
IRS9103A
REAL3™ Laser diode driver for automotive

Features
• Driver for fast switching laser diodes, e.g. within Time-of-Flight systems
• Laser (typically a VCSEL) current up to 10 A
• Laser voltage up to 14 V (dual and triple junction VCSEL support)
• Fast rise and fall times < 1 ns
• Modulation frequency up to 130 MHz
• Switch on-resistance < 100 mΩ
• External LVDS load resistor allows to daisy chain multiple devices
• Build-in fail safe function for

-  LVDS input with always defined state
-  Thermal shut-down
- Low supply voltage
- Pulse width limiter ensuring maximum on-time lower than 5μs

• Supply voltage 3.3V
• 1.35 x 1.35 mm PG-WFWLB-9-21 package
• Qualification according to AEC-Q100, grade 2 (Tamb of -40°C to 105°C)

Attention: The IRS9103A does not provide any measurements to support laser safety or
general safety functions. For laser class definition and safety measures the user
needs to take care in the design and documentation of the end device.

Potential applications
The laser driver is addressing all applications where fast switching VCSEL illumination is required
like in Time-of-Flight systems, targeting following applications:
• In-cabin sensing
• Gesture control
• Occupant detection and classification
• Driver monitoring systems (DMS)
• Secure face authentication
• Close range collision avoidance
• Parking assist
• ADAS and other LIDAR applications

Product validation
Qualified for automotive applications.
Product validation according to AEC-Q100, Grade 2.

Description
The IRS9103A is a low cost, small footprint, laser diode driver IC optimized for indirect Time-of-Flight (ToF) image sensors with
support for high modulation frequencies and efficient conversion from electrical to optical power. The laser driver is designed for
automotive grade applications and is perfectly aligned with the REAL3™ image sensor family.
The IRS9103A is not limited to indirect ToF applications, but can be utilized as a general purpose low-side laser driver in voltage-
mode topologies.
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1 Block diagram and application

1.1 Block diagram
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Figure 1 IRS9103A block diagram

The block diagram above shows a simplified overview of the main functional blocks of the IRS9103A:
• LVDS receiver with a built-in fail-safe circuit
• Under-voltage and over-temperature monitor
• Pulse width limiter
• Low side NMOS switch with a gate driver and transient voltage protection clamp for the LD

1.2 Application circuit
The figure below shows the simplified application circuit of the IRS9103A in a combination with Infineon's REAL3™ ToF
image sensor. This combination provides the lowest cost solution and minimized BoM, utilizing the ToF sensor's built
in integrated current monitor (iCM) for laser safety support and a shared supply rail between the image sensor and
the driver. Using the device in different applications as a general purpose low-side driver may require schematic
changes in order to fit the specific requirements.
The IRS9103A receives modulation signal over a standard LVDS interface. In order to enable device operation the
Enable signal has to be driven high. In case of floating input (LVDS and/or EN) the switch is turned off.

Figure 2 Simplified application diagram
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2 Pin configuration

2.1 Pinout

Figure 3 IRS9103A pinout

2.2 Pin description

Table 1 Pin description

Pin Pin Name Type Description
A1, B1 LD Load Laser diode cathode

C1 EN Input Driver enable input

C3 ON_P Input LVDS modulation input,
positive

B3 ON_N Input LVDS modulation input,
negative

A3 VDD Supply Analog supply

A2,B2,C2 VSS Supply Reference potential
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3 General product characteristics

3.1 Absolute maximum ratings

Table 2 Absolute maximum ratings
Tj = -40°C to 150°C; all voltages with respect to ground, positive current flowing into pin (unless otherwise specified)

Parameter Symbol Values Unit Note or condition

Min. Typ. Max.

Voltages

Supply voltage at VDD VDDMAX -0.3 – 3.6 V  

Load voltage at LD, static VLD_MAX -0.3 – 14.5 V Static

Load voltage at LD, dynamic VLD_DYN_MAX -0.3 – 20 V maximum clamping voltage
of short transients

Maximum input voltage at EN VEN_MAX -0.3 – 14.5 V  

Maximum input voltage at ON_P,
ON_N

VMOD_MAX -0.3 – VDD+0.
3

V  

Supply voltage at VSS VSSMAX 0 0 0 V  

Currents

Load current ILD_MAX – – 10 A –

Temperatures

Junction temperature TJ_MAX -40 – 150 ºC –

Storage temperature TSTG_MAX -55 – 150 ºC –

ESD susceptibility

ESD Resistivity HBM (all Pins) VHBM -2   +2 kV ESD robustness, HBM
according to AEC-Q100-002
(1.5 kΩ, 100 pF)

Note: Stresses above the ones listed here may cause permanent damage to the device. Exposure to absolute
maximum rating conditions for extended periods of time may affect device reliability. 
Integrated protection functions are designed to prevent IC destruction under fault conditions described in
the data sheet. Fault conditions are considered as outside the normal operating range. Protection functions
are not designed for continuous repetitive operation.
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3.2 Functional range

Table 3 Functional range

Parameter Symbol Values Unit Note or condition

Min. Typ. Max.

Supply voltage at VDD VDD 3.1 3.3 3.6 V –

Load voltage at LD VLD 0   14 V  

Modulation Frequency fMOD 10 100 130 MHz  

Junction temperature Tj -40 – 150 ºC –

Ambient temperature TAMB -40   105 ºC  

Pulse Width tPULSE 1.5   2500 ns  

Load Current - average IID_AV   1.5   A 120Mhz, 33%DC, 6A peak
Based on RthJA

Load Current Ild     10 A peak current

Note: Within the functional or operating range, the IC operates as described in the circuit description. The
electrical characteristics are specified within the conditions given in the electrical characteristics table.

3.3 Thermal resistance

Table 4 Thermal resistance

Parameter Symbol Values Unit Note or condition
Min. Typ. Max.

Thermal resistance junction to
ambient

RthJA – 101 – K/W Device soldered to a JEDEC
2s2p PCB

Thermal resistance junction to
bottom

RthJB – 12 – K/W 25°C, device only

Thermal resistance junction to
top

RthJC – 56 – K/W 25°C, device only

3.4 Current consumption

Table 5 Current consumption

Parameter Symbol Values Unit Note or condition
Min. Typ. Max.

Current consumption idle IVDD,idle     4 mA EN=1, no modulation, VDD =
3.3V

Current consumption active IVDD,active   1.9 2.4 mA/M
Hz

EN=1, VDD= 3.3V, standard
load

(table continues...)
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Table 5 (continued) Current consumption

Parameter Symbol Values Unit Note or condition
Min. Typ. Max.

Current consumption power
down

IVDD,pd     1.6 uA EN=0, Temp=25°C, VDD=3.3V

3.5 Electrical characteristics

Table 6 Electrical characteristics
Tj = -40°C to 150°C; all voltages with respect to ground, positive current flowing into pin (unless otherwise specified)

Parameter Symbol Values Unit Note or condition
Min. Typ. Max.

Output stage
ON resistance (LD to VSS) RON 40 70 120 mΩ VDS=300mV

OFF current (LD to VSS) IOFF 0.001 – 10 µA VLD = 6V
VLD = 14V1)

DC Clamping Voltage VCLAMP 14.5 17 20 V ILD=10mA

Clamping Resistance (differential
Ron)

Rclamp 0.3 – 2.9 Ω clamping current > 100mA

Monitoring
Undervoltage threshold VUV 2.3 2.6 2.9 V  

Undervoltage threshold release VUV_REL 2.4 2.7 3 V  

Thermal Shut-Down TSD 150 165 180 °C  

Thermal Shut-Down Release TSD_REL 135 150 165 °C  

Inputs
High level input voltage EN pin VEN_HIGH 1.2   3.6 V  

Low level input voltage EN pin VEN_LOW -0.3   0.8 V  

EN Pull Down current IPD_EN 3 4.8 6 uA VEN=1.2V

Inputs
Input differential voltage VIN_DIF 250   400 mV  

Input Voltage Range VIN_SE 0 1200 2400 mV  

Input differential threshold VIDTH -100   100 mV  

Input differential voltage
hysteresis

VID_HYST 25     mV  

Note: 1) Not subject to production test
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3.6 Timing characteristics

Table 7 Timing characteristics

Parameter Symbol Values Unit Note or condition
Min. Typ. Max.

LD Rise and Fall time tRISE, tFALL     0.8 ns Not covered by production
test, standard load

Propagation Delay tPROP     5 ns [Standard Load]

Propagation delay: Rising vs.
falling

ΔtPROP_RF -2   2 % [Standard Load]
percentage of the
modulation frequency

Propagation delay variation with
supply

dtPROP/dVVDD     640 ps/V [Standard Load]

Propagation Delay: Temperature
Coefficient

TCTPROP 2.1 3.2 4.8 ps/K Standard load

LD ON time limit tLDON_LIM 2.5 3.75 5 us  

Ramp-up time tRAMP     25 us EN=VDD, VDD=0->3.3V within
1us

Start-up time tEN     5 us VDD ON, EN=0->1

Shut-off time tEN_OFF     2 us EN=1->0
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4 Package dimensions

Figure 4 PG-WFWLB-9-21 package drawing
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Revision history
Document
version

Date of
release

Description of changes

0.1 22.02.2022 • Initial release of Target Datasheet

0.2 21.12.2022 • Updated EC tables, package drawing

0.3 05.02.2024 • Update to Preliminary datasheet

0.4 14.03.2024 • Updated EC tables, package drawing

0.5 01.08.2024 • Wording updates, fixes

1.0 07.10.2024 • Datasheet release, minor updates

1.1 26.11.2024 • Updated LD leakage current conditions
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Trademarks
All referenced product or service names and trademarks are the property of their respective owners.

Edition 2024-11-26
Published by
Infineon Technologies AG
81726 Munich, Germany
 
© 2024 Infineon Technologies AG
All Rights Reserved.
 
Do you have a question about any
aspect of this document?
Email: erratum@infineon.com
 
Document reference
IFX-yve1645610509666

Important notice
The information given in this document shall in no
event be regarded as a guarantee of conditions or
characteristics (“Beschaffenheitsgarantie”).
With respect to any examples, hints or any typical
values stated herein and/or any information regarding
the application of the product, Infineon Technologies
hereby disclaims any and all warranties and liabilities
of any kind, including without limitation warranties of
non-infringement of intellectual property rights of any
third party.
In addition, any information given in this document is
subject to customer’s compliance with its obligations
stated in this document and any applicable legal
requirements, norms and standards concerning
customer’s products and any use of the product of
Infineon Technologies in customer’s applications.
The data contained in this document is exclusively
intended for technically trained staff. It is the
responsibility of customer’s technical departments to
evaluate the suitability of the product for the intended
application and the completeness of the product
information given in this document with respect to such
application.

Warnings
Due to technical requirements products may contain
dangerous substances. For information on the types
in question please contact your nearest Infineon
Technologies office.
Except as otherwise explicitly approved by Infineon
Technologies in a written document signed by
authorized representatives of Infineon Technologies,
Infineon Technologies’ products may not be used in
any applications where a failure of the product or
any consequences of the use thereof can reasonably
be expected to result in personal injury.
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