
APPENDIX L

ASSISTIVE LISTENING SYSTEMS PERFORMANCE STANDARDS

SECTION L101
GENERAL

L101.1 Scope. The pro vi sions of this ap pen dix shall con trol
the per for mance stan dards of assistive lis ten ing sys tems.

SECTION L102
INDUCTION LOOP SYSTEM

L102.1 In duc tion loop sys tem spec i fi ca tions.

 1. If the am bi ent elec tro mag netic noise (gen er ally caused
by light ing reg u la tion sys tems or ma jor power sup -
plies)pro duces a field strength ex ceed ing 30 mA/ me ter 
at fre quen cies that would de crease the sig nal-to-noise
ra tio spec i fied in Item 4, then it is rec om mended that,
un less the noise can be re duced, an in duc tion loop sys -
tem not be con sid ered.

 2. If the elec tro mag netic sig nal pro duced by a nearby in -
duc tion loop sys tem spills over into a new user area be -
ing con sid ered for a dif fer ent in duc tion loop sys tem
and pro duces an av er age mag netic field strength ex -
ceed ing 15 mA/me ter, then it is rec om mended that, un -
less the use of each sys tem can be sched uled so as not to
oc cur si mul ta neously, an in duc tion loop sys tem not be
con sid ered in the new area.

 3. Given an in put sig nal to the am pli fier that has a con stant 
level over a min i mum fre quency range of 100 Hz to
8,000 Hz, the mea sured fre quency re sponse of the mag -
netic field gen er ated by the in duc tion loop sys tem over
that range shall not vary by more than +/-3 deci bels
from the value of 1, 000 Hz. In ac tual us age, graphic
equal iza tion of the out put sig nal is al lowed.

 4. Given an out put power level equal to the av er age value
spec i fied in Item 6, the min i mum sig nal-to-noise ra tio
of the pro gram sig nal car ried by the elec tro mag netic
field shall be at least 30 deci bels.

 5. Given a 1,000 Hz in put sig nal to the am pli fier that has a
level suf fi cient to pro duce the min i mum sig nal-to-noise 
ra tio spec i fied in Item 4, the har monic dis tor tion be -
tween the in put sig nal and the pro gram sig nal car ried
by the elec tro mag netic field shall not vary by more than 
5 per cent over the field strength range spec i fied in Item
6.

 6. Given a l,000 Hz si nu soi dal in put sig nal, at a level equal 
to the long-time av er age level of a speech sig nal, the av -
er age value of the mag netic field strength gen er ated
within the user area by the loop shall equal 100 mA/me -
ter +/-3 deci bels.
 The max i mum value of the mag netic field strength
for a sys tem set to the above rec om mended av er age
value shall be 400 mA/me ter (de rived on the ba sis that

the dif fer ence of the max i mum short-time av er age level 
be tween a speech sig nal - ap prox i mately 0.125 sec onds 
- and the long-time av er age level is ap prox i mately 12
deci bels).
 Both mea sure ments shall be made 48 inches (1219
mm) above floor level at any point within the user area.

 7. If a hand-held re ceiver with[in] ear phone is used, the
spec i fi ca tions in Items 3, 4 and 5 shall ap ply. Ad di tion -
ally, the sound pres sure level gen er ated by the re ceiver
and ear phone shall be at least 80 deci bels.
 The max i mum high-fre quency av er age sound pres -
sure level gen er ated by the re ceiver ear phone shall not
ex ceed 130 deci bels.

 8. The sys tem must have in puts ca pa ble of ac cept ing sig -
nals at line level and mi cro phone level and must be ca -
pa ble of in ter fac ing with ex ist ing pub lic ad dress
sys tems or stand alone.

 9. Any stand-alone de vices pow ered by 110-120 volt AC
used as part of the sys tem must have been tested by an
ap proved lab o ra tory.

10. All in put and out put wir ing must com ply with NFPA
70. Out put wir ing may be en closed in non me tal lic race -
ways or mold ing.

11. The in stal la tion of all stand-alone com po nents of the
sys tem must com ply with all state and lo cal codes.

SECTION L103
INFRARED SYSTEM

L103.1 In fra red sys tem spec i fi ca tions.

 1. If the am bi ent in fra red light (gen er ally caused by other
in fra red light-gen er at ing de vices or di rect sun light)
pro duces in ter fer ence, it is rec om mended that, un less
the in ter fer ing in fra red light can be re duced, in fra red
sys tems not be con sid ered.

 2. Given an in put sig nal to the trans mit ter within the range 
of lev els spec i fied in Item 6 over a min i mum fre quency
range of 200 Hz to 8,000 Hz, the mea sured fre quency
re sponse of the out put sig nal gen er ated by the re ceiver
and trans ducer over that range shall not vary by more
than +/-5 deci bels from the value at 1,000 Hz. In ac tual
us age, graphic equal iza tion of the out put sig nal is al -
lowed.

 3. Given an in put sig nal to the trans mit ter within the range 
of lev els spec i fied in Item 6, the min i mum sig -
nal-to-noise ra tio of the out put gen er ated by the re -
ceiver and trans ducer shall be 35 deci bels at all
fre quen cies spec i fied in Item 2.
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 4. Given an in put sig nal of 1,000 Hz to the trans mit ter at a
level suf fi cient to pro duce the min i mum sig -
nal-to-noise ra tio spec i fied in Item 3, the har monic dis -
tor tion pro duced by the re ceiver and trans ducer shall
not be more than 5 per cent.

 5. Given a 1,000 Hz si nu soi dal in put sig nal at a level
within the range spec i fied in Item 6, the fol low ing are
the pos si ble trans duc ers:

5.1 If us ing a neckloop as an out put trans ducer, gen -
er ate a mag netic field strength of at least 150
mA/me ter. The peak field strength shall not ex -
ceed 600 mA/me ter. Mea sure ments shall be
made at the geo met ric cen ter of the plane of the
neckloop.

5.2 If us ing a sil hou ette as an out put trans ducer, gen -
er ate a mag netic field strength of at least 50
mA/me ter (the peak field strength shall not ex -
ceed 200 mA/me ter). Mea sure ments shall be
made at a dis tance of 10 cen ti me ters from the sil -
hou ette.

5.3 If us ing a min ia ture ear phone as an out put trans -
ducer, gen er ate a sound pres sure level of at least
80 deci bels. The max i mum high-fre quency av er -
age sound pres sure level shall not ex ceed 130
deci bels.

5.4 If a di rect in put ca ble is used be tween the out put
of the re ceiver and the in put of a hear ing aid boot
or shoe, gen er ate a min i mum volt age range of 2
mV to 800 mV and match a boot/shoe in put im -
ped ance of 50 ohms or greater. The plugs at ei -
ther end shall be molded 2-pin, 3-pin and/or
3.5-mil li me ter mini-plug (ste reo or mono).

 6. The sys tem must have in puts ca pa ble of ac cept ing sig -
nals at line level and mi cro phone level and must be ca -
pa ble of in ter fac ing with ex ist ing pub lic ad dress
sys tems or stand alone.

 7. The min i mum light level of the trans mit ted in fra red
car rier sig nal must be suf fi cient so that a re ceiver can
pro duce the spec i fi ca tions in Items 2, 3, 4 and 5 at any
point within the user area.

 8. Any stand-alone de vices pow ered by 110-120 volt AC
used as part of the sys tem must be tested by an ap -
proved lab o ra tory.

 9. All in put wir ing must com ply with NFPA 70.

10. The in stal la tion of all stand-alone com po nents of the
sys tem must com ply with all state and lo cal codes.

SECTION L104
FM SYSTEM

L104.1 FM sys tem spec i fi ca tions.

 1. If an am bi ent FM sig nal (gen er ally caused by other
agen cies on the same fre quency or ma jor power sup -
plies) pro duces in ter fer ence, it is rec om mended that,
un less the fre quency can be changed, an FM sys tem not 
be con sid ered.

 2. Given an in put sig nal to the trans mit ter within the range 
of lev els spec i fied in Item 6 over a min i mum fre quency
range of 100 Hz to 8, 000 Hz, the mea sured fre quency
re sponse of the out put sig nal gen er ated by the re ceiver
and a trans ducer over that range shall not vary by more
than +/-5 deci bels from the value at 1, 000 Hz. In ac tual
us age, graphic equal iza tion of the out put sig nal is al -
lowed.

 3. Given an in put sig nal to the trans mit ter within the range 
of lev els spec i fied in Item 6, the min i mum sig -
nal-to-noise ra tio of the out put gen er ated by the re -
ceiver and trans ducer shall be 35 deci bels at all
fre quen cies spec i fied in Item 2.

 4. Given an in put sig nal to the trans mit ter at 1, 000 Hz at a
level suf fi cient to pro duce the min i mum sig nal-to-noise 
ra tio spec i fied in Item 3, the to tal har monic dis tor tion
be tween the in put sig nal and the pro gram sig nal pro -
duced by the re ceiver and trans ducer shall not be more
than 10 per cent.

 5. Given a 1,000 Hz si nu soi dal in put sig nal at a level
within the range spec i fied in Item 6, the fol low ing are
among the pos si ble trans duc ers:

5.1 If us ing a neckloop as an out put trans ducer, gen -
er ate a mag netic field strength of at least 150
mA/me ter. The peak field strength shall not ex -
ceed 600 mA/me ter. Mea sure ments shall be
made at the geo met ric cen ter of the plane of the
neckloop.

5.2 If us ing a sil hou ette as an out put trans ducer, gen -
er ate a mag netic field strength of at least 50
mA/me ter. The peak field strength shall not ex -
ceed 200 mA/me ter. Mea sure ments shall be
made at a dis tance of 10 cen ti me ters from the sil -
hou ette.

5.3 If us ing a min ia ture ear phone as an out put trans -
ducer, gen er ate a sound pres sure level of at least
80 deci bels. The max i mum high-fre quency av er -
age sound pres sure level shall not ex ceed 130
deci bels.

5.4 If a di rect in put ca ble is used be tween the out put
of the re ceiver and the in put of a hear ing aid boot
or shoe, gen er ate a min i mum volt age range of 2
mV to 800 mV and match a boot/shoe in put im -
ped ance of 50 ohms or greater. The plugs at ei ther 
end shall be molded 2-pin, 3-pin and/or 3.5-mil li -
me ter mini-plug (ste reo or mono).

 6. The sys tem must have in puts ca pa ble of ac cept ing sig -
nals at line level and mi cro phone level and must be ca -
pa ble of in ter fac ing with ex ist ing pub lic ad dress
sys tems or stand alone.

 7. The min i mum sen si tiv ity of the re ceiver shall be at least 
2 uV at 12 deci bel SINAD. The max i mum RF sig nal
gen er ated by the trans mit ter shall not ex ceed 8,000
uV/me ter at 30 me ters.

 8. Any stand-alone de vices pow ered by 110-120 volt AC
used as part of the sys tem must be tested by an ap proved 
lab o ra tory.
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 9. All in put and out put wir ing must com ply with NFPA
70.

10. The in stal la tion of all stand-alone com po nents of the
sys tem must com ply with all state and lo cal codes.

11. The fre quen cies used by the trans mit ter should be in
com pli ance with ap pli ca ble FCC rules.
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