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DRV3205-Q1 Applications in 24-V Automotive Systems

ABSTRACT

This application report describes operation of the DRV3205-Q1 device with various high voltage supply
profiles expected in an automotive 24-V battery system.
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1 Introduction

The designers of automotive electronics face many technical challenges during the system design
process. The challenges include designing protection circuits against a variety of electrical hazards. This
application report focuses on protection against transient surges which are one of the sources of electrical
hazards in these systems. The DRV3205-Q1 device is designed to withstand a 60-V absolute-maximum
battery voltage and 70-V on gate and source motor pins (GHSx,SHSx) which adds a margin of robustness
against such hazard.

2 Test Procedure
Use the following steps for the test procedure:
Step 1. Run DRV3205-Q1 test sample through automatic test to record test result and data log.
Step 2. Run the supply profile bench test.
Step 3. Repeat step 1 and compare the test results.
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Figure 1. Test Schematic
3 Hardware and Test Conditions
The hardware and test conditions include the following:
« PWM frequency: 16 KHz
* FET part number: IRFS3006PBF
* Switching pattern: All 6 FETs switch per the PWM cycles
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PCB Layout Guideline

4 PCB Layout Guideline

For additional layout guidelines, refer to DRV3205-Q1 Three-Phase Automotive Gate Driver With Three
Integrated Current Shunt Amplifiers and Enhanced Protection, Diagnostics, and Monitoring (SLVSDJ4).

5 Test 1 Condition

5.1 Supply Profile 1
Supply provide 1 is a typical automotive 24-V battery surge profile.

A

v

Figure 2. Supply Profile 1 Timing Chart

Table 1. Supply Profile 1 Test Conditions

CONDITIONS

LIMITS

VMAX

33V

VMIN

28.3V

t;

<10 ms

&

<10 ms

t

60 min.

ttest

100 C

Number of cycles

1

Table 2. Supply Profile 1 Test Result
CRITERIA RESULT COMMENT
DUTSs Tested 6 Units Sample size for this test

ERR pin asserted No No fault was detected by DRV3205.
Status flag latched unexpectedly No No fault was detected by DRV3205.
Unintentional Gate Driver shutdown No No fault was detected by DRV3205.

Current Consumption of Device Normal No damaged to DRV3205

DRV3205 junction temperature remained
Thermal Shut Down Occurred No lower than thermal shutdown threshold
Post ATE test Pass No damaged to DRV3205
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5.2  Supply Profile 2
Supply provide 2 is a typical automotive 24-V battery surge profile.
A
Figure 3. Supply Profile 2 Timing Chart
Table 3. Supply Profile 2 Test Conditions
CONDITIONS LIMITS
Viax 42V
Vv 253V
t, 10 ms
t 10 ms
ty 60 s
tiest RT
Number of cycles 1
Table 4. Supply Profile 2 Test Result
CRITERIA RESULT COMMENT
DUTSs tested 6 Units Sample size for this test
ERR pin inserted No No fault was detected by DRV3205.
Status flag latched
unexpectedly No No fault was detected by DRV3205.
Unintentional gate-driver No No fault was detected by DRV3205.
shutdown
Post ATE test Pass No damaged to DRV3205
Current consumption of device Normal No damaged to DRV3205
DRV3205 junction temperature remained
Thermal shutdown occurred? No lower than thermal shutdown threshold
6 Summary
The high-voltage operation capability of the DRV3205-Q1 device was demonstrated in this document. The
DRV3205-Q1 device can operate without interruption using a typical, automotive 24-V battery under high-
voltage profile (profile 1 and 2) test. The support of an extended absolute-maximum voltage on VS, VSH,
GHSXx, and SHSx pins enables this performance. Notably no damage or parametric degradation was
observed.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No Tl components are authorized for use in FDA Class Ill (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.
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