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Automotive Brushed Motor Drive for Power Folding Side Mirrors -
Test Data

This document shares the tests results of the DRV8801EVM with a TYC Automotive
Side View Mirror.

The data is structured into two main categories:

1. Testsetup
2. Motor characterization
3. Single Motor Bi Directional Control
a. Startup
b. Steady state
c. Track resistance (near end of track)
d. Stall
4. Thermal Image of Device Under Operation

Equipment used to create this data:

Oscilloscope

Current probe

3 power supplies (12V, 3.3V, 3.3V)
DRV8801 EVM

DRV8801 EVM GUI installed on PC
Power folding side mirror (TYC1200142)
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Image 1: Power Folding Mirror with DRV8801EVM
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Section 1: Test set up
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Image 2: DRV8801EVM Board Connections

scope <

scope + current probe <

sInstall EVM GUI. Connect PC to DRV8801EVM board at “USB CONN”
*Connect 12V and ground to DRV8801EVM at “+ and — VM”

*Connect motor leads to DRV8801EVM at “Motor Out”

*Connect the TS_PHASE and TS_ENABLE pins to 3.3V supplies. (The
firmware/GUI as is only supports PWM control, so connecting the pins to a logic
supply simplified the testing to provide 100% duty cycle signals.)

*Connect scope leads to DRV8801EVM at TS_OUT+, TS _OUT-

*Connect scope and current probe to DRV8801EVM at TS_SENSE
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Section 2: Motor characterization

To measure resistance and inductance, the motor leads were probed with a multimeter.

Motor resistance: 63.4 ohms
Motor inductance: 127 mH

The expected current draw at an input of 12V is about 200mA (12V / 63.4 Q = 189 mA).


http://en.wikipedia.org/wiki/Omega
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Section 3a: Start up

The figure below shows the motor moving forward from a stopped position. Though the
peak current is about 5A, overcurrent is not tripped because the peak lasts for less than
the overcurrent deglitch time of 3us (see red arrow). See page 9 of DRV8801EVM for
overcurrent specifications. This motor has a large starting torque (amount required to
overcome inertia) and consequently requires a high amount of current to initially move
the motor.

Pravy Muise Filter Off

Figure 1: Scope image of motor folding forward from stopped position

In Figure 2, the scope image shows the motor moving reverse from a stopped position.
Though the peak current is about 5A, overcurrent is not tripped because the peak lasts
for less than the overcurrent deglitch time of 3us (see red arrow). See page 9 of
DRV8801EVM for overcurrent specifications. Notice that OUT+, OUT-, and CUR are
inverted from the previous scope shot.
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Figure 2: Scope image of motor folding reverse from stopped position
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Section 3b: Steady state

Figure 3 shows the motor moving forward in steady state. Starting torque requirements
have been met. In this region of operation, current is low. From the scope shot, the
forward steady state DC current (with enable at 100% duty cycle) is 375mA.

Moise Filter Off

Figure 3: Scope image of motor folding forward in steady state

From the scope shot below, the reverse steady state DC current (with enable at 100%
duty cycle) is -211mA.

Moise Filter Off

1,00

Figure 4: Scope image of motor folding reverse in steady state
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Section 3c: Track resistance (near end of track)

Before the motor stall, the motor encounters mechanical resistance along the track. This
is dependent upon the housing and mechanical surroundings of the motor. In the scope
shot below, the green curved pulses represent the track resistance. Below is the scope
shot for the forward direction.
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Figure 5: Scope image of track resistance (green) for forward direction

Note the track resistance in the reverse movement in the screenshot below. Based on
the steepness of the green signal, the motor hits more resistance quicker than in the
forward direction.
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Figure 6: Scope image of track resistance (green) for reverse direction
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Section 3d: Stall

When the motor reaches the end of the track, the motor continues to move forward and
eventually stalls when a fault or overcurrent detection is tripped (depending on the
motor driver). Sometime after this motor stalls, the current drops. Below are scope shot
images of the motor stall behavior.
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Figure 8: Zoomed-in scope image of forward direction motor stalling



I3 TEXAS
INSTRUMENTS

Moise Filter Off

1,00 " S =240md

Figure 9: Scope image of reverse direction motor stalling

Section 4: Thermal Image of Device Under Test

Image 3: Thermal image of DRV8801EVM after 10 minutes of repeated opening/closing of mirror

The above thermal image was taken with a FLIR thermal camera. The power folding
side mirror was repeatedly opened and closed for 10 minutes before the thermal image

was taken. The figure above shows most of the heat (red) dissipated through the
DRV8801 and corresponding sense resistor.
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Texas Instruments Incorporated ("TI") reference designs are solely intended to assist designers (“Buyers”) who are developing systems that
incorporate Tl semiconductor products (also referred to herein as “components”). Buyer understands and agrees that Buyer remains
responsible for using its independent analysis, evaluation and judgment in designing Buyer’s systems and products.

Tl reference designs have been created using standard laboratory conditions and engineering practices. Tl has not conducted any
testing other than that specifically described in the published documentation for a particular reference design. Tl may make
corrections, enhancements, improvements and other changes to its reference designs.
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reference design in the development of their end products. HOWEVER, NO OTHER LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL
OR OTHERWISE TO ANY OTHER TI INTELLECTUAL PROPERTY RIGHT, AND NO LICENSE TO ANY THIRD PARTY TECHNOLOGY
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Information published by TI regarding third-party products or services does not constitute a license to use such products or services, or a
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FOR AND SHALL NOT DEFEND OR INDEMNIFY BUYERS AGAINST ANY THIRD PARTY INFRINGEMENT CLAIM THAT RELATES TO
OR IS BASED ON A COMBINATION OF COMPONENTS PROVIDED IN A TI REFERENCE DESIGN. IN NO EVENT SHALL TI BE
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ANY WAY OUT OF TI REFERENCE DESIGNS OR BUYER’S USE OF TI REFERENCE DESIGNS.

Tl reserves the right to make corrections, enhancements, improvements and other changes to its semiconductor products and services per
JESDA46, latest issue, and to discontinue any product or service per JESD48, 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 are sold
subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl 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 for TI components 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
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Reproduction of significant portions of Tl information in Tl data books, data sheets or reference designs 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.

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 that
anticipate dangerous failures, monitor failures and their consequences, lessen the likelihood of dangerous failures and take appropriate
remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use of any TI components in
Buyer's 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 Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed an agreement specifically governing such use.

Only those Tl components that 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 that
have not been so designated is solely at Buyer's risk, and Buyer is solely responsible for compliance with all legal and regulatory
requirements in connection with such use.
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non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.
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