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Traffic Safety Subject: Loss of rearview camera
Administration
MANUFACTURER & PRODUCT INFORMATION
Manufacturer: Tesla, Inc.
Products: MY2012-2018 Tesla Model S & MY2016-2018 Model X vehicles
Population: 158,716

Problem Description: Failure of the touchscreen results in loss of rear camera image display when reverse
gear is selected, resulting in reduced rear visibility when backing. Failure of touchscreen
also impacts HVAC (defogging) ability, and audible chimes relating to ADAS, Autopilot
and turn signals.

FAILURE REPORT SUMMARY

ODI Manufacturer Total
Complaints: 537 2,399 2,936
Crashes/Fires: 0 0 0
Injury Incidents: 0 0 0
Fatality Incidents: 0 0 0
Other*: 0 12,523 12,523

*Description of Other: Includes 7,777 warranty claims and 4,746 non-warranty claims of MCU replacements.

ACTION / SUMMARY INFORMATION

Action: This investigation has been upgraded to an Engineering Analysis (EA20-003).

Summary:

On June 22, 2020, the Office of Defects Investigations (ODI) opened Preliminary Evaluation PE20-010 to investigate
incidents of media control unit (MCU) failures resulting in loss of rearview camera in model year (MY) 2012-2015
Tesla Model S vehicles equipped with the NVIDIA Tegra 3 processor with an integrated 8GB eMMC NAND flash
memory device. EMMC NAND flash devices have a finite lifespan based upon the number of program/erase (P/E)
cycles. The subject MCU allegedly fails prematurely due to memory wear-out of the eMMC NAND flash. Tesla used
the same MCU with the Tegra 3 processor in approximately 159 thousand 2012-2018 Model S and 2016-2018 Model
X vehicles built by Tesla through early-2018. In response to ODI's Information Request (IR) for PE20-010, Tesla
provided ODI with 2,399 complaints and field reports, 7,777 warranty claims, and 4,746 non-warranty claims related to
MCU replacements. The data show failure rates over 30 percent in certain build months and accelerating failure trends
after 3 to 4 years-in-service.

According to Tesla, for subject vehicles equipped with the NVIDIA Tegra 3 processor with an integrated 8GB eMMC
NAND flash memory device, the eMMC NAND cell hardware can fail when reaching lifetime wear, for which the eMMC
controller has no available blocks to recover. With this failure mode, the only recovery available is a replacement of
the eMMC device, achieved by physical part replacement of either the MCU assembly or visual control module
subcomponent. Tesla provided the effects of MCU failure on vehicle function which result in loss of rearview/backup
camera, loss of HVAC (defogging) setting controls (if the HVAC status was OFF status prior to failure.) There is also
an impact on the advanced driver assistance support (ADAS) Autopilot system, and turn signal functionality due to the
possible loss of audible chimes, driver sensing, and alerts associated with these vehicle functions. There are
precedents for addressing defects that result in loss of either backup camera, defogging, or turn signal functions under
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safety recalls.

Tesla has implemented certain Over-The-Air or OTA updates to subject vehicles to mitigate the effects of MCU failure.
These updates include firmware changes to reduce memory usage of the subject memory card, improve eMMC error
correction and storage management strategies, changing the control logic for turn signal activation, and defaulting the
HVAC system to Auto (71.6F) for drives after MCU failure to address windshield defogging. Tesla indicated that the
MCU failures are likely to continue to occur in subject vehicles as vehicles continue to operate and use available
memory in the 8GB eMMC NAND flash memory until 100% of units have failed.

This investigation has been upgraded to an Engineering Analysis (EA20-003). The VOQs associated with the upgrade
of this investigation are identified in the attachment to this resume.
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11363349, 11363170, 11363100, 11362938, 11362733, 11362729, 11362605, 11361938, 11361934,
11361923, 11361880, 11361613, 11361583, 11361571, 11361528, 11361481, 11361443, 11361442,
11361430, 11360697, 11360643, 11360560, 11360537, 11359949, 11359930, 11359864, 11355701,
11355518, 11355337, 11355285, 11355262, 11355188, 11354901, 11354864, 11354848, 11354786,
11354519, 11354363, 11354287, 11354045, 11353517, 11353489, 11353231, 11353125, 11353070,
11352983, 11352878, 11352868, 11352816, 11351991, 11351959, 11351958, 11351667, 11351564,
11351484, 11351432, 11350703, 11350583, 11350511, 11350458, 11350170, 11350156, 11350080,
11349967, 11349962, 11349746, 11349721, 11349620, 11349542, 11349357, 11349303, 11349291,
11349279, 11349272, 11349219, 11349148, 11349132, 11349119, 11348955, 11348880, 11348740,
11348651, 11348626, 11348590, 11348577, 11348516, 11348502, 11348489, 11344329, 11344252,
11344185, 11344147, 11344124, 11344076, 11344074, 11344047, 11344029, 11343988, 11343973,
11343961, 11343935, 11343918, 11343915, 11343797, 11343790, 11343714, 11343695, 11343652,
11343614, 11343612, 11343558, 11343553, 11343533, 11343501, 11343481, 11343432, 11343403,
11343381, 11343265, 11343258, 11343253, 11343227, 11343197, 11343156, 11343145, 11343138,
11343121, 11343114, 11343110, 11343098, 11343085, 11343083, 11343078, 11342979, 11342881,
11342846, 11342834, 11342809, 11342798, 11342767, 11342754, 11342748, 11342732, 11342704,
11342692, 11342678, 11342668, 11342649, 11342632, 11342562, 11342538, 11342529, 11342525,
11342524, 11342516, 11342501, 11342495, 11342389, 11342376, 11342357, 11342332, 11342313,
11342295, 11342290, 11342284, 11342282, 11342190, 11342189, 11342178, 11342114, 11342108,
11342106, 11342084, 11342074, 11342061, 11342059, 11342046, 11342043, 11342036, 11342022,
11342008, 11341986, 11341964, 11341961, 11341931, 11341898, 11341858, 11341845, 11341813,
11341811, 11341787, 11341705, 11341677, 11341676, 11341668, 11341622, 11341610, 11341542,
11341485, 11341476, 11341470, 11341456, 11341401, 11341381, 11341311, 11341303, 11341255,
11341230, 11341203, 11341137, 11341131, 11341105, 11341083, 11341073, 11341071, 11341047,
11341045, 11341022, 11340990, 11340978, 11340925, 11340910, 11340878, 11340858, 11340850,
11340796, 11340771, 11340770, 11340760, 11340545, 11340531, 11340512, 11340403, 11340401,
11340393, 11340381, 11340365, 11340361, 11340296, 11340289, 11340259, 11340253, 11340228,
11340227, 11340220, 11340218, 11340116, 11340112, 11340107, 11340095, 11340043, 11340036,
11340027, 11340013, 11339943, 11339908, 11339839, 11339787, 11339769, 11339762, 11339761,
11339758, 11339755, 11339701, 11339652, 11339647, 11339644, 11339625, 11339624, 11339622,
11339621, 11339620, 11339613, 11339612, 11339567, 11339537, 11339512, 11339312, 11339299,
11339254, 11339071, 11339070, 11338974, 11338970, 11338958, 11338928, 11338854, 11338852,
11338834, 11338810, 11338802, 11338747, 11338741, 11338736, 11338680, 11338678, 11338669,
11338614, 11338595, 11338530, 11338522, 11338521, 11338503, 11338496, 11338478, 11338373,
11338351, 11338322, 11338307, 11338212, 11338141, 11338050, 11338026, 11338002, 11337992,
11337955, 11337898, 11337789, 11337753, 11337742, 11337718, 11337713, 11337652, 11337651,
11337648, 11337637, 11337623, 11337586, 11337564, 11337536, 11337534, 11337523, 11337519,
11337513, 11337506, 11337498, 11337497, 11337485, 11337482, 11337471, 11337436, 11337413,
11337409, 11337381, 11337352, 11337351, 11337342, 11337323, 11337315, 11337298, 11337289,
11337287, 11337280, 11337252, 11337215, 11337173, 11337153, 11337119, 11337104, 11337057,
11332000, 11331984, 11331913, 11331880, 11331870, 11331856, 11331798, 11331772, 11331750,
11331747, 11331722, 11331659, 11331655, 11331638, 11331629, 11331627, 11331625, 11331622,
11331617, 11331615, 11331612, 11331611, 11331609, 11331607, 11331602, 11331595, 11331593,
11331592, 11331589, 11331579, 11331574, 11331563, 11331550, 11331549, 11331546, 11331543,
11331542, 11331540, 11331536, 11331529, 11331511, 11331503, 11331501, 11331465, 11331412,
11331376, 11331369, 11331367, 11331355, 11331348, 11331336, 11331332, 11331331, 11331324,
11331294, 11331262, 11331239, 11331187, 11331183, 11331177, 11331173, 11331171, 11331169,
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11331166, 11331157, 11331155, 11331153, 11331134, 11331103, 11331048, 11331037, 11330970,
11330967, 11330949, 11330936, 11330882, 11330877, 11330873, 11330870, 11330840, 11330832,
11330821, 11330790, 11330788, 11330766, 11330761, 11330756, 11330753, 11330746, 11330742,
11330739, 11330737, 11330734, 11330733, 11330725, 11330721, 11330718, 11330717, 11330716,
11330715, 11330708, 11330699, 11330693, 11330691, 11330689, 11330684, 11330676, 11330665,
11330664, 11330657, 11330651, 11330649, 11330643, 11330640, 11330635, 11330628, 11330627,
11330618, 11330617, 11330611, 11330610, 11330609, 11330600, 11330597, 11330593, 11330590,
11330588, 11330579, 11330576, 11330574, 11330563, 11330561, 11330560, 11330559, 11330557,
11330553, 11330551, 11330544, 11330536, 11330535, 11330534, 11330528, 11330527, 11330523,
11330519, 11330516, 11330514, 11330513, 11330512, 11330510, 11330509, 11330507, 11330506,
11330500, 11330499, 11330487, 11330483, 11330480, 11330473, 11330470, 11330467, 11330465,
11330464, 11317875, 11317499, 11315374, 11312177, 11302674, 11281197, 11279959, 112572009,
11232852, 11207819.
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