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PONEER ILECTAGHICE (URA) INC,
ZP5S EAST 12OTH STREET
LANG BEAZH, GALIFORNIA BO810.1839

FHONE: (213 MONEPR. (Fea-22aT

Fuly 30, 2003 S

By Fax (202) 366-7882 and by U.S. Mail

Mr. George Person, Chief

Mz, Kelly Schuler, Safety Defoct Analyst

Recall Management Division :

National Higitway Traffic Safety Administration
U.8. Department of Transportation

400 Seventh Street, SW

Washington, D.C. 20590

Re:  NHTSA Identificstion No. 03E-035 Relatad to Pionser Electronics (USA)
In¢. Mebile Entertainment Divigion's Supplemental Informetionsl Disciosure and
Quarterly Report Regarding GM-X seriea amplifiers {GM-X372, GM-X374, GM-
X571, GM-X574, and GM-X972) end the GM-D ampplifier (GM-DSOOM)

Dear Mr, Person and M, Schuler:

Pioneer Eloctrornics (USA) Inc., Moblle Entartainment Divigion (“PUSA” or “the
Company”), supplemenits the pravious Informations] Disclosure to the Consumer Product
Safety Comunission (“CPSC™) dated April 24, 2003, and the previous comesporulence
with the National Hiphway Traffic Safety Administration (“"NHTSA™), dated June 27,
July 7, and July 14, 2003, and hercby provides hoth ite 49 CFR Part 573.6 Safety Defect
and Noncomplience Information Report and its Part 72,7 Quarterly Report Information.

Pioneer ip currently engaged in » voluntary recell of four of its mode) year 2003
aftermarket car stereo amplifier models an sst forth in its previous comreapondence. As
we wiite this letter, we are plessed to statc thai there remain oo reports of any bodily
injury as a consequence of any design and installation flaws that led us to conduct the
voluntary recall of approximately 36,000 amplifiers to protect against & petential safety
issue that might arise in connection with en instafletion contrary to or inconsistent with
the Owner's Manmual. 'We also are pleased to report that we are not aware of any fire or
other safety hazard suffered by » consumer that was caused by the amplifiar condition
covered by the recall campaign.
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In the weeks nince NHTSA granted our request for an extension of time to
continte oor intemal investigation and submit a mere comprehensive report, we have
conducted a garies of in-person interviews with employees of the Company’s desigr
affilinte in Springboro, Ohio, Ploneer Industrial Componears, Inc. (“PIC™), We also have
conducted a review of documents in PIC’s possession dating back to the initial degign
stages for the affected amplifiers. We have further interviewed individualy in Mexico
and Jepan who were involved in the product development, manufacturing, and design
proceas of the affected amplifiers. Further, we have interviewed employses of cur
Carson, California-based warranty am scrvice affilinte, Pionesr Electronics Sexvice,
National Service Operations Divipiom (“PSE”). We belicve that this internal invastigation
is far more extensive than any previously conducted by the Company in connection with
the affected amplifiers.

Our investigation over the pagt few weeks bas broadened the Company’a
mnderstanding of the chronology of events leading up to the identifiction of design faws
in the aftermarket amplifiers that wa have now voluntarily recalled, and brosdened the
Company's awareness of flaws in our internel processes for evaluating and testing these
amplifiers at PIC, As a result of this inveatigation, the Company hes identified several
steps in the design and testing process that require change, Wae have alraady ingtintad
several interna] process improvements and are considering other interns] changes B8 wall,
including the possible discipline and/or reessignment of cartain srmployees with direct
responaibility for identified shortcomings, Unfortunately, this fizrther inveatigation also
revealed ficts and docurments of which FUSA was previcusly not aware af the time of its
CPSC report, dated April 24, 2003, If PUSA had known of these newly discoverad facts
and docyments earlier, we would have svoided the necessity and corporats
cmbarrassment of the two-step recall campaign — the first being the CPSC repair or
replacement program thig Spring and the second being the NHTSA full recall and
reimbursement / axchange program which we began earfier this month. This report
which includes facts recently learned by PUSA, therefors, corrects some mistakes in our
original report to the CPSC and in our report to NHTSA of July 7, 2003.

The Compan;r s disclosure ta the CPSC in its Ieluroprnl 24, 2003, forused on
the car stares amplifier commonly identified es Model No. GM-X972. The Company
alao idexstified four other car amplifier madels which shared the aame general integrated
circuit (“IC") chip design, including the GM-X3574, GM-X572, GM-X374, snd GM-
X372, (The oumerical component of the model mumber corresponds to tha power output
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and number of channels for the amplifier; the highest number mode], X972, has the
highest rated power output per chennel, and the last digit corresponds to the number of
chermels in the anplifier, 2 or 4.) All five model year 2003 after-market amplifiers are
collectively refarred to hevein aa the “2003 GM-X Amplifiers.”

Bven though PUSA had received reporta from independant retailers of demags
anly to the highest power-output amplifiar (the 150-watt per channe! Model No. GM-
X972), PUSA originally recalled all of the 2003 GM-X Amplifiers pursuant to its
voluntary CPSC repair of replacement campaign. The original carnpaign resulted in the
collection of approximately 60% of the recalled emplifiers, a5 of the time the cwrent
second recall cumpaign began, The original recall campaipn {s ongoing s to models
GM-X372 and (GM-X1374, which remain in production, but the other GM-X models have
been discontinued end have been fully recalled pursuant to the Company's second recall
campaign, which is the focus ufthillupurtandtn which we gow tam.

TheCmnpmy‘:mm:ntmndmﬂcmpugnibmucuMnmmukct
amplifiers commenced om July 7, 2003, The second recall campaipn is a full recall end
reimbursement / exchange program involving the entire model year 2003 product line of
analog cet stereo amplifier Model Nos. GM-X972, GM-X574, and GM-X3572, and
another type of amplifier, digital model GM-D500M. The GM-DS00M was previously
discontimed in April of 2003, and fewer than 900 of thess digital units were sold to
CONSMETS.

The second recall camprign does not include Model Nos, GM-X374 or (M-X372
because repsated testing and enelysis of these models have not resuited in any potential
safaty hazard, even when PIC's tasting enginecrs were able to Induce o faflure by creating
an exceptionally unlikely worst-case scenario. We can replicate e failure mode in the
leboratory end under real world conditions that is a safe failure mode, with no fame and
mmdmnim external shell temperatures of approximatety 120° F before the unit powera off.
Notably, there haves been no repotts from the field of any failyre mode in these lowest-
PoWET output models. Modcl GM-X374 {5 cated at culy 35 watty per chanmel and has &
single 30-amp fuse that providea an earlier over-curvent protection than tha higher-
powered amplifierm being recalled; Model No. GM-X372 is rated ut only 50 watts per
channal end has a singles 25-amp fuse a3 compared to the highar ratad fusss on the other
GM-X series modeals being recalled.

The chart below summarizes the key etiribmes of all Pioneer car amplifier models
for modle] year 2003 ther employ en integrated cireuit chip design, and indicates whether
cach ia included in or excliuded from the second recall campaign. Approximately 83% of
thuhummhtmphﬁu:mmnfuctmdforFUSAhyHC(mhdingiunfﬁhmw
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subcontractors) amployed the IC design, for the time period the 2003 GM-X Amplifiers
and the GM-DS00M were being mum:funh:rud.

I"Amlifer | IC ' Pawer Outat/ ; !
| Model | Corponet | Chammsl _| |
JUR | UV | D J e s o
!l GM-X972 E Two ST i[ 150 watts [ Two 30 I[ Full recall; disoontinued
I Miero Amp || model. Full refund or ;
*L TDA7293 | i| exchenge to different model |
| GM-X572 || ST Micro || 75 waits Two 20 || Full recall; discontnued J
| TDAT7193 Amp model. Full refund or ]
: exchange to different model il
GM-X574 || ST Micro || 50 watts Two 25 || Full recall; discontimued |
TDA7294 At model. Full refund or !
exchangs to different modal |
"GM- ST Micro 1| 300 watts Two 30 || Full recall; discontioued |
D500M TDATS70 Amp model. Full refimd or

i __ ][ exchange to different model |

GM-X372 [ ST Micre [ 50 watts i Smglu 25 |[ Not incuded in second

TDAT204 it Ao recall; previously modified
| and tested safe

GM-X374 [STMicro  35wam | Smgie 30 ' Notiociuded in sccond
i| TDA7294 | | Amp racall; praviously modified |
: | | | m:ltemdaafe. i
[ e | U] SN | (O | OO R

The Compeny’s recall population inchades three Pioneer model year 2003 model GM-
X enalog car afteymenkst amplifiors md the Pioneer digital car aftennarket mmplifier
mode] GM-D500M. The table below identifics the recall population of the mods] year
2003 (GM-X nnd GM-D car stereo amplifier units that are the mibject of the Company's
second recal]l camipaigh. Because the problems with the amplifiers at issus pertain to
design issues, the recall population includes all amplifiers for each of the four models
liated. It should be noted that the number of units collectad by the Company pursuant to
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the newly initiated necond recall campaign do not reflect the amplifiers that have already
been collectad by dealers and distributors but have not yet been shipped due to delays by
the Company in providing return shipping labels and other necessary shipping
information to dealers and distributors, The Company expects to receive thoss smplifiers
SO0,

10 Dateper2d Date
Deplers/Disteibutors || Recall as of

e T I L"" * 0 . TR RTT MM ""E I
G"ﬂl KS‘?I

Th:Compm;rbehmthatm ofihe fdlum of the 2003 GM-X Anmplifiers has
aceurred when the amplifier was propetly installed with s 4-0) briclge or greater resistive
load in accordance with the Owner's Manual, which specifies 2 4-0 maximim résistive
load configuration in several places’. An exemplar Owner's Manual for each of the 2003
GM-X Amplifiers is enclosed as Exhibit 1 with the mailed original of thig report.

The degign flaw i the recalled Models GM-X972, GM-X572, mnd GM-X574 13
an inmufficient over-cutrent protection when e series of product-stressing conditions
ocewr. Those conditions, which appear to violate the instuctions in the Croners Manual,

* Por purposes of clarity, “speeker resistive lond" and “sposker impedmnce™ ero inversely related: the
yroater the load, the lowsr tha impedancs. Larper cpeakers duch as subwoofers, for exmmple, pooerslly
produce greater loads and bver impadanes,
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inclnde: a very low speaker impadance such as that created when the emplifier is
impraperly instalted or connected to sub woofers in & manner contrary o the Picneer
Owner’s Manual and contrary to the models' installation instructions; the use of speakers
or subwoofers that are less compatible with & Pioneer amplifier then Pioneer brand
speakers or subwoofors; the use of speaker wire of n grnaller gauge than Picneer expected
10 be used for connections to the amplifier, nil togethar with maximum or near maximym
guin and volums eeitinga being aelacted by the consumer. The Owrer's Manual for all of
the 2003 GM-X Amplifiers gpecifies a 4-03 maximum resistive load configuration in
several places, and the Manuel states that the amplifier may catch fire, emit smoke or
become damaged if the installation does not conform to the standards and speciflcations
limted there.

We baliave that the potential safety hazard to consumers — even in such cases of
improper installatian - i8 remote becauss of the gtee] fre-resistant external shall and the
fire-resistant prinved circuit board common to il of the affectsd amplifiers. In each cane
the fire-resistant printed circuit board, resistors, subheatsink, chips, power rails, and all
other slactric current-related components reside within thi stesl, fire-resistant externel
shall. We have attached as Exhibit 2 to this report a set of photographs showing a fully
nescmbied Model GM-X972, and one disasscrabled to show the top of the protective
external casing removed. When the fallure mode occurs, the overheat condition that can
scorch the surface of the fire-resistant printed cireuit board 1s thuy self-contwined within
the amplifier unit, and any brief appearamce of & flame that may oceur ingide an affected
emplifier is shielded from the vebicle intevior or 2 consumer by this rugged external firs-
resistant ghell, Our current investigation suggests thet in the failure mode the output field
cifoct trangistors (“FETs') within the IC chip exceed their electrical power dissipation
capacity and fail. We believe that whea thit occurs, depsnding on the power output of
the unit and the electrical current draw under extréme conditions, the FET failure
destroys the chip, creates a thermel event in the DC.t0-DC converter FETs, overhoats that
portion of the printed circuit bosrd and the nearby resistors, and in some ingtences has
resulted in a flash of fiame across the surface of the circuit board for up to five seconds,
at which point the FET failure is complete wnd the init de-powers. We have artachad g
Exhibit 3 to thig report a set of images received from sarvice centers at ane of the
Company’s reteilers, Best Buy, demonstrating the post-fhilure cendition of several circuit
bowrds,

In the five to ten scconds from the beginning to the comchusion of the feilure
mode, and for a short period of time after the thermal event has concluded, the Bre-
resistant steel axternal shell of an affected unit may become hot to the touch. By way of
reference, the Company notes that in testing of competitors’ amplifiers under laboratory
conditions, the exterior surfuce of tented competitor nmplifiers reached over 170° F for



'Pmneer sound.vision.soul

Mr. George Person, Chief

Ms. Kelly Schulez, Safety Defect Analymt
July 30, 2003

Page 7 of 1B

ane unit, and over 200° ¥ in two other units, without a faiture. This temperatars wounld
alzo be considered to ba hot ta the touch ever without a thermal event.

When a thexmal event occurs and the FETY fail and the printed circuit board
becomes scocched, some wisps of smoke xppear within the enclosed unit and an
appearance of smoke may emerge through tiny slity at the edges of the cxternal ahell
There are no such slits adjacent to the path of the brief flash of flame in the affected high-
powered amplifierg, and PIC waa unable to ever induce any flume 1o appear cutside an
affected nnit in any faihure mode.

The design flaw in the recalled digital car amplifier model GM-DS00M has yet to
be fully identified, but it appears to involve a fajlure to protect fully ageinst & thermel
event in the gvent of over-current. We have outlined the current state of our knowledge
regarding the GM-DS00M defect in & separate chronology (Scction [V F., below) that
immediately follows the chronology relating to the analog amplifiers.

early in the development prosess for the 2003 GM-X Amplifiers that over-clarent
protection was a potential problem. Ascordingly, during product development, PIC
developed a serles of protective circuits and guards against excessive current flow. At
each tep of the design process through product release, PIC believed that the risk of
product failure wes limited to damage to the product itself rather than any safety concan.
Because the damage to the product revealed by the development testing affiected only the
operation and function of the amplifier and PIC believed the over-current protection
problem to have been addressed, PIC released the product; PIC would never have
originally raleasad the product to ths market if PIC's engineering and quality control
departments believed that they had failed to resolve the over-current insue or if they
believed there was a safety risk involved. As we now know, with the benefit of
hinggight, they did not completely resolve the over-currant isgue prior to the mods] year
2003 product release at the end of 2002, and they did not falty guard against the
possibility that installers or conswtners were mis-inatalling the smplifiers contrary to the
installstion instractions and waming in the Owner’s Muel.

In the Fall of 2001, PIC considered the wsg of an integrated circuit design for the
power module in the gmplifisrs. The pravious gensration smplifiers that PIC
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degigned menufactured for PUSA had all used a discrete sanmpanent dasign whers ach
separate component was separately attached to the printed circuit board ingpead of
undled in the integrated package of an IC design. For example, the outpur FETs that
ultimately were implicated in the therma! events in the 2003 GM-X Amplifiers had been
sepanite components attached to circuit board in prior yesrs’ models, but were integrated
within the chip in the developing 2003 mode] year design.

In December 2001, PIC began testing the new IC chips, known as the TDA7T293,
that it received from the manufacturer, ST Micro. PIC’s tegting revealad that the IC chips
did not have "short-circuit protection,” a feature that the IC chips were represented to
posseas aceording to the ST Mioro product literanre. *“Short cireuit protection” is a
Toature which forces the chip to shut itself down when excessive current passes through
it. A short circuit protection component or design protects against an over-curent
conditicn. K also appeared that the IC chip oscillated, f.e., tuxned off and than back on
and then off again, theroby drawing excass current into the chlp and ultimately creating
thermal eveat. PIC believed, and remained convinced throughout development, that the
ST Micro TDA7293 was the caute of various problems (Le, problemns that PIC viewed 83
component failures). Accondingly, PIC worked 1o develop countermeasures with respect
10 the IC chip but failed to recognize the root cause of the potential safety isgue,

PIC contacted ST Micro and explained its findings. 8T Micro replied that the
chip's sepazate “theymal protection™ feature would eventuatly shut down the chip if
excessive cuarent were passed through it and the chip becarne too hot. ST Miero also
indicatsd that none of its other purchasers hed reported any fajlurey or problenas with the
new IC chip as of that time. ST Micro subsequently conceded in early 2002 that the IC
chip did not have short circuit protection (and ST Micro appeers to have later revised fta
product literature to change ity prior representation shout ahort eircuit protection).

Throughout the desvelopment stage, PIC investigated and implemented
countermeagured for the perceived probloas with the IC chip. For example, FIC bogan to
investigate adding an external protective cireunit and improving the amplifiers’ DC-to-DC
power supply (i.e., PIC congidered attempting to prévent an over-current condition
through the use of a choke coil). Prototypes that incorporated the choke coil as a passible
guard against posaible exceas current flow were tested. When testing with the choke coil
gtill revealed short eirenit failures and thermal events that destroyed the IC chips, PIC
decided to add external proteetive circuits to the positive redls of the prototypes for each
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of the five protatype umplifiers. PIC also inatalled a different type of filter on the highar-
powered GM-X572 and GM-X972,

After making thess design changes that added several layers of short cheuit
protective guerds, PIC's engineering end Quality Assurance departments conducted
further prototype tests with positive results. Accondingly, PICappmvedttmGM—J[!?!
and GM-X972, along with the other thres 2003 GM-X Amplifiers, for mass
In or sbowt December 2002, Pionesr Manufacturing de Mexieo S.A. de C.V ("PMM™), n
subgidlary anlCanﬂanafﬁlmaofm Compeny, began mass production of tha 2003
GM-X Amplifiers, except the GM-X372 which waa mamifictured by a PIC subcantractor
kmown as GPE Electronica (HK) Limited.

InImum}rznns PMMdmmdunnkn in one GM-X972 lmpliﬂermm.ug
pradustion. During February 2003, PMM began to obsarve faihmres in additional GM-
X972 ampliflers, including smoke and thermal cvents, PMM believed that the fadlures
wee due to 8 defactive component knowm as subbeatsioks. A mubheatsink is
incorperated into the amnplifier to draw awey and help dissipate the normal increases in
heat during rontine aperation of the unit.

On Februsry 17, 2003, PMM emailed PIC a video clip PMM had filmed depicting
8 GM-X972 unit experiencing a thermsl event. The video clip depicts & flash of flams
across the printed circuit board in an opened amplifier. The thermal event occmrred when
& short was created between the pubhestsink and the IC chips. PMM ran the test three
times with the same result cach time, and in no case did the amplifiers’ fuses open. PIC
began investigating the cause of the failure, which it initially suspected to be consed by
inadequate inxulstion batween the subheatsink and the IC chip, and which was perceived
as & component defect vather than a dexign issus, PIC did not notify FUSA of these
production line failures until after the initial submission to the CPSC -- one of the intemnel
communication breakdowns discovered during the Comipany’s internal investigation.

On February 28, 2003, FUSA notified PIC of a repart of scorched printed cincuit
boerds on two retumed GM-X972 units. PIC begen an investigation of the ceuse of the
demage, focuuing firat on the subheatsink insulation isys.

On March 4, 2003, Best Buy (which £o0ld only the GM-X372 and GM-X972)
notified PUSA that it was experioncing a substantial retomvdefect rate (approximately
7.3%) with the GM-X972 (“componmnts cooking without fumes popping” and atteched
photos of scorchad PCBs — see Bxhibit 3). PUSA, in turmn, immeadistely contasted PIC
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investigate. At about the same time, PIC was notified of at least four 2003 GM-X
Amplifiarg returmed to Pioneer Cannda (“POC"™) due to similar consumer complaints.

On March 6, 2003, PIC suspended all production and shipment of the 2003 GM-X
Amplifisrs. By this time, spproximately 39,000 GM-X Amplifiers had been sold by
PUSA to its dealars and distritaitors.

On March 7, 2003, PUSA suspended sales of the (GM-X Amplificrs and shortly
thereafter began r voluntery recail campaign to collect and repuivreplace all flve models.
PUSA sent noticss & its dealers and distributors, sent notices to its suthorized sorvice
companies, put notices oh Pioneer’s webssits, issuad a preas yeleass, and rin
advertisements in six major national/regional newspapers.

FIC mistakenly believed that the subheatsink-to-IC-chap short circuit was the root
cause of the failures, This was apparently based on PIC’s review of the PMM vides clip
ang PIC's inspection of the first two retumed units that PIC received from PSE, both of
which evidenced arcing between the mobheatsink and the IC chip. In its own testing of
the five modals, all modelz feiled.

PIC then recetved from Best Buy 99 GM-X972 units returned by conmumners and
began itt examination of those units. During its examination, PIC discoverast that a large
number of the retumed units did not show signs of fallure consistent with a subheatyink-
to-IC-chip short cirenit.*

PIC then began investigating whethar the frilures were couged as a result of
installing the amplifiess to drive 2 2 (1 mono bridge load (s configuration specifically
prohibited in the Owner's Mamual), PIC bogan tosting amplificrs with a resistor
sitmulating a 2 £ mono bridge load bat did not experience any failures with any model
during quch tests.

* As part of lta investigation, PIC realized that it had baen incorreotly pecforming the spesker wire short
circuit tast, After coemwsting its testing protocol, FIC retested all Bve amplifier models and experioncod
fllueros with the GM-X972 snd GM-X572, PIC, however, dd not believs thax a short in the rpealter wire
war the root cause of the fillorea, expacislly in light of the difficulry in reconciling thy celatively e
oecnrrenca of & apeakar wire shart (L4, cace ypeakers are inmtelied, 1t i exizemely uncommon far & shoet to
develop therexficr} with the relatively high raie of retuwne/Biihures Best Buy operineed.
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PIC then purchasad a pair of Plonser subwonfers and linkeed them in a 2 £ mono
bridge configuration (Le., dynamic load testing, not resistive load testing), which PIC
refiers to a5 ite “big bags™ test. PIC connected the bridged subwooferm both to GM-X972
and GM-X572 amplifiers that were unmodified (mass production units -- no external
protective circuit on negative rail and no added insulation to subhestsink} and to units
that were modifisd (negative rail protection and subheatsink insulation added to mass
production unit). PIC had recently developed those two modifications as initial counter-
measires, a5 discusged below. During its testing, PIC uded & rotation of approximately
seven ot eight modified units — esch unit was tested multiple times.

Under these testing conditions,” both of the mudified high-poweed models
experienced thermal events but failed at a reduced rate. The failures were attributed to
oxcillation within the ST Micro TDA7293 IC chips, the chip which was used in the GM-
X972 and GM-X572. (The other 2001 GM-X Amplifiers nsed a different IC chip (the
TDA 7294) which did not eppear to oscillate in testing.) PIC did not experience any
failures with any modified model when testing with a 4 {3 mono bridge configuration,
Le., the minimunt impedance permitted by the Ownér's Mangal and ingtatlation
instructiona.

mm&ummwmthﬂnmpnﬂmluamhmmwmmmm
for the GM-X972 and GM-X572.% PIC testing resuits showed that this made an
improvement in the unit’s handling of excess current flow. Thereafter, PIC mads finther
modification to the GM-X572 and GM-X972 including (1) the addition of diodes to the
valtage outputs (preventing the gatput voltags from awinging above the rail voltage), (2)
lowering the protection threshold on the extema)l protective circuit so thet the umits wouold
barely mest their minimum rated power requirements, end (3) lowering the freguency of
the fllter in the amplifiers. We now know that nene of these modifications addressed the
root cause of gscillation affecting the TDA7293, but at the time all the modificatinny
were constdered to be reasonable steps to provids interim guarding that would minimize
the prospect of a therma] event even when the amplifiers might be improperly
configured/installed

5 in nddition to the ute of Ploneer subwoofers Lo drive a 2 G load, the besting conditions also included the
following: 1) volme sot &t leas than max grio, (2) Bass Iwvwdwre, "Lost o Basy,” tack 3, as tha wang
playing on the besd unit, and (3) 15 gauge speaker wire.

& PEC aloc ndded n tnsuletion sheet to the snbhestaink w1 & final eoumtermenrure S flly nddress the
smbhastyink-te-JC-Chip shert circuit isne. This countarmaasure wis mads to all 2003 GM-X Aopliflers
nnd wag congidered the only modification thet needed o be ramde o the GM-X372, GM-X374, mmd GM-
574 — unifios the OM-X572 pnd GM-XS572. Bhortly tharsafter, PUSA bagen shipping reworloed ugits of the
GM-X372, OM-X374, stid GM-X574 10 dealers mxd distribmeom, and aitimostely to connomen.
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With all of the modifications, thore were no failures during the “big bass” test for
either of the two models during PIC's testing on or about April 14, 2003. Nonetheless,
PIC remained canoerned about the possible affocts of improper installation and, after
leammg that a competitor usad & caution card reganding a low impedance configuration,
PIC recommended snd implemnented the inclusion of its own cavtion curd with the two
higher- powered models warning against the previously prohibited use of low impedancs
speakers (L&, 2 [ mono bridge or lower).

PIC began building final prototypes of the two reworked models, which were
tested by PICs Quality Assurancs (“QA™) department between April 16, 2003 and April
22, 2003, During QA’s subsequent testing of the final prototypes for the two reworked
models, QA nbiaﬂedltlustfwrﬂihmundermmumutm aond.lmmthanﬂ:m
msed by the PIC engineering department.” PIC, however, did not share this infarmation,”
due 1o an internal commumicstion and process breekdown,

Shartly thercafter, the Company began shipping the reworked units of the GM-

X572 and GM-X972 1o dealers and distribwrors, and witimately 1o consumers, No flirther
teats appear to have been sonducted on the two models untll late June 2003,

On June 26, 2003, Best Buy notified PUSA that consumers were experiencing
thermal eventy with reworked GM-X972 amplifiers. The next day, PUSA stopped aclling
all five GM-X Amplifiers until further investigation could be completed.

PIC continued to believe that the problem with the amplifiers was directly related
o the osclliation of the IC chip that waa observed in the TDA7293 (used in the GM-X972

7 The tasting enviranmant uzed by QA during its taating of the final reworked prowtypes of the GM-X972
can be chexacterized ap more extremie then the speaker wire short circuit test aod the “big bass” test naed by
PIC's dusign enginears. For exsmphe, during the QA tting, 1 1 G load was naed and volumw/gain was sat
o rmexizmum leveln.

" On Apell 24, 2003, PUSA, filed o raport to tha UL5. Conavner Brodnct Sefery Commisrion ("CPSC™
regarding the Qriginal Recall Campaign, In the report, FUSA stated, "[TIn crder to powvent gimiler
occinrences in the foture, PMM and GPE [marufacioeer in Chine for GM-X372] are both cwrently
manuficturing ell GM-X Series Amplifier components . , . with upgraded/modifisd spocifications.”
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end GM-X572) but had not been obaerved in the TDAT294 (used in the GM-X372, GM-
X374, and GM-X574).

PIC begun ite testng to confirm that Pioncer could resume sales of the GM-X372,
GM-X374, ind GM-X574 models. PIC expanded its "big bess™ test by (1) including not
only Pionesr subwoofers hut also Sony subwoofers, and {(2) increasing the volome/gain to
bigh or maximum levels. The Sony X-Plode subwoofers were sclected as the non-
Pioneer subwoofer that was least coenpatible with a Pioneer amplifier, 7e., one that was
most likely 1o create a problem or faiture in installetion or operation. On July 2, 2003,
applying the expanded “big bass” test and the spedker wire short circuit test, PIC
observed no failures with the four GM-X372 urits testad and with the four GM-X374
units tested, but observed a failure (but withaut a thermel event) with one of the fonr
GM-X574 unite when the “big bass” test was applied. A copy of thoss teais results gre
attached as Exhibit 4 with the mailed original of this Report. Based on FIC's findings,
PUSA begin re-selling the GM-X372 and GM-X374.

FIC veas concernad that a modsl with the TDA7294 IC chip hed filed and
developed & mote extreme big bass teat which could be callod a “super big bass™ test
(with increaged gein and reduced speakar wire gange). On July 7, 2003, PIC applied the
“super big bage™ tegt to the GM-X372 and observed all five of the tested unita fhil but
with ho thermal event. A copy of those test results are attached as Exhibit § with the
mailed origingl of this Report. |t wes concluded thet this failure did not presert a safety
issue because (1) the faiture mode did not involve a eafety risk - no fire, excessive heat,
or cxcessive smoke (the only indication of failure was a slight wisp of smole), (2) the
failure mode involved an extremely unlikely uge of 11-gauge speaker wire and an equally
unlikely circumstance of speaker misingtallation given that the GM-X372 (like the GM-
X374} is a lower powered amplifier end ill-auited for the 2 £ mona bridge configuration
(and as noted above the 2 £} mono bridge configuration is specifically prohibited in the
Owner's Manual), (3) after fuiling, the units were inopemable and therefore did present a
potential future safety risk, (4) the GM-X372 (like the GM-X374) had no reports of
failure in the field, and () a specia] caution card could be inserted into boxes of ths GM-
X372 and GM-X374 warning ageinst spesker misinstaliation. Over the following two
days, PIC verifiad the safety of the GM-X372 end GM-X374 through farcher tasting
uging the “mper big bass” teat with volume/gain sct between half snd maximum levels.
These tests did not reveal any frilures with cither model. A copy of those 1ca1s results ure
attachad as Exhibit 6 with the mailed original of this Report,

PIC continues to inveatigats the root cause of the fallure of the GM-X972, GM-
X572 and GM-X574 when instafled in the 2 £ bridge configuration. Aa set forth above,
the Company's current investigation shows that the output FETs within the IC chip
exceed their elsctrical power dissipstion capacity and fail. 'We believe that when this
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occurs, depending on the power cutput of the unit and the electrica] corrent draw under
extreme text conditions, the FET fajlure destroyy the ohip, oreates a thetmal event in the
DC-t0-DC converter FETa, overheats that portion of the printed circuit board and the
nearby resistors, and in same instances has resulted in the svent of a flash of flame
across the murface of ths circuit board for up to five seconds st which point the FET
failure is complete and the unit de-povwers.

On or sbout July 9, 2003, PUSA began a sacond voluntary recall campaign
involving the GM-X572, GM-X574, GM-X972, and slso the GM-DS00M (discussed
below). The socond recall campaign, aimilar to the first, involved notices 1o PLISA’s
dealers and distributors, notices to PUSA's suthorired cervice compenies, notices on
PUSA™s website, a press release, and two identical but separate recall advertiseinents in
12 major national/regional newspapern ten days spart, dated July 10 and July 22, 2003,
Az a pert of it recall campaign, PUBA decided to discontime all four emplifier models at
issue {GM-X972, GM-X572, GM-X574, and GM-D500M) and offer replacement
amplifiers (GM-X372 or GM-X374) or a full refund to ite dealers and distritwstors as well
as to congumers.

At the time of the second recall, approximately 36,000 units of the four modsls at
istue had been sold by PUSA to its dealers and distributors (net of returna sescociated with
the original recall campaign).

The GM-DS00M represented PIC's first attempt to manufacture o digital
aftermarket amplifier. The GM-X Amplifiers (snulog) and the GM-D5S00M (digital),
bath bave a fire-resistant printad circnit board and a fire-resistant steel external cage, bot
each has distinet designe and components. One primary difference batween the two is
that the GM-D500M — which wses 8 TDA?570 IC chip manufbctured by ST Micro - has
discreet output FETa, whereas tho output FET: of the 2003 GM-X Amplifiers are
incorporated into the TDA7293/4 IC chips.

When PIC tested the first prototype, it observed problems with distortion, noise,
EMC, and power output (the unit could not achisve rated power). PIC alsc observed
during its testing of the TDA7570 that the chip*s advertised “over-current protection”
feature wes not limiting current, a4 it was dexighed to do, but yather was stoppving all
current (f.%., “short circuit protectlon™). PIC reported thiz issue to ST Micro, which
recommended adding & current sensing resistor to the prototypes so that the chip wonld
function in accordance with its specifications. The current sensing resigtor acted to limit,
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but not stut down, the flow of current during a short cireuit, PIC wes concemed that the
lack of short circuit protection would leave the araplifisr’s cutput FETs vulneruble to
damage in the event of & short circuit, PIC nonetheloss implemented this modification to
the second GM-DS500M protatypes.

During the Iater testing of prototypes, PIC experienced a failyre during the
speaker wire short circuit test. At that time, PIC did net pursue the issue farther because
the project wag delayed for verious reasons,

‘When PIC resumed work on the GM-D500M, PIC focused on certain EMC
problems it had encountered during the testing of the gecond prototype. The BMC
probleme wers causing the smplifiers to improperly intrude cato the U.5. FM bandwidth.
Unforhmately, because of the focus on the EMC problems, the speaker wire short isgus
was not raconsidersd.

In about December 2002, just as mass production of the GM-DS00M wes sbout to
commence, PIC observed o failure on the production line. PIC then condoeted additional
testing and experienced faihures (xmoke). FIC belioved that the failures were due to the
lack of short circuit protection in the smplifiers, tut that in the cvent of s failure the fuse
would blow. PIC did not recogpizs the risk of thermal events if the amplifier were
powered back on gfter the amplifier’s hlown fuses were replaced. £ PIC had recognized
this safety risk st the time, it would never have released the product 1o the market.

In ot about Tamuary 2003, PIC began mass production of the GM-D500M. FUSA
immediately began sclling she amplifiens to dealers and distributors, and ultimately
COLSMMETE.

On or about February 12, 2003, PIC observed two failures of the GM-D500M on
the production line. PIC observed amokes coming from at least two unite when the wnits
were tested ot rated power. PIC powered the units off immediately; no thermal cventa
were obsarved. PIC helieved that the cause of these failures wag defective FET
components, PIC based its belicf on the fact that it replaced the FETs on scveral failed
units and thereafter ahserved no problams with the units, FIC hypothesized that ST
Micro (the FET manufacturer) had provided FETs that wers baing demaged when the rail
voltage of the amplifier was running at only 58V, for exarnple, even though the FETy
were rated for 60V. PIC quarantined the apparently defective FETe and contactad ST
Micro to test the parts. ST Micro did not regpond for at least two woeks, PIC, waing what
it believed were nom-defective FETa, resumed maas production of the GM-DS00M.

A few days after reswming nonss production, PIC again obacrved fallures of the
GM-D500M on the production line. PIC stopped production of the amplifions on o
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sbout February 1§, 2003, and never resumed production. By that time, spproximately
974 of the amptlifiers had boen aold to FUSA'a dealers end distributors.

PIC then received ST Micro's responae to its inquiry regarding the allegedly
defective FETs. ST Miero had tested the FETs and concluded that they were within
spectfications and not defective. PIC accordingly shifted the focus of its mveatigation to
other posiible root causss.

PIC identified at least two other potential root caunes of the faghures: (1) » speaker
wire short (due to the unresolved pre-masg-production failure}, end (2) possible product
abues (i.e., I [) speaker load). Both potential root causes eppeer to implicate a Pionoer
process breakdown, With respect to the firat potential root cause, PIC experienced an
amplifier failure during the speaker wire short circuit test result prior to the mass
production of the GM-DS00M but believed that there was no potential safety issue
becauss the fise wonld blow. With regpest to the second potentinl root cause, the
COwner's Manual specifically, although mistakenly, allows for a 1 £l load. An exemplar
Owner's Manua] for the GM=D300M is enclosed as Bxhibit 7 with the meiled original of
this Repart.

Dus to an internal compmanication breakdown, it was not until mid-March 2003
(@fer the initial recall of the 2003 GM-X Amplifiers had already commenced) that PIC
notified PUSA of the possibility that  therma] event could alyo be associsted with the
GM-D500M. PIC stated that when the amplifier's spsakoer output was short cirquited or a
1 £} reaistive load was connected to the amplifier, the amplifier would blow a fuse
{becwuse the current protection feature was not working) sad the output FETs would
bocome permancntly damaged. A copy of PIC's tests results arc atteched aa Exhibit 8
with the mailed originel of this Report. PIC, by that ime, had learned that if the user
raplaced the amplifier's figas, a tharmal svant similer to the GM-X972 could result. PIC
advired PUSA of this and auspended shipment of eny sdditions! GM-DS00M units.

Consequently, on or around April 14, 2003, FUSA discontinued the GM-DS00M
and requested that ita deslers and distribotors return all GM-D500M units in their
possession. PUSA believed that once a ynit was properly installed, it would cantinue to
function without incident — in other words, any failure (due to speaker wire short or
speaker load/impadance) would ocenr, if ar alf, upon initial power up. Aas a result, PUSA
did not believe it was necessary to diractly ask consumers to return thin model,
particularfy because approximately 95% of the amplificys that had been manufactured
mnd shipped were sold to dealers and dimtribators in January 2003 and, thereform, by April
2003, would have heen aold-throngh to consumers, installed into vehicles, and would
have failed only upon initial power up if they had been impropecly installed. PUSA's
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subsequent efforts to collect the amplifiers from dealera and distributors yielded
approximately 88 returned units of the %74 originally sold.

When the Company began its Iate Tune 2003 internal inveatigation of the 2003
OM-X Amplifiers {discussed oarlier in this Report), it reconsidered its eexlier decision
1t 1o notify connumens directly regarding the GM-D500M. Out of an sbundance of
caution, the Company included the GBM-D500M in its second recall cemprign, which
began on or about July 9, 2003,

V. Identifying the Remedy
In its second recall campalgn, the Company elected to & conduet a voluntary firll

recell with a refind or exchange option for amyplifier models GM-X972, GM-X572, GM-
X574, and GM-DS0OOM.  All four of these models have been discontinued; the GM-X
models earlier this July and ag set forth shave, the (3M-D300M was discontinued in
April, PUSA is offering the vigarously re-tasted but lower powered amplifiors (GM-
X372 or GM-X374) as replacements.” or a full refund to its dealers and distributors as
well 8 to consumers,

In addition, PIC prepared an updated special caution card in color to be included
in the original packeging of every GM-X372 and GM-X374 amplifier shipped on or after
July 17, 2003. A copy of thia speeial ceution card is attached to the mailed criginal of
thia report as Exhibit 5.

VL demtifving the Recall Schedule
Official notification to the public and ta Pioncer distributors, service facilities,

and mﬂmnmd retailers began on July 9, 2003, The Company posted notices on PUSA's
website,!” 1ssusd o press rolease, and published two separate advertisemmnts in 12 major
nationsl/regional tewspapers that ran on July 10, 2003 snd July 22, 2003, The Company
will be supplementing this publicity campaign with requests to Pionesr authorized
retailers for custorner names wnd addresses, if available, so that we can send letters
directly to identifiable end consumers of cach of the four recalled amplifier models.

? The OM-X372 and OM-X374 mplifiers being afftred a replacements have, of cowss, been modifled to
include the vppaded subbewisink insulation parsuant © the original vecall of the 2003 (M-X Amplifien.

It PUSA's websits now includes notice regarding the continusd recadl sad upgrading of the GM-X372 and
GOM-X274 with rewpeot to the subbentaink problem, whick was the subject of the origionl recall campalpn.
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Enclosed with the mﬂladmgnﬂ uf&ukepnnmﬂmuwlruﬂxhibﬂ 10 are copies
of the Webaite notice, prosy wloase, and sdvertisements publisbed on or about July 9,
2003 in the second recall campeigm. 'We had previoualy provided these to NETTSA under
cover of our latter dated July 14, 2003,

Your initial acknowledgment fax sheet dated June 23, 2003 also requested copies of
notification decuments from the original recall campaign. Enclosed with the madled
original of this Report collectively ay Exhibit 11 are copies of the Website notice, press
relsasa, and advertizements publishad in March 2003 aa 2 part of the original recall
campaign. We had previously provided theas to NHTSA wnder cover of our lotter dated
July 14, 2003,

President, Pioneer Electronics (USA) Inc.



Quagter]y Report Information

Report Date: July 30, 2003 Calendar Quarter: 2%

Safety Recall Quarterly Report from Apnil 24, 2003 to July 24, 2003

Manufncturer: Pioneer Electronics (USA) Ine. (“FUSA™) is the corporete enxity
responsible for the recall campaigns and is the entity to be contacted for same.
The ectual manufacturer of the GM-X374, GM-X572, GM-X574, end GM-X972
amplifier modals is Pioneer Manufacturing de Mexico 5.A. de C.V. The
manufacturer of the GM-X372 {5 GPE Electronics (HK) Limited, a subcontractor
of PIC. The manufacturer of the GM-D300M is PIC.

Report Author; Hiroski Matsubara, President of PUSA’s Mobile Entertainment Division.

Phone No.: {213) 746-6337.

Reenll Subject: Pioneer 2003 GM-Sexies Aftermarket Car Amplifier Miodels GM-X972,
GM-X574, GM-X572 and GM-D500M

1, NHTSA Safaty Recall Campaign No. 03E-035
2, Notification Dates
o) The date notification to purchasers began: July 7, 2003

b}  The date notifieation of purchusers was campleted: Ongoing, in
light of the second recall campaign.

3. Iems of Equipment [avolved: approx. 36,000

a) Numbar of Items Returned from Invantory or Remedied
Prior to Sale: approx. 18,000

4. Total Number of Items Inspacied and Remedied: Not applicable —all units
discontinued.

a) Total Numbrer Inspectad and Not Requiring Remedy: None.

5. Items Deteymined to be Unreachable: Unknown at this time, in light of second
recall campaign.



Total Number Exported: Not applicable — PUSA does not sxport; however, PIC
exports GM-Series Amplifiers to foreign resellers and has notified the
reseliers in those foreign markets,

Total Number Stolen: Noas known.

Total Number Scrapped: Unknown at this time,

Total Number Unable to Notify: Unknown et this time.

Total Nomber Otherwite Unreachable; Unknown at this time.

Duscribe Other: Unknown at this time.



