voyt =2 Vpp -62
f=10 MHz, Vout =2 Vpp -88
HD3 Third-order harmonic distortion dBc
f=100 MHz, Voyt = 2 Vpp -74
e Input-referred voltage noise f=1MHz 0.79 nV/AHz
(] Input-referred current noise f=1MHz 0.55 pANHz
Z0 Closed-loop output impedance f=1MHz 0.06 Q
DC PERFORMANCE
AoL Open-loop voltage gain 70 76 dB
Vos Input offset voltage Ta=25°C -1.5 +0.2 1.5 mV
AVos/AT | Input offset voltage drift Ta=-40°C to 125°C 1 uv/eC
Ig Input bias current (1) Tp =25°C -5 -2 -0.1] pA
Alg/AT Input bias current drift Ta=-40°C to +125°C -0.08 WA/°C
lsos Input offset current Ta=25°C -0.6 +0.2 0.6 A
Algos/AT | Input offset current drift Ta=-40°C to +125°C 1 nA/°C
CMRR Common-mode rejection ratio Vem = 0.5 V referred to midsupply 80 86 dB
INPUT
Common-mode input resistance 2.3 MQ
Cem Common-mode input capacitance 0.9 pF
Differential input resistance 50 kQ
Coirr Differential input capacitance 0.2 pF
Vin Common-mode input range (high) CMRR >80dB, Vg, =3.3V 2.7 2.9 \Y
Vi Common-mode input range (low) CMRR >80dB, Vg+ =3.3V 0.9 1.4 Vv
Viy Common-mode input range (high) CMRR > 80 dB 4.4 4.6 \Y
Vi Common-mode input range (high) Ta=-40°C to +125 °C, CMRR > 80 dB 4.55 Vv
Vi Common-mode input range (low) CMRR > 80 dB 1.1 1.35 \Y
Vi Common-mode input range (low) Ta=-40°C to +125°C, CMRR > 80 dB 1.3 Vv
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atVs:=5V,Vg_=0V, G =7V/V, RE =453 Q, input common-mode biased at midsupply, R_ =200 Q, output load is
referenced to midsupply, and Ta = 25°C (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
OUTPUT
Vou Output voltage (high)@ Ta=25°C,Vg: =33V 2.35 2.4 \
Von Output voltage (high)® Ta=25C 395 41 \Y
Ta =—40°C to +125°C 4
VoL Output voltage (low)@ Ta=25°C, Vg =33V 1.05 115 VvV
VoL Output voltage (low)® Ta = 20°C 105 115 v
Ta =—40°C to +125°C 1.0
RL.=10Q, Ao >60dB 65 80
lo LN Linear output drive (sink and source) mA
- Ta=-40°C to +125°C, R_ =10 Q, Ap, > 60 dB 70
Isc QOutput short-circuit current 80 105 mA
POWER SUPPLY
18 20.2 22
la Quiescent current Ta=-40°C 18.7 mA
Ta=125°C 22
PSRR+ Positive power-supply rejection ratio 80 86 4B
PSRR- Negative power-supply rejection ratio 70 80
POWER DOWN
Disable voltage threshold Amplifier OFF below this voltage 0.65 0.95 \Y
Enable voltage threshold Amplifier ON above this voltage 1 1.8 Vv
Power-down quiescent current 465 520 uA
PD bias current 30 50| uA
Turnon time delay Time to Voyt = 90% of final value 120 ns
Turnoff time delay 30 ns

(1)  Current flowing into the input pin is considered negative
(2) Amplifier output saturated
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6.6 Typical Characteristics

at Tp = 25°C, Vg = 2.5V, Vg_ = -2.5V, V|« = 0V, Rg = 453Q, gain = 7 V/V, R = 200Q, and output load referenced to
midsupply (unless otherwise noted)

6 3
3
0
m 0 o
z z
el el
8 8
2 9|— Gain=-7V/V,Rg=4530Q 2
—— Gain=+7 V/V,RF =453 Q
1o|— Gain=+10VV Re=4530 9
“14] — Gain=+20 VIV, R = 909 Q
—— Gain = +40 V/V , Rg = 909 Q —RL=2009|
-15 -12
1M 10M 100M 1G 5G 1™ 10M 100M 1G 5G
Frequency (Hz) Frequency (Hz)
Vout = 100mVpp; for circuit configuration, see Section 7 Vout = 100mVpp
Figure 6-1. Small-Signal Frequency Response vs Gain Figure 6-2. Small-Signal Frequency Response vs Output Load
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Figure 6-3. Small-Signal Frequency Response . . .
vs Ambient Temperature Figure 6-4. Large-Signal Response for 0.1dB Gain Flatness
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Figure 6-5. Large-Signal Frequency Response Figure 6-6. Open-Loop Magnitude and Phase vs Frequency
vs Voltage Supply
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6.6 Typical Characteristics (continued)

at Tp = 25°C, Vg+ = 2.5V, Vg_ = -2.5V, V|« = 0V, Rg = 453Q, gain = 7 V/V, R = 200Q, and output load referenced to
midsupply (unless otherwise noted)

-
o

10

e s

—— Voltage Noise
—— Current Noise

Input Referred Voltage Noise (nV/VHz)
Input Referred Current Noise (pA/VHz)

o
Qo

0.1
100 1k 10k 100k ™ 10M  100M 1G
Frequency(Hz)

Figure 6-7. Voltage and Current Noise Density vs Frequency
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7 Parameter Measurement Information

The various test setup configurations for the OPA955 are shown in Figure 7-1, Figure 7-2, and Figure 7-3. When
configuring the OPA955 in a gain of +20V/V and +40V/V, set the feedback resistor Rg to 909Q.

Figure 6-1 shows 5dB of peaking with the amplifier in an inverting configuration of —7V/V with the amplifier
configured as shown in Figure 7-2. The 50Q matched termination of this circuit configuration results in the
amplifier being configured in a noise gain of 5.3V/V, which is lower than the recommended +7V/V.

GND
50 Q
50 Q 23V
soa 20 N wa
7( VWY 50-Q
< Measurement
—25V 7150 900 system
AVA%AY

A

r\/F;? 53 Q V GND
GND GND

Rg values depend on gain configuration

Figure 7-1. Noninverting Configuration

25V
+\?\ 169 Q
GND£ /{ A 50-Q
25V
AN

Measurement
7150 :':‘:=~50 Q System

50 Q

50-Q A A
R VAVAY * I\N\’ .
Source 64 Q 453 Q o

220 Q GND

GND

Figure 7-2. Inverting Configuration (Gain = -7V/V)

GND
50 Q

50 Q <
50-Q AR R 1kQ
Source ¥ ¥ J " - .
) M o 50-0
< Measurement
<50 Q

o5V C. 53.6 Q System
NN j
750 453 Q GNDI GNDI W GND
GND
Figure 7-3. Capacitive Load Driver Configuration
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8 Detailed Description
8.1 Overview

The ultra-wide, 11GHz gain bandwidth product (GBWP) of the OPA955, combined with the ultra-low broadband
voltage noise of 0.79nV/VHz, produces a viable amplifier for wideband transimpedance applications, high-speed
data acquisition systems, and applications with weak signal inputs that require low-noise and high-gain front
ends. The OPA955 combines multiple features to optimize dynamic performance. In addition to the wide,
small-signal bandwidth, the OPA955 has 1.2GHz of large-signal bandwidth (2Vpp), and a slew rate of 3750V/us,
making the device a viable option for high-speed pulsed applications.

8.2 Functional Block Diagram

The OPA955 is a classic voltage-feedback operational amplifier (op amp) with two high-impedance inputs and
a low-impedance output. Standard application circuits are supported, such as the two basic options in Figure
8-1 and Figure 8-2.The resistor on the noninverting pin is used for bias current cancellation to minimize the
output offset voltage. In a noninverting configuration, the additional resistors on the noninverting pin add noise
to the system; therefore, if SNR is critical, the resistor can be eliminated. In an inverting configuration, the
noninverting node is typically connected to a dc voltage; therefore, the high-frequency noise contribution from
the bias cancellation resistor can be bypassed by adding a large 1-yF capacitor in parallel to the resistor to
shunt the noise. The dc operating point for each configuration is level-shifted by the reference voltage (Vgrgr),
which is typically set to midsupply in single-supply operation. Vg is typically connected to ground in split-supply
applications.

Vsia Vs,

(1+Re/Ra)xVsig

OVour  Vrer /—\—/

Figure 8-1. Noninverting Amplifier

Vs,

Re Il Re
Vsia Veer O—"\V\VN—

VRer % Vin

—(Re/Ra)xVsia

Vour Vrer X—/—\

Re

Figure 8-2. Inverting Amplifier
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8.3 Feature Description

8.3.1 Input and ESD Protection

The OPA955 is fabricated on a low-voltage, high-speed, BiCMOS process. The internal, junction breakdown
voltages are low for these small geometry devices, and as a result, all device pins are protected with internal

ESD protection diodes to the power supplies as Figure 8-3 shows. There are two anti-parallel diodes between
the inputs of the amplifier that clamp the inputs during an over-range or fault condition.

VS+
)

% Power Supply
ESD Cell
VIN+ C i . ’ ’

x e

) VOUT

WL
tr

A4

VS-

Figure 8-3. Internal ESD Structure

8.3.2 Feedback Pin

The OPA955 pin layout is optimized to minimize parasitic inductance and capacitance, which is a critical care

about in high-speed analog design. The FB pin (pin 1) is internally connected to the output of the amplifier. The

FB pin is separated from the inverting input of the amplifier (pin 3) by a no connect (NC) pin (pin 2). The NC pin

must be left floating. There are two advantages to this pin layout:

1. A feedback resistor (Rg) can connect between the FB and IN— pin on the same side of the package (see
Figure 8-4) rather than going around the package.

2. The isolation created by the NC pin minimizes the capacitive coupling between the FB and IN- pins by
increasing the physical separation between the pins.

4 N\
O
= N il
RS ML il
IN-| -_3—_|_|— 5 [OUT
+
INH 47} rs|vs-
T [
\ J

Figure 8-4. RF Connection Between FB and IN- Pins
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8.4 Device Functional Modes
8.4.1 Split-Supply and Single-Supply Operation

The OPA955 can be configured with single-sided supplies or split supplies; see also Figure 9-1. Split-supply
operation using balanced supplies with the input common-mode set to ground can help ease lab testing
(because most signal generators, network analyzers, spectrum analyzers, and other lab equipment typically
reference inputs and outputs to ground). In split-supply operation, connect the thermal pad to the negative
supply.

Newer systems use a single power supply to improve efficiency and reduce the cost of the extra power
supply. The OPA955 can be used with a single positive supply (negative supply at ground) with no change in
performance if the input common-mode and output swing are biased within the linear operation of the device. In
single-supply operation, level shift the dc input and output reference voltages by half the difference between the
power supply rails. This configuration maintains the input common-mode and output load reference at midsupply.
To eliminate gain errors, the source driving the reference input common-mode voltage must have low output
impedance across the frequency range of interest. In this case, connect the thermal pad to ground.

9 Application and Implementation

Note

Information in the following applications sections is not part of the Tl component specification,
and Tl does not warrant its accuracy or completeness. TI's customers are responsible for
determining suitability of components for their purposes, as well as validating and testing their design
implementation to confirm system functionality.
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9.1 Power Supply Recommendations

The OPA955 operates on supplies from 3.3V to 5.25V. The OPA955 operates on single-sided supplies, split and
balanced bipolar supplies, and unbalanced bipolar supplies. Because the OPA955 does not feature rail-to-rail
inputs or outputs, the input common-mode and output swing ranges are limited at 3.3V supplies.

a) Single supply configuration Vs,
2 R R 0.1 pF 6.8 uF
G F
—|;Z/5\/(\) 453 Q ; ;
A%y
50-Q Source
4— > ¢
V|, o .
Ry 200 Q
4990
Vs, v Vs,
2 2
b) Split supply configuration
Vs,
T s °
R R 0.1 uF 6.8 uF
G F
75Q 453 Q
J/\/W NV
50-Q Source -
<—
Vo +
Rr
49.90Q

[ Lot Lo
v v

Vs

200 Q

Figure 9-1. Split and Single Supply Circuit Configuration
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9.2 Layout

9.2.1 Layout Guidelines

Achieving optimum performance with a high-frequency amplifier like the OPA955 requires careful attention to
board layout parasitics and external component types. Recommendations that optimize performance include:

* Minimize parasitic capacitance from the signal I/O pins to ac ground. Parasitic capacitance on the
output and inverting input pins can cause instability. To reduce unwanted capacitance, cut out the power and
ground traces under the signal input and output pins. Otherwise, ground and power planes must be unbroken
elsewhere on the board. When configuring the amplifier as a TIA, if the required feedback capacitor is less
than 0.15pF, consider using two series resistors, each of half the value of a single resistor in the feedback
loop to minimize the parasitic capacitance from the resistor.

* Minimize the distance (less than 0.25-in) from the power-supply pins to high-frequency bypass
capacitors. Use high-quality, 100pF to 0.1-uF, COG and NPO-type decoupling capacitors with voltage ratings
at least three times greater than the amplifiers maximum power supplies. This configuration makes sure
that there is a low-impedance path to the amplifiers power-supply pins across the amplifiers gain bandwidth
specification. At the device pins, do not allow the ground and power plane layout to be in close proximity
to the signal I/O pins. Avoid narrow power and ground traces to minimize inductance between the pins and
the decoupling capacitors. The power-supply connections must always be decoupled with these capacitors.
Larger (2.2-yF to 6.8-pF) decoupling capacitors that are effective at lower frequency must be used on the
supply pins. Place these decoupling capacitors further from the device. Share the decoupling capacitors
among several devices in the same area of the printed circuit board (PCB).

» Careful selection and placement of external components preserves the high-frequency performance
of the OPA955. Use low-reactance resistors. Surface-mount resistors work best and allow a tighter overall
layout. Never use wire-wound resistors in a high-frequency application. Because the output pin and inverting
input pin are the most sensitive to parasitic capacitance, always position the feedback and series output
resistor, if any, as close to the output pin as possible. Place other network components (such as noninverting
input termination resistors) close to the package. Even with a low parasitic capacitance shunting the
external resistors, high resistor values create significant time constants that can degrade performance. When
configuring the OPA955 as a voltage amplifier, keep resistor values as low as possible and consistent
with load driving considerations. Decreasing the resistor values keeps the resistor noise terms low and
minimizes the effect of the parasitic capacitance. However, lower resistor values increase the dynamic power
consumption because Rg and Rg become part of the output load network of the amplifier.

9.2.2 Layout Example

Representative schematic

Connect PD to VS+ to enable the
Vs, amplifier

NC (Pin 2) isolates the IN- and FB
pins thereby reducing capacitive
coupling

Pad

Place gain and feedback resistors
close to pins to minimize stray
capacitance

Connect the thermal pad to the A
Ground and power plane exist on negative supply pin
l:l inner layers.
Ground and power plane removed .
l:l from inner layers. Ground fill on Place bypass capacitor
outer layers also removed close to power pins

Figure 9-2. Layout Recommendation
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When configuring the OPA955 as a transimpedance amplifier, take care to minimize the inductance between the
avalanche photodiode (APD) and the amplifier. Always place the photodiode on the same side of the PCB as
the amplifier. Placing the amplifier and the APD on opposite sides of the PCB increases the parasitic effects
due to via inductance. APD packaging can be quite large, which often requires the APD to be placed further
away from the amplifier than ideal. Figure 9-3 shows that the added distance between the two device results in
increased inductance between the APD and op amp feedback network. The added inductance is detrimental to
a decompensated amplifiers stability because this inductance isolates the APD capacitance from the noise-gain
transfer function. The noise gain is given by Equation 1. The added PCB trace inductance between the feedback
network increases the denominator in Equation 1 thereby reducing the noise gain and the phase margin. In
cases where a leaded APD in a TO-can package is used, further minimize inductance by cutting the leads of the
TO-can package as short as possible.

. L Zg
Noise Gain = (1 + ZIN) (1)

where

» Zg is the total impedance of the feedback network.
» Z is the total impedance of the input network.

The layout shown in Figure 9-3 is improved by following some of the guidelines in Figure 9-4. The two key rules

to follow are:

1. Add an isolation resistor R|gg as close as possible to the inverting input of the amplifier. Select the value
of Riso to be between 10Q and 20Q. The resistor dampens the potential resonance caused by the trace
inductance and the amplifiers internal capacitance.

2. Close the loop between the feedback elements (Rg and Cg) and Rigp as close to the APD pins as possible.
This closure provides a more balanced layout and reduces the inductive isolation between the APD and the
feedback network.

Vbias Vbias

4 o ) 4 o N\
APD APD

Package F_Eil ' At \g r|_PD Package F_El [N S Vg r|_PD
| _ | o= 1 | e
NCl2 | 17 V84 NCl2 | 17 VS4
T~ Thermal | h Close the loop close—» - Thermal | I
N3 Pad e @LTI to APD pins NI 3 Pad e @UI
Trace inductance isolates | | = Riso [ ! =
APD capacitance from the IN+1 4 | 5 VS IN+1 4 |5 VS
amplifier nosegan [T T TTTTT =] Place Riso close to IN-J= = » — — — — — — =
. J . J/

Figure 9-3. Non-ldeal TIA Layout Figure 9-4. Improved TIA Layout
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10 Device and Documentation Support
10.1 Device Support
10.1.1 Development Support

* LIDAR Pulsed Time of Flight Reference Design
* LIDAR-Pulsed Time-of-Flight Reference Design Using High-Speed Data Converters
» Wide Bandwidth Optical Front-end Reference Design

10.2 Documentation Support
10.2.1 Related Documentation

For related documentation, see the following:

» Texas Instruments, DEM-OPA-WSONS8-EVM

» Texas Instruments, Training Video: High-Speed Transimpedance Amplifier Design Flow

» Texas Instruments, Training Video: How to Design Transimpedance Amplifier Circuits

» Texas Instruments, Training Video: How to Convert a TINA-TI Model into a Generic SPICE Model
» Texas Instruments, Transimpedance Considerations for High-Speed Amplifiers application report
» Texas Instruments, What You Need To Know About Transimpedance Amplifiers — Part 1

» Texas Instruments, What You Need To Know About Transimpedance Amplifiers — Part 2

10.3 Receiving Notification of Documentation Updates

To receive notification of documentation updates, navigate to the device product folder on ti.com. Click on
Notifications to register and receive a weekly digest of any product information that has changed. For change
details, review the revision history included in any revised document.

10.4 Support Resources

TI 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 Tl's views; see TlI's Terms of Use.

10.5 Trademarks

TI E2E™ is a trademark of Texas Instruments.

All trademarks are the property of their respective owners.
10.6 Electrostatic Discharge Caution

This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled
A with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

‘Si. \ ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may
- be more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.

10.7 Glossary

Tl Glossary This glossary lists and explains terms, acronyms, and definitions.

11 Revision History
NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

DATE REVISION NOTES
July 2026 * Initial Release
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12 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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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 ©)
@ ©)
XOPA955DSGR Active  Preproduction WSON (DSG) | 8 3000 | LARGE T&R - Call TI Call Tl -40 to 125

@ 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 TlI'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.

Addendum-Page 1


https://www.ti.com/product/OPA955/part-details/XOPA955DSGR
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088

GENERIC PACKAGE VIEW
DSG 8 WSON - 0.8 mm max height

2x 2,0.5 mm pitch PLASTIC SMALL OUTLINE - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you fully
indemnify Tl and its representatives against any claims, damages, costs, losses, and liabilities arising out of your use of these resources.

TI's products are provided subject to TI's Terms of Sale, TI's General Quality Guidelines, or other applicable terms available either on
ti.com or provided in conjunction with such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable
warranties or warranty disclaimers for Tl products. Unless Tl explicitly designates a product as custom or customer-specified, TI products
are standard, catalog, general purpose devices.

Tl objects to and rejects any additional or different terms you may propose.
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