
    
U.S. Department                                          
of Transportation   
Pipeline and Hazardous  
Materials Safety  
Administration 
 
 
April 16, 2021 
 
Dawn Gardner 
Starkey Laboratories, Inc. 
6700 Washington Ave S 
Eden Prairie, MN  55344 
 
Reference No. 20-0078 
 
Dear Ms. Gardner: 

 
This letter is in response to your September 16, 2020, letter requesting clarification of the 
Hazardous Materials Regulations (HMR; 49 CFR Parts 171-180) applicable to the description of 
a lithium battery-powered device.  In your letter, you state that your company manufactures a 
product comprised of a set of hearing aids and a portable case that contains a lithium ion battery.  
You state that the case: (1) may be used to provide power to the set of hearing aids; and 
(2) performs additional functions such as: 
 

• Running diagnostic testing to identify any faults, reading the charge level of hearing aid 
cells, and protecting hearing aid cells from overcharge; 

• Turning the hearing aids on and off (hearing aids will not turn on without the case); 
• Triggering connectivity of the hearing aids; 
• Resetting functionality of the case and hearing aids through the push of a reset button; 

and 
• Protecting the hearing aids from mechanical abuse and humidity during storage or 

transportation. 
 
Additionally, you state that your company has reviewed previously-issued letters of 
interpretation by PHMSA regarding hearing aid products (e.g., Ref. No. 19-0134), and your 
understanding is that your device is different because the case has more functionality than a 
typical back-up power supply solely used to power a device.  As such, you believe the hearing 
aid case is “equipment” per § 173.185 and that the case should be described for transport as 
“UN3481, Lithium ion batteries contained in equipment, 9.” 
 
In accordance with § 173.22 of the HMR, it is the shipper’s responsibility to properly classify 
and describe a hazardous material.  This Office does not perform that function.  However, in 
consideration of the information you have provided, it is the opinion of this Office that your 

1200 New Jersey Avenue, SE 
Washington, DC 20590  



understanding is not correct.  Section 173.185 defines “equipment” as the device or apparatus for 
which the lithium cells or batteries will provide electrical power for its operation.  In this 
instance, the equipment being powered are the hearing aids.  While the case performs some 
additional functions, the primary function of the case is to provide power to external pieces of 
equipment (i.e., the set of hearing aids).  As such, the most appropriate shipping description to 
describe the portable case if shipped without the hearing aids is “UN3480, Lithium ion batteries, 
9.”  The set of hearing aids if shipped separately without the case should be described as 
“UN3481, Lithium ion batteries contained in equipment, 9.”  Lastly, if the hearing aids are 
shipped with the case, the appropriate description is “UN3481, Lithium ion batteries packed with 
equipment, 9.” 

I hope this information is helpful.  Please contact us if we can be of further assistance. 

Sincerely, 

Dirk Der Kinderen 
Chief, Standards Development Branch 
Standards and Rulemaking Division 



From: INFOCNTR (PHMSA)
To: Dodd, Alice (PHMSA); Hazmat Interps
Subject: FW: Request for LOI
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Attachments: 2020.09.16 Gardner Ltr to PHMSA Requesting Letter of Interpretation.docx.pdf
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Hi Alice,

Please see the letter of interpretation request attached. Please contact our office with any
questions.

Thank you,

Sarah (HMIC)

From: Dawn Gardner [mailto:Dawn_Gardner@starkey.com] 
Sent: Wednesday, September 16, 2020 6:19 PM
To: INFOCNTR (PHMSA) <INFOCNTR.INFOCNTR@dot.gov>
Cc: Dawn Gardner <Dawn_Gardner@starkey.com>
Subject: Request for LOI

CAUTION: This email originated from outside of the Department of Transportation (DOT). Do not click on links or
open attachments unless you recognize the sender and know the content is safe.

Dear Administration,

I am submitting this request to you on behalf of Starkey Laboratories Inc for your consideration. 
Please confirm acceptance of this letter and kindly provide verification that it is being processed

Best Regards,

Dawn Gardner

Dawn Gardner
Director of Transportation and Trade Compliance | Starkey 
6425 Flying Cloud Dr. | Eden Prairie, MN 55344
T: 952-828-9223 | M: 952-334-2739 | F: 952-828-9251

starkey.com | starkeypro.com | map | email

Cardez
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BOM

		Identity		Quantity		Unit		Reference Designator

		43014-000, SHT Charger (4 Plugs), K.2						

		    11057-001, Magnet N52, dia .188 x .188, A.2		2		each		

		    11057-002, Magnet N52, dia .125 x .125, A.2		2		each		

		    11057-003, Magnet N52, dia .125 x .250, A.2		2		each		

		    12558-000, Contact charger, Foam Lid, D.1		3		each		

		    12559-000, Contact Charger, Non-skid Foot, A.3		4		each		

		    13716-000, Contact Charger, LED Lens Front, E.2		1		each		

		    13717-000, Contact Charger, LED Lens Rear, D.2		1		each		

		    13728-000, Screw, Steel thread forming for plastic, #4 x 5/16, A.5		4		each		

		    13729-000, Desiccant Puck, C.2		1		each		

		    13757-000, Contact Charger, Base, D.3		1		each		

		    13760-002, Contact Charger, Lid SHT, B.4		1		each		

		    13761-000, Contact Charger, Lid Insert, B.2		1		each		

		    31369-000, Battery, Li-Poly, 850mAh, 3.7V, PCM, 78x29x2.9mm, Yabo 29307, A.7		1		each		

		    31374-000, Contact Charger, Lid Tape, B.2		2		each		

		    31390-000, Contact Charger, Battery Foam Lower, A.2		1		each		

		    31391-000, Contact Charger, Battery Foam upper, A.2		1		each		

		    31414-000, Contact Charger , Hinge Pin Aluminum, A.3		2		each		

		    31421-001, Lithium Ion Charger Label Model 720, F.2		1		each		

		    31442-001, Thread-Forming Screw for Plastic, B.3		4		each		

		    43009-000, Power Adapter (US/UK/EU/AU) w/Female USB Port, A.4		1		each		

		    46040-000, Sapphire 2.4GHz NFMI RRIC 312+ Charger Insert, B.3		1		each		

		    46041-000, Sapphire 2.4GHz NFMI RRIC 312+ Charger Bezel, C.3		1		each		

		    53417-750, CCR1 ACC ASSY, 01.8		1		each				Charger Circuit

		    70212-000, FW-SHT Hearing Aid Charger, A.2		1		each		

		    79044-000, Charger Thermoform Insert, A.2		1		each		

		    86089-007, PKGS2784 Universal Charger Box, B.1		1		each		

		    86098-007, Regulatory Sticker for Charger Box, A.3		1		each		

		    86112-000, Box w/built in partition - EU,UK,AUS Oslo Charger, D.2		1		each		

		    86264-007, Starkey Hearing Technologies Charger Packaging Sleeve Feb 19, A.2		1		each		

		    90789-000, Loctite Flashcure 4306 1 Oz, A.4		0.6		cubic centimeters		

		    91403-000, Cleaning Brush w/Wax Loop, A.3		1		each		





Charger Circuit Schematic

				Power Flow when plugged into the wall, i.e. not using internal battery.

				Microprocessor and Diagnostic Circuits





Hearing Aid IC Datasheet

				Auto Turning on and off of Hearing Aid:

				Page 9 of datasheet

				Diagnoistics Process and fault reporting

				Page 13 of datasheet





Desiccant Puck

		Foreign material ingress is the number one killer of hearing aids. There are two susceptible areas for ingress in a hearing aid; the receiver and the microphone. Moisture clogs these ports and openings resulting in non-functioning devices. It also builds up in tubing, which can affect the frequency response of your hearing technology. Moisture can also corrode components and battery contact points or short-circuit the microphones and receivers.  In order to prevent moisture ingress, Starkey has adopted a multi-prong approach. Our hearing aids are designed with a hydrophobic nano-coating to prevent moisture from wicking into the ports and openings. Additionally, we have implemented exterior drying methods. We have inserted a desiccant puck within our hearing aid charger to pull the moisture out of our hearing aids. This allows the hearing aid to dry-out when not in use, increasing the reliability of the device. This is a tried and true method found throughout the hearing industry for prolonging the life of our hearing aids.
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Cradle Charging
© When the hearing aid is inserted to the cradle. it will

charge. While charging. the hearing aid will tum off
© When the hearing aid is taken out from the cradle. it

will go into Deep Sleep Mode (HPM10 in Deep Sleep
Mode)

Power On/Off
 To tum on the hearing aid, use the pushbuion.

+ Logic high at SWIN signal is detected and turms on
HPM10

+ HPMI0 supplies the main DSP with VEA
 To tum off the hearing aid. use the pushbutton.
+ Logic high at SWOUT seat to main DSP
+ Main DSP to send DS_EN to HPMI0 to tum VHA.
off

Store Shelf Mode
© Toput the hearing aid in Store Shelf Mode, the same
operation as urning the hearing aid off applies.

Battery
© When battery goes EOL: the hearing aid will
automatically tum off (PM10 in Deep Sleep Mode)
through two possible mechanisms
+ HPMIO goes into Deep Sleep Mode to protect the
battery from over discharge
+ DSP detects low battery voltage and puts HPM10
into Deep Sleep Mode through the DS_EN pin

Hearing Aid with a Push Button and Unsealed
Battery Door:

Cradle Charging

© When the hearing aid is inserted to the cradle. it will
charge. While charging. the hearing aid will tum off

© When the hearing aid is taken out from the cradle. it
will go into Deep Sleep Mode (HPM10 in Deep Sleep
Mode).

Power On/Off
© When the battery is removed, the hearing aid will shut
down

Battery
® When battery goes EOL. the hearing aid will
automatically furn off (HPM10 in Deep Sleep Mode)
through two possible mechanisms:
+ HPMI0 goes into Deep Sleep Mode to protect the
battery from over discharge
+ DSP detects low battery voltage and puts HPM10 in
Deep Sleep Mode through the DS_EN pin.

Hearing Aid without Push Button and Sealed
Battery Door

In this mode, it is possible that there won't be any
communication lines between the DSP and HPM10.

e

Store Shelf Mode
® To put the hearing aid in Store Shelf Mode
+ Trigger DS_EN on HPM10 interface either over
DSP or by bringing out the DS_EN pin in PCB. This
‘would put HPM10 into deep sleep mode resulting in
extended battery shelf lfe for the hearing aid.

Battery
® When battery goes EOL. the hearing aid will
automatically furn off (HPM10 in Deep Sleep Mode)
through two possible mechanisms:
+ HPMI0 goes into Deep Sleep Mode to protect the
battery from over discharge
+ DSP detects low battery voltage and puts HPM10 in
Deep Sleep Mode through the DS_EN pin

Hearing Aid without a Push button and an
Unsealed Battery

In this mode, if is possible that there won't be any
communication lines between the DSP and HPM10.
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(ORHEBL
The DS_EN input pin is provided for the DSP to trigger
Deep Sleep Mode:
® Itis active in Hearing Aid Mode oaly. it is ignored in
Cradle Mode
® Itis protected from glitches with a 100 psec de—glitch
circuit
© The host DSP will need to hold the pin high for greater
than 100 usec to put HPM10 into Deep Sleep Mode
© Ithas 2 100 kOhm pull down
© During powerup it will be held low as it will be
connected to the host DSP’s GPIO pin with the
following assumptions:
+ The GPIO is by default in input mode during power
up
+ The resistance used for pull-up is greater than 250
KOhm
+ After boot-up, the host DSP configures the GPIO
pin as an output in a low state
© If the GPIO pull-up esistance i less than 250 kOhm. it
is necessary to add an external resistor to VSS such that
the ratio of pull-up to pull-down resistance is more
than 2.5

DIV3 (Step Down Charge Pump)

In Hearing Aid Mode, the DIV3 step—down charge pump
(CP) is used when Li—Ton batteries are used. The DIV3 CP
uses 2 external capacitors plus 1 decoupling capacitor fo
divide the VBAT by a factor of 3. The output impedance of
the charge pump s fixed. and the VHA will track variation
in VBAT.

1If VBAT is insufficient to power DIV3 CP, the DIV3 CP
will be shut off. Based on the Li_lon discharge curve, the
battery is nearly discharged when VBAT<3.1V, and so a
threshold around 3.1 V would be acceptable for the DSP to
use as a tum off threshold. This is equivalent to 3.1/3=1.03 V'
on VHA. The HPMIO tum off threshold is much lower
(typically 2.8 V) as a fail-safe in case the DSP is unable to
turn off HPM10.

The DIV3 CP can only be activated when in Hearing Aid
Mode.

The input clock to DIV3 CP comes initially from the
‘hearing aid oscillator. which also is only active in HA mode.
Afier the DIV3 starts up and the DSP tums on, if there is
detected a clock signal on the EXT_CLK pad, it will be used
as the master clock in Hearing Aid Mode. When using the
EXT_CIK. the range of frequency can be as much as
~294/+95% due to the limited division steps.

13

AEN_AEA_=A PR To Stouna.

Note that if Zinc—Air or AgZn battery are used and
VBAT < 1.5 V. the AgZn regulator will not be used and the
'VBAT will be shorted to the VELA. If VBAT > 1.45 V. the
AgZn regulator is enabled. Hysteresis has been added to all
these thresholds.

If Li-Ton battery is installed, the AgZn Regulator is
disabled and the DIV3 is enabled.

Slave 12C

In Cradle Mode or during debug: HPM10 has a slave I2C
‘port to allow an exteral host device to access all the HPM10
intemal registers when in Cradle Mode. It is also used for
OTP burning, standalone test, and debug. When in Hearing
Aid Mode, the I°C is off.

Charger Communication Interface (CCIF)

‘This is a bi-directional interface that will communicate
the status of the charging process in Cradle Mode to the
‘hearing aid charger and allow user interaction with HPMI0.
Normally, once the hearing aid is assembled and the battery
attached, this inerface is the only means to monifor the
battery health. The CCIF will comammicate with the hearing
aid charger using a superset of the ‘Qi” (inductive power
standard) based communications protocol using an UART
fype encoding. This protocol has been developed for
wireless charging systems. Although this version of HPM10
is only supporting wired charging. this protocol will be used
o facilitate an casier migration o a wireless charging mode.
The data rate is fixed to 2 kiz.

Some of the information sent in this mode is:

‘This communication supports data fransfer between the
HPMI0 and the Primary Charger. This physical link is the
“VDDP power connection. Bidirectional communication
(half-duplex) is supported. The communication from the
HPMI0 to Primary is using “load modulation”, where the
'VDDP is loaded with a low valued resistor to sepresent a 0”.
The communication from Primary to HPM10 uses VDDP
voltage modulation.

HPMI0 to Primary Charger (Transmit): The CCIF
digital signal (UART type) is converted into a modulated
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NOTICE: This e-mail is intended only for the addressed party and may contain information
that is proprietary/confidential or otherwise protected. If you are not the named addressee, you
are not authorized to view this message. If received in error, please contact the sender and
delete the communication.
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