
!
"#$#!%&'()*+&,*!-.!/01*23&!
4..23&!-.!/01*23&!5)-6)(+1!
7(*2-,(8!9,1*2*0*&!-.!/01*23&!
!

!"#$%&"'()&*#$#+#,(%-(.+*#$/,(
Law Enforcement and Corrections Standards and Testing Program 

 
 
 
 
 
 
 
 

NIJ Hand-Held Metal Detector Standard for Law 
Enforcement and Corrections 

 
NIJ Standard-0602.03 

  
 

24 September 2009 
 
 
 
 
 



!

!!

About the Law Enforcement and Corrections 
Standards and Testing Program 

:;&!$*(,<()<1!(,<!:&1*2,6!5)-6)(+!21!1'-,1-)&<!=> !*;&!4..23&!-.!$32&,3&!(,<!:&3;,-8-6>!?2*;2,!*;&!

"#$#!%&'()*+&,*!-.!/01*23&@!4..23&!-.!/01*23&!5)-6)(+1@!7(*2-,(8!9,1*2*0*&!-.!/01*23&!A79/B#!:;&!')-6)(+!

)&1'-,<1!*-!*;&!+(,<(*&!-.!*;&!C-+&8(,<!$&30)2*>!D3*!-.!EFFE@!?;23;!<2)&3*&<!*;&!79/!4..23&!-.!$32&,3&!

(,<!:&3;,-8-6>!*-!&1*(=821;!(,<!+(2,*(2,!'&).-)+ (,3&!1*(,<()<1!2,!(33-)<(,3&!?2*;!*;&!7(*2-,(8!

:&3;,-8-6>!:)(,1.&)!(,<!D<G(,3 &+&,*!D3*!-.!HIIJ!A50=823!K(?!HFLMHHNB!.-)!8(?!&,.-)3&+&,*!

*&3;,-8-62&1!*;(*!+(>!=&!01&<!=>!.&<&)(8@!1*(*&!(,<!8-3(8!8(?!&,.-)3&+&,*!(6&,32&1@!(,<!*-!*&1*!(,<!

&G(80(*&!*;-1&!*&3;,-8-62&1#!:;&!C-+&8(,<!$&30)2*>!D3*!-.!EFFE!(81-!<2)&3*&<!*;&!4..23&!-.!$32&,3&!(,<!

:&3;,-8-6>!*-!&1*(=821;!(,<!+(2,*(2,!(!')-6)(+!*-!3& )*2.>@!G(82<(*&!(,<!+()O!-)!-*;&)?21&!)&3-6,2P&!8(?!

&,.-)3&+&,*!*&3;,-8-6>!')-<03*1!*;(*!3-,. -)+!*-!*;&!1*(,<()<1!+&,*2-,&<!(=-G&#!

:;&!$*(,<()<1!(,<!:&1*2,6!5)-6)(+!<&*&)+2,&1!*;&!,&&<1!-.!1*(*&!(,<!8-3(8!Q01*23&!1>1*&+!

')(3*2*2-,&)1!.-)!&R02'+&,*!1*(,<()<1!(,<!*&1*!')-*-3-81@!1&*1!+2,2+0+!'&).-)+(,3&!1*(,<()<1!.-)!1'&32.23!

&R02'+&,*@!&1*(=821;&1!3-,.-)+2*>!(11&11+&,*!)&R02)&+&,*1!.-)!<&+-,1*)(*2,6!*;(*!3-++&)32(88>!

(G(28(=8&!&R02'+&,*!3-,.-)+1!*-!*;-1&!1*(,<()<1!(,<!'0=821;&1!821*2,61!-.!')-<03*1!*;(*!()&!3-+'82(,*!

?2*;!*;&!1*(,<()<1#!!:;&!1*(,<()<1!')-3&11!=&62,1!?2*;!*;&!-'&)(*2-,(8!,&&<1!(,<!)&R02)&+&,*1!-.!

')(3*2*2-,&)1!2,!*;&!.2&8<!=&2,6!<&.2,&<@!(,<!=(1&<!-,!*;-1&!,&&<1@!*;&!1*(,<()<1!()&!<&G&8-'&<!=>!(!

$'&32(8!:&3;,23(8!S-++2**&&!-.!')(3*2*2-,&)1@!)&1&()3;&)1@!*&1*2,6!(,<!3-,.-)+2*>!(11&11+&,*!&T'&)*1@!

.&<&)(8!'()*,&)1!(,<!)&')&1&,*(*2G&1!.)-+!')(3*2*2-,&)!1*(O&;-8<&)!-)6(,2P(*2-,1#!!U(,0.(3*0)&)1@!G&,<-)1!

(,<!-*;&)!2,*&)&1*&<!'()*2&1!()&!')-G2<&<!-''-)*0,2*>!*-!)&G2&?!(,<!3-++&,*!-,!<)(.*!1*(,<()<1!')2-)!*-!

'0=823(*2-,#!

50=823(*2-,1!()&!(G(28(=8&!(*!,-!3;()6&!*;)-06;!*;&!7(*2-,(8!K(?!V,.-)3&+&,*!(,<!S-))&3*2-,1!

:&3;,-8-6>!S&,*&)!A7KVS:SB!(,<!()&!(81-!(G(28(=8&!-,82,&!(*!???#Q01*,&*#-)6#!!:-!)&R0&1*!(!<-30+&,*!

-)!(<<2*2-,(8!2,.-)+(*2-,@!3(88!AWFFB!ELWMEXLE!-)!ANFHB!JHIMJFYF!-)!1&,<!(,!&+(28!*-!

asknlectc@nlectc.org.  

:;&!7(*2-,(8!9,1*2*0*&!-.!/01*23&!21!(!3-+'-,&,*!-.!*;&!4..23&!-.!
/01*23&!5)-6)(+1@!?;23;!(81-!2,380<&1!*;&!Z0)&(0!-.!/01*23&!
D1121*(,3&@!*;&!Z0)&(0!-.!/01*23&!$*(*21*231@!*;&!S-++0,2*>!
S('(32*>!%&G&8-'+&,*!4..23&@!*;&!4..23&!-.!/0G&,28&!/01*23&!(,<!
%&82,R0&,3>!5)&G&,*2-,!(,<!*;&!4..23&!.-)![23*2+1!-.!S)2+&#!

!



!

!

!
!

"#$#!%&'()*+&,*!-.!/01*23&!
4..23&!-.!/01*23&!5)-6)(+1!
7(*2-,(8!9,1*2*0*&!-.!/01*23&!
!

(
NIJ Hand-Held Metal Detector Standard for Law Enforcement and 
Corrections 
 
NIJ Standard-0602.03 
!
!
!
!
!
!
!
!
!
!
5)&'()&<!.-)\!
7(*2-,(8!9,1*2*0*&!-.!/01*23&!
4..23&!-.!$32&,3&!(,<!:&3;,-8-6>!
](1;2,6*-,@!%S!EFJNH!
!
!
!
!
EFFI!
!
!

!
7S/!EEXNYH!



!

!
 

 

NATIONAL INSTITUTE OF JUSTICE 

!
^)21*2,(!_-1&!

D3*2,6!%2)&3*-)!
!

/-;,!U-)6(,!
%&'0*>!%2)&3*-)!.-)!$32&,3&!(,<!:&3;,-8-6>!

!
U()3!S('8(,!

S;2&.@!4'&)(*2-,(8!:&3;,-8-62&1!%2G212-,!
!

%&=)(!$*-&!
5;>123(8!$32&,*21*@!4'&)(*2-,(8!:&3;,-8-62&1!%2G212-,!

!
!
!
!
!

!

!



!

Contributors \ 
!

To be added 

!

!

!



!

!

Foreword 
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ACCU%1B!.-)!01&!2,!3-,3&(8&<!?&('-,!(,<!3-,*)(=(,<!<&*&3*2-,#!:;21!1*(,<()<!
3-,*(2,1!+2,2+0+!<&126,!(,<!'&).-)+(,3&! )&R02)&+&,*1!*;(*!&R02'+&,*!+01*!+&&*!
(,<!*;&!*&1*!+&*;-<1!01&<!*-!G&)2.>!'&).-)+(,3&#!!!%&*(281!-,!*;&!*&1*!-=Q&3*1!)&R02)&<!
.-)!*&1*2,6!+(>!=&!.-0,<!2,!79/!_&'-)*!HFFMFX@!NIJ Metal Detector Test Objects 
Report#!
!
_&R02)&+&,*1!.-)!+(,0.(3*0)&)1!1&&O2,6!*-!<&+-,1*)(*&!3-,.-)+2*>!?2*;!79/!
$*(,<()<MFYFE#FN!()&!')-G2<&<!2,!(!1&'()(*&!<-30+&,*@!NIJ Hand-Held Metal 
Detector Conformity Assessment Requirements#!:;-1&!1&&O2,6!602<(,3&!3-,3&),2,6!
*;&!1&8&3*2-,!(,<!(''823(*2-,!-.!CCU%1!.-)!8(?!&,.-)3&+&,*!1;-08<!)&.&)!*-!*;&!+-1*!
)&3&,*!)&G212-,!*-!NIJ Selection and Application Guide to Hand-Held Metal Detectors@!
'0=821;&<!(1!(!1&'()(*&!<-30+&,*!*;(*!&T'8(2,1!2,!,-,*&3;,23(8!8(,60(6&!;-?!*-!1&8&3*!
&R02'+&,*!*;(*!')-G2<&1!*;&!8&G&8!-.!'&).-)+(,3&!)&R02)&<!=>!(!'0)3;(12,6!(6&,3>#!
!
!
!



 

Table of Contents!

$&3*2-,! 5(6&!
List of Figures############################################################################################################# 222!

Abbreviations, Symbols, Prefixes and Conversions#################################################2G!

H#! Scope, Purpose and Application#####################################################################H!

H#H! $3-'& ##################################################################################################################H!

H#E! 50)'-1&###############################################################################################################H!

H#N! D''823(*2-,#########################################################################################################H!

E#! References#########################################################################################################N!

E#H! _&.&)&,3&<!50=823(*2-,1#####################################################################################N!

E#E! D+&)23(,!7(*2-,(8!$*(,<()<1!9,1*2*0*&!AD7$9B!50=823(*2-,1#############################N!

E#N! 9,1*2*0*&!-.!V8&3*)23(8!(,<!V8&3*)-,231!V,62,&&)1!A9VVVB!50=823(*2-,1 ##############N!

E#L! 9,*&),(*2-,(8!S-++2112-,!-,!9880+2,(*2-,!50=823(*2-,1####################################N!

E#J! 9,*&),(*2-,(8! S-++2112-,! -,! 7-,M9-,2P2,6! _(<2(*2-,! 5)-*&3*2-,! A9S79_5B!
50=823(*2-,1 ########################################################################################################N!

E#Y! 9,*&),(*2-,(8!V8&3*)-*&3;,23(8!S-++2112-,!50=823(*2-,1 ##################################N!

E#X! 7(*2-,(8!9,1*2*0*&!-.!/01*23&!A79/B!50=823(*2-,1##################################################L!

E#W! 7(*2-,(8!9,1*2*0*&!-.!$*(,<()<1!(,<!:&3;,-8-6>!A79$:B ###################################L!

E#I! $-32&*>!-.!D0*-+-*2G&!V,62,&&)1!A$DVB!50=823(*2-,1 ######################################J!

E#HF! "#$#!U282*()>!50=823(*2-,1##################################################################################J!

E#HH! 4*;&)!50=823(*2-,1##############################################################################################J!

N#! Definitions #########################################################################################################X!

N#H! `&,&)(8 ###############################################################################################################X!

N#E! $*(,<()<M$'&32.23!%&.2,2*2-,1 ############################################################################X!

L#! Design Requirements#####################################################################################HN!

L#H! CCU%!_&R02)&+&,*1 ######################################################################################HN!

L#E! D8()+!9,<23(*2-,!_&R02)&+&,*1 #######################################################################HN!

L#N! 4'&)(*-)!S-,*)-8!_&R02)&+&,*1 #######################################################################HN!

J#! Performance Requirements###########################################################################HJ!

J#H! D33&'*(,3&!S)2*&)2(##########################################################################################HJ!

2!

J#E! $(.&*>!_&R02)&+&,*1 ########################################################################################HJ!



 

J#N! V8&3*)23(8!_&R02)&+&,*1 ###################################################################################HY!

J#L! %&*&3*2-,!5&).-)+(,3&!_&R02)&+&,*1##############################################################HY!

J#J! 4'&)(*-)!S-,*)-8!_&R02)&+&,*1 #######################################################################HX!

J#Y! V8&3*)-+(6,&*23!9,*&).&)&,3&!_&R02)&+&,*1 ####################################################HX!

J#X! V,G2)-,+&,*(8!_&R02)&+&,*1###########################################################################HW!

J#W! U&3;(,23(8!_&R02)&+&,*1################################################################################HI!

J#I! D8()+!9,<23(*-)!_&R02)&+&,*1#########################################################################HI!

J#HF! U&*(8823!9,*&).&)&,3&!_&R02)&+&,*1#################################################################EH!

Y#! Test Methods###################################################################################################EN!

Y#H! `&,&)(8!:&1*!_&R02)&+&,*1 ##############################################################################EN!

Y#E! `&,&)(8!:&1*!S-,<2*2-,1###################################################################################EN!

Y#N! :&1*!4=Q&3*1!(,<!VR02'+&,* ############################################################################EN!

Y#L! V8&3*)23(8!:&1*!.-)!U2,2+0+!Z(**&)>!K2.&!:&1*################################################EL!

Y#J! %&*&3*2-,!5&).-)+(,3&!:&1*#############################################################################EL!

Y#Y! 4'&)(*-)!S-,*)-8!:&1*1#####################################################################################EY!

Y#X! _(<2(*&<!%21*0)=(,3& #######################################################################################EX!

Y#W! V8&3*)-1*(*23!%213;()6&#####################################################################################EX!

Y#I! _(<2(*&<!_a!V8&3*)-+(6,&*23!a2&8<!9++0,2*>#################################################EX!

Y#HF! YF!CP!_(<2(*&<!U(6,&*23!a2&8<########################################################################EX!

Y#HH! 9,<--)!:&+'&)(*0)&!$*(=282*>!(,<!_(,6& #########################################################EX!

Y#HE! 9,<--)b40*<--)!:&+'&)(*0)&!$*(=282*>!(,<!_(,6&###########################################EW!

Y#HN! _&8(*2G&!C0+2<2*>!$*(=282*>!(,<!_(,6&############################################################EW!

Y#HL! V,G2)-,+&,*(8!5)-*&3*2-,!M!9,<--)###################################################################EW!

Y#HJ! V,G2)-,+&,*(8!5)-*&3*2-,\!9,<--)b40*<--) #####################################################EW!

Y#HY! U&3;(,23(8!%0)(=282*>!:&1*##############################################################################EW!

Y#HX! D0<2=8&!D8()+!:&1*##########################################################################################EW!

Y#HW! [212=8&!D8()+!9,<23(*-)!:&1*############################################################################EI!

Y#HI! U&*(8!4=Q&3*!D8()+!9,<23(*-)!:&1* ##################################################################NF!

Y#EF! :&1*!.-)!4'&)(*2-,!7&()!(!$*(*2-,()>!U&*(8!4=Q&3* #########################################NH!

X#! Labeling and Information #############################################################################NN!

22!

X#H! `&,&)(8!5)-<03*!K(=&8!_&R02)&+&,*1 ##############################################################NN!



 

X#E! "1&)!9,.-)+(*2-, ##############################################################################################NN!

X#N! :&3;,23(8!%-30+&,*(*2-, ################################################################################NL!

!
!
!
!
!

 List of Figures 
 
a260)&! ! 5(6&!
a260)&!H#!!%&*&3*-)!58(,&!(,<!DT&1################################################################################W!

a260)&!E#!!%2(6)(+!-.!U&(10)&+&,*!S--)<2,(*&!$>1*&+###############################################I!

222!

a260)&!N#!!$3;&+(*23!$;-?2,6!%&*&3*-)@!%&*&3*-)!58(,&!(,<!U&(10)&+&,*!58(,&1########HF!



 

 
Abbreviations, Symbols, Prefixes and Conversions 

!
Standard Specific Abbreviations 

D$:U! D+&)23(,!$-32&*>!.-)!:&1*2,6!(,<!U(*&)2(81!9,*&),(*2-,(8!
CCU%! C(,<MC&8<!U&*(8!%&*&3*-)!
9S79_5! 9,*&),(*2-,(8!S-++2112-,!-,!7-,M9-,2P2,6!_(<2(*2-,!5)-*&3*2-,!
9VS! 9,*&),(*2-,(8!V8&3*)-*&3;,23(8!S-++2112-,!
9$4! 9,*&),(*2-,(8!$*(,<()<1!4)6(,2P(*2-,!
U9KM$:%! U282*()>!$*(,<()<!
7KVS:SM7(*2-,(8! 7(*2-,(8!K(?!V,.-)3&+&,*!(, <!S-))&3*2-,1!:&3;,-8-6>!S&,*&)M7(*2-,(8!
79/! 7(*2-,(8!9,1*2*0*&!-.!/01*23&!
794$C! 7(*2-,(8!9,1*2*0*&!-.!4330'(*2-,(8!$(.&*>!(,<!C&(8*;!
79$:! 7(*2-,(8!9,1*2*0*&!-.!$*(,<()<1!(,<!:&3;,-8-6>!
4KV$! 4..23&!-.!K(?!V,.-)3&+&,*!$*(,<()<1!
4$CD! 4330'(*2-,(8!$(.&*>!(,<!C&(8*;!D<+2,21*)(*2-,!
55V! 5&)1-,(8!5)-*&3*2G&!VR02'+&,*!
$DV! $-32&*>!-.!D0*-+-*2G&!V,62,&&)1!
:45! :&1*!4'&)(*2-,1!5)-3&<0)&!

!
!
!
!

Commonly Used Symbols and Abbreviations 
 

D! (+'&)&! ! C! ;&,)>! ! ,+! ,(,-+&*&)!
(3! (8*&),(*2,6!30))&,*! ! ;! ;-0)! ! 7-#! ,0+=&)!
DU! (+'82*0<&!+-<08(*2-,! ! ;.! ;26;!.)&R0&,3>! ! -#<#! -0*12<&!<2(+&*&)!
3<! 3(,<&8(! ! CP! ;&)*P! ! ! ! -;+!
3+! 3&,*2+&*&)! ! 2#<#! 2,12<&!<2(+&*&)! ! '#! '(6&!
S5! 3;&+23(88>!'0)&! ! 2,! 2,3;! ! 5(! '(13(8!
3b1! 3>38&!'&)!1&3-,<! ! 9_! 2,.)()&<! ! '&! ')-=(=8&!&))-)!
<! <(>! ! /! Q-08&! ! ''#! '(6&1!
<Z! <&32=&8! ! O7! ^28-!,&?*-,! ! ''+! '()*1!'&)!+2882-,!
<3! <2)&3*!30))&,*! ! K! 82*&)! ! R*! R0()*!
cS! <&6)&&!S&81201! ! K=! '-0,<! ! )(<! )(<2(,!
ca! <&6)&&!a(;)&,;&2*! ! 8=.! '-0,<!.-)3&! ! ).! )(<2-!.)&R0&,3>!
<2(+! <2(+&*&)! ! 8=."2,! '-0,<!.-)3&!2,3;! ! );! )&8(*2G&!;0+2<2*>!
&+.! &8&3*)-+-*2G&!.-)3&! ! 8+! 80+&,! ! 1! 1&3-,<!
&R! &R0(*2-,! ! 8,! 8-6()2*;+!A=(1&!&B! ! $%! 1*(,<()<!<&G2(*2-,!
a! .()(<! ! 8-6! 8-6()2*;+!A=(1&!HFB! ! 1&3#! 1&3*2-,!
.3! .--*3(,<8&! ! U! +-8()! ! $]_! 1*(,<2,6!?(G&!)(*2-!
.26#! .260)&! ! +! +&*&)! ! 0;.! 08*)(;26;!.)&R0&,3>!
aU! .)&R0&,3>!+-<08(*2-,! ! +2,#! +2,0*&! ! "[! 08*)(G2-8&*!
.*! .--*! ! ++! +2882+&*&)! ! [! G-8*!
.*b1! .--*!'&)!1&3-,<! ! +';! +28&1!'&)!;-0)! ! G;.! G&)>!;26;!.)&R0&,3>!
g (33&8&)(*2-,! ! +b1! +&*&)!'&)!1&3-,<! ! ]! ?(**!
6! 6)(+! ! 7! ,&?*-,! ! #! ?(G&8&,6*;!
6)! 6)(2,! ! 7 "+! ,&?*-,!+&*&)! ! ?*! ?&26;*!

!

2G!

()&(!d!0,2*E!A&#6#@!.*E@!2,E@!&*3#Be!G-80+&!d!0,2*N!A&#6#@!.*N@!+N@!&*3#B!



 

!
 

PREFIXES 

<! <&32!AHFMHB! ! <(! <&O(!AHFB!
3! 3&,*2!AHFMEB! ! ;! ;&3*-!AHFEB!
+! +2882!AHFMNB! ! O! O28-!AHFNB!
f! +23)-!AHFMYB! ! U! +&6(!AHFYB!
,! ,(,-!AHFMIB! ! `! 626(!AHFI B!
'! '23-!AHFMHEB! ! :! *&)(!AHFHEB!

!
 
 

COMMON CONVERSIONS 
 

F#NFLWF!+!d!H!.*! L#LLWEEE!7!d!H!8=.!
E#JL!3+!d!H!2,! H#NJJWHW!/!d!H!.*"8=.!
F#LJNJIEL!O6!d!H!8=! F#HHEIWLW!7#+!d!H!8=."2,!
F#FYLXIWIH!6!d!H!6)! HL#JINIF!7b+!d!H!8=.b.*!
F#ILYNJEI!K!d!H!R*! YWIL#XJX!5(!d!H!8=.b2,E!
NYFFFFF!/!d!H!O]";! H#YFINLL!O+b;!d!H!+';!

G!

!



 

G2!

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This page intentionally left blank. 



!

H!

1. Scope, Purpose and Application 

1.1 Scope 

1.1.1 :;21!1*(,<()<!1;(88!&1*(=821;!*;&!+2,2+0+!)&R02)&+&,*1!.-)!*;&!<&126,@!'&).-)+(,3&@!
*&1*2,6@!<-30+&,*(*2-,@!(,<!8(=&82,6!-.!;(,<M;&8<!+&*(8!<&*&3*-)1!ACCU%1B!.-)!01&!
')2+()28>!=>!8(?!&,.-)3&+&,*!(,<!3-))&3*2-,1!2,!*;&!<&*&3*2-,!-.!+&*(8823!3-,3&(8&<!
?&('-,1!(,<!3-,*)(=(,<#!

1.1.2 :;21!1*(,<()<!1;(88!&1*(=821;!)&R02)&+&,*1!.-)!,&?@!0,01&<!CCU%1#!

1.1.3 :;&!CCU%!1;(88!+&&*!(88!(''823(=8&!)&R02)&+&,*1!-.!*;21!1*(,<()<#!!:;&!
+(,0.(3*0)&)!1;(88!,-*!38(2+!3-+'82(,3&!?2*;!'-)*2-,1!-)!1&6+&,*1!-.!*;21!1*(,<()<#!!

1.1.4 :;21!1*(,<()<!<-&1!,-*!')-;2=2*!+(,0.(3*0)&)1!.)-+!&T3&&<2,6!*;&1&!+2,2+0+!
)&R02)&+&,*1#!!

1.2 Purpose 

1.2.1 :;&!'0)'-1&!-.!*;21!1*(,<()<!21!*-!&1*(=821;!'&).-)+(,3&!)&R02)&+&,*1!(,<!*&1*2,6!
+&*;-<1!.-)!CCU%1!01&<!=>!8(?!&,.-)3&+&,*@!3-))&3*2-,1!(,<!1&30)2*>!.-)!*;&!
<&*&3*2-,!-.!+&*(8823!?&('-,1!-)!3-,*)(=(,<!3())2&<!-,!(!'&)1-,!(,<b-)!3-,3&(8&<!=>!
(!,-,+&*(8!-=Q&3*#!

1.2.2 :;21!1*(,<()<!2<&,*2.2&1!*&1*!+&*;-<1!.-)!G&)2.>2,6!*;(*!*;&!+2,2+0+!'&).-)+(,3&!
)&R02)&+&,*1!()&!+&*#!

1.2.3 :;&!*&1*!+&*;-<1!-.!*;21!1*(,<()<!1;(88!=&!01&<!*-!<&+-,1*)(*&!+2,2+0+!'&).-)+(,3&!
(,<!1;(88!,-*!=&!<&&+&<!(1!&1*(=821;2,6!'&).-)+(,3&!8&G&81!.-)!(88!12*0(*2-,1#!!

1.3 Application 

1.3.1 :;21!1*(,<()<!')-G2<&1!.-)!.-0)!38(112.23(*2-,1!=(1&<!-,!<&*&3*2-,!3('(=282*>!=>!12P&!-.!
-=Q&3*#!:;-1&!38(112.23(*2-,1!()&\!8()6&!-=Q&3*@!+&<20+!-=Q&3*@!1+(88!-=Q&3*@!(,<!G&)>!
1+(88!-=Q&3*#!

1.3.2 D88!+&(10)&+&,*!0,2*1!01&<!2,!*;21!<-30+&,*!()&!+&*)23#!!];&)&!01&.08@!V,6821;!0,2*1!
()&!2,<23(*&<!2,!'()&,*;&1&1!2++&<2(*&8>!.-88-?2,6!*;&!+&*)23!0,2*1@!103;!(1!gE#JL!3+!
AH!2,B#h!!
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3. Definitions 

3.1 General!

3.1.1 :;&!1*(,<()<M1'&32.23!<&.2,2*2-,1!2,!*;21!3;('*&)!(''8>!*-!*&)+1!(1!01&<!2,!*;21!
1*(,<()<#!:&)+1!,-*!1'&32.23(88>!<&.2,&<!1;(88!=&!01&<!(33-)<2,6!*-!*;&2)!6&,&)(88>!
(33&'*&<!+&(,2,6!?2*;2,!*;&!3-,*&T*!-.!*;&!*&T*#!Merriam-Webster Collegiate 
Dictionary@!HH*;!&<2*2-,!+(>!=&!3-,108*&<!.-)!*;&!6&,&)(88>!(33&'*&<!+&(,2,6#!

3.2 Standard-Specific Definitions 

3.2.1 Alarm Indicator: !D!<&G23&!01&<!*-!6&,&)(*&!(!126,(8!*;(*!+(>!=&!G212=8&@!(0<2=8&!
(,<b-)!G2=)(*-)>#!!a-)!(!G212=8&!126,(8@!*;&!6&,&)(*2-,!<&G23&!+(>!=&!(!826;*!=08=@!
8(+'@!826;*M&+2**2,6!<2-<&!-)!12+28()!2*&+#!a-)!(,!(0<2=8&!126,(8@!*;&!6&,&)(*2-,!
<&G23&!+(>!=&!(!;-),@!12)&,@!=0PP&)@!-)!12+28()!2*&+#!a-)!(!G2=)(*-)>!126,(8@!*;&!
6&,&)(*2-,!<&G23&!+(>!=&!(,!0,=(8(,3&<!?&26;*&<!-=Q&3*!)-*(*&<!=>!(!1+(88!+-*-)#!

3.2.2 Detection:!:;&!<213-G&)>!-)!.2,<2,6!-.!(!+&*(8823!-=Q&3*#!:;&!(8()+!2,<23(*-)!
*)(,1+2*1!(?()&,&11!-.!*;21!<213-G&)>!*-!(,!-'&)(*-)!=>!1-+&!*>'&!-.!(8()+!2,<23(*-)@!
*>'23(88>!G212=8&@!(0<2=8&!-)!G2=)(*-)>#!

3.2.3 Detector Holder:!D!,-,3-,<03*2G&@!,-,+(6,&*23!=8-3O!*;(*!;-01&1!(!<&G23&!.-)!
*&1*2,6# !

3.2.4 Detector Response:  D,!&8&3*)23(8!126,(8!6&,&)(*&<!=>!*;&!1&,1-)!-)!1&,1-)!32)302*!-.!
*;&!CCU%@!3(01&<!=>!(!+&*(8823!-=Q&3*!2,*&)(3*2,6!?2*;!*;&!+(6,&*23!.2&8<!-.!*;&!
CCU%#!!:;21!21!*;&!=(121!-,!?;23;!(,!(8()+!2,<23(*2-,!21!<&)2G&<# 

3.2.5 Hand-Held Metal Detector (HHMD)\!D!<&G23&!*;(*!01&1!+(6,&*23!2,<03*2-,!*-!
8-3(*&!1'&32.23!*>'&1!-.!-=Q&3*1#!:;&!<&G23&!6&,&)(*&1!(!+(6,&*23!.2&8<@!?;23;!2,*&)(3*1!
?2*;!3&)*(2,!*>'&1!-.!-=Q&3*1!2,!*;&!)&62-,!()-0,<!2*#!:;&!(=282*>!*-!8-3(*&!*;21!
2,*&)(3*2-,!21!*;&!<&G23&i1!=(121!-.!-'&)(*2-,#!

3.2.5.1 Detector Axis:!D,!2+(62,()>!82,&!'(112,6!*;)-06;!(,<!'&)'&,<2308()!*-!*;&!<&G23&i1!
'8(,&#!:;21!82,&!21!8-3(*&<!?2*;2,!*;21!'8(,&!103;!*;(*!*;&!+(6,&*23!.2&8<!()-0,<!*;&!
82,&!;(1!+(T2+0+!1>++&*)>#!:;21!82,&!21!8(=&8&<!(1!*;&!PM(T21#!9*1!8-3(*2-,!)&8(*2G&!*-!
*;&!<&G23&i1!1;('&!(,<!6&-+&*)>!21!1'&32.2&<!=>!*;&!+(,0.(3*0)&)#!A$&&!a260)&!H#B!

!
!
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3.2.5.2 Detector Plane:!D,!2+(62,()>!*?-M<2+&,12-,(8!10).(3&!*(,6&,*2(8!*-!*;&!8-3(*2-,!-,!
*;&!<&*&3*-)!10).(3&!38-1&1*!*-!*;&!-=Q&3*!=&2,6!13(,,&<!0,<&)!*>'23(8!<&G23&!01&#!:;21!
*?-M<2+&,12-,(8!10).(3&!3-,*(2,1!*?-!-)*;-6-,(8!(T&1!8(=&8&<!(1!*;&!T-(T21!(,<!*;&!>-
(T21#!A$&&!a260)&!H#B!

Figure 1.  Detector Plane and Axes 

!

3.2.6 Indication: D!126,(8!*-!?(),!-.!*;&!<&*&3*2-,!-.!(!+&*(8!-=Q&3*#!

3.2.6.1 Alarm Indication \!!D!126,(8!*-!?(),!-.!*;&!<&*&3*2-,!-.!(!+&*(8!-=Q&3*!*;(*!&T3&&<1!
*;&!*;)&1;-8<!-.!*;&!1&8&3*&<!-=Q&3*!38(11#!

3.2.6.2 Detection Indication\! D!126,(8!')-'-)*2-,(8!*-! *;&!<&*&3*-)!)&1'-,1&#!

3.2.7 Measurement Coordinate System:!D!+0*0(88>!-)*;-6-,(8!*;)&&M<2+&,12-,(8!
S()*&12(,!13;&+&!)&.&)&,3&<!*-!*;&!<&*&3*-)!(T21!(,<!*;&!<&*&3*-)!'8(,&#!:;&!*;)&&!
(T&1!()&!8(=&8&<!TM(T21@!>M(T21!(,<!PM(T21@!?;&)&!*;&!PM(T21!21!'&)'&,<2308()!*-!*;&!
<&*&3*-)!'8(,&@!(,<!*;&!TM(T21!(,<!>M(T21!()&!8-3(*&<!2,!*;&!<&*&3*-)!'8(,&#!!:;&!PM(T21!
1;(88!=&!*;&!3&,*&)!.-)!*;&!TM(T21!(,<!>M(T21#!:;&!-)2&,*(*2-,!-.!*;&!*&1*!-=Q&3*1!(,<!
<2)&3*2-,!-.!*;&!+(6,&*23!.2&8<!21!)&.&)&,3&<!*-!*;21!13;&+&#!A$&&!a260)&!E#B!

3.2.8 Measurement Plane:!D,!2+(62,()>!*?-M<2+&,12-,(8!10).(3&!-G&)!?;23;!CCU%1!()&!
*&1*&<#!:;&)&!+(>!=&!+-)&!*;(,!-,&#!:;&1&!10).(3&1!()&!)&.&)&,3&<!.)-+!(,<!()&!'()(88&8!
*-!*;&!<&*&3*-)!'8(,&#!A$&&!a260)&!N#B!

T!(T21

>!(T21

P!(T21!b!<&*&3*-)!(T21

<&*&3*-)!'8(,&

<&*&3*-)!' 8(,&

T!(T21

>!(T21

P!(T21!b!<&*&3*-)!(T21
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3.2.8.1 Large Object Measurement Plane.!%&'&,<2,6!-,!13(,!1'&&<@!*;21!10).(3&!21!<&.2,&<!
(1!.-88-?1\!!

$ a-)!(!13(,!1'&&<!-.!F#J!+b1@!H#F!+b1@!-)!E!+b1@!*;21!10).(3&!21!(*!(!*&1*!1&'()(*2-,!
<21*(,3&!-.!W!3+!j!F#EJ!3+!.)-+!*;&!<&*&3*-)!'8(,&#!

$ a-)!(!13(,!1'&&<!-.!F#H!+b1@!*;21!10).(3&!21!(*!(!*&1*!1&'()(*2-,!<21*(,3&!-.!J!3+!j!
F#EJ!3+!.)-+!*;&!<&*&3*-)!'8(,&#!

3.2.8.2 Medium Object Measurement Plane:!%&'&,<2,6!-,!13(,!1'&&<@!*;21!10).(3&!21!
<&.2,&<!(1!.-88-?1\!!

$ a-)!(!13(,!1'&&<!-.!F#J!+b1@!H#F!+b1@!-)!E!+b1@!*;21!10).(3&!21!(*!(!*&1*!1&'()(*2-,!
<21*(,3&!-.!Y!3+!j!F#EJ!3+!.)-+!*;&!<&*&3*-)!'8(,&#!

$ a-)!(!13(,!1'&&<!-.!F#H!+b1@!*;21!10).(3&!21!(*!(!*&1*!1&'()(*2-,!<21*(,3&!-.!J!3+!j!
F#EJ!3+!.)-+!*;&!<&*&3*-)!'8(,&#!

3.2.8.3 Small Object Measurement Plane:!:;21!10).(3&!21!(*!(!*&1*!1&'()(*2-,!<21*(,3&!-.!
N#J!3+!j!F#EJ!3+!.)-+!*;&!<&*&3*-)!'8(,&#!

Figure 2.  Diagram of Measurement Coordinate System  

!



!Figure 3.  Schematic Showing Detector, Detector Plane and Measurement Planes 
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3.2.8.4 Very Small Object Measurement Plane:!:;21!10).(3&!21!(*!(!*&1*!1&'()(*2-,!<21*(,3&!
-.!H#J!3+!j!F#EJ!3+!.)-+!*;&!<&*&3*-)!'8(,&#!

3.2.9 Object Size Classes:!D!3(*&6-)2P(*2-,!13;&+&!=(1&<!-,!(=282*>!*-!<&*&3*!+&*(8!-=Q&3*1!
-.!(!+2,2+0+!12P&#!:;&!CCU%!+(>!+&&*!*;&!)&R02)&+&,*1!.-)!-,&@!*?-@!*;)&&!-)!
.-0)!-=Q&3*!38(11&1\!8()6&@!+&<20+@!1+(88@!(,<!G&)>!1+(88#!!A_&.&)!*-!:&1*!4=Q&3*!
<&.2,2*2-,1!2,!$&3*2-,!N#E#HE#B!

3.2.10 Scan Range:!:;&!&T*&,*!*-!?;23;!&2*;&)!*;&!TM(T21!-)!>M(T21!21!&T(+2,&<#!:;&!13(,!
)(,6&!21!3&,*&)&<!-,!*;&!<&*&3*-)!(T21#!

3.2.11 Scan Range Limit:!"''&)!(,<!8-?&)!&T*&,*1!*-!?;23;!&2*;&)!*;&!TM(T21!-)!>M(T21!21!
&T(+2,&<@!&R0(8!2,!+(6,2*0<&!=0*!-.!-''-12*&!'-8()2*>#!:;&!3&,*&)!.-)!*;&!TM(T21!(,<!>M
(T21!1;(88!=&!*;&!<&*&3*-)!(T21#!a-)!*;&!>M(T21@!*;&!&T*&,*!1;(88!&(3;!=&!,-!8&11!*;(,!j!EF!
3+!j!J!3+!8-,6#!:;&!TM(T21!&T*&,*!21!<&.2,&<!(1!.-88-?1\!

$ j!W!3+!.-)!8()6&!*&1*!-=Q&3*1!(*!13(,!1'&&<1!-.!F#J!+b1@!H!+b1!(,<!E!+b1#!
$ j!J!3+!.-)!8()6&!*&1*!-=Q&3*1!(*!13(,!1'&&<1!-.!F#H!+b1#!
$ j!X!3+!.-)!+&<20+!*&1*!-=Q&3*1!(*!13(,!1'&&<1!-.!F#J!+b1@!H!+b1!(,<!E!+b1#!
$ j!J!3+!.-)!+&<20+!*&1*!-=Q&3*1!(*!13(,!1'&&<1!-.!F#H!+b1#!
$ j!J!3+!.-)!1+(88!*&1*!-=Q&3*1!.-)!(88!13(,!1'&&<1!-.!F#H!+b1@!F#J!+b1@!H!+b1!(,<!E!+b1#!
$ j!E!3+!.-)!G&)>!1+(88!*&1*!-=Q&3*1!.-)!(88!13(,!1'&&<1!-.!F#H!+b1@!F#J!+b1@!H!+b1!(,<!E!

+b1#!

T!(T21!-.
detector plane

<&*&3*-)

detector axis@
reference axis

AP!(T21B

Y!3+

W!3+

H#J!3+

measurement planes

N#J!3+
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3.2.12 Test Object:!D,!2*&+!01&<!*-!(11&11!*;&!<&*&3*2-,!'&).-)+(,3&!-.!*;&!CCU%#!9*!+(>!
12+08(*&!(!*;)&(*!(1!<&.2,&<!=&8-?\!

3.2.12.1 Large Test Objects:!9*&+1!01&<!*-!*&1*!*;&!<&*&3*2-,!'&).-)+(,3&!-.!CCU%1!*;(*!
8-3(*&!2*&+1!,-+2,(88>!*;&!12P&!-.!(!;(,<60,#!%2+&,12-,1!(,<!-)2&,*(*2-,1!()&!
')-G2<&<!2,!79/!_&'-)*!HFFMFX. 

3.2.12.2 Medium Test Objects:!9*&+1!01&<!*-!*&1*!*;&!<&*&3*2-,!'&).-)+(,3&!-.!CCU%1!*;(*!
8-3(*&!2*&+1!,-+2,(88>!*;&!12P&!-.!(!'()2,6!O,2.&#!%2+&,12-,1!(,<!-)2&,*(*2-,1!()&!
')-G2<&<!2,!79/!_&'-)*!HFFMFX#!

3.2.12.3 Small Object Size Test Objects:!9*&+1!01&<!*-!*&1*!*;&!<&*&3*2-,!'&).-)+(,3&!-.!
CCU%1!*;(*!8-3(*&!2*&+1!103;!(1!1;-)*!1&3*2-,1!-.!;(3O1(?!=8(<&1@!;(,<M;&8<!'(2,*!
13)('&)!=8(<&1@!13)&?<)2G&)!=2*1@!1+(88!3(82=&)!(++0,2*2-,!(,<!;(,<30..!O&>1#!
%2+&,12-,1!(,<!-)2&,*(*2-,1!()&!')-G2<&<!2,!79/!_&'-)*!HFFMFX# 

3.2.12.4 Very Small Object Size Test Objects:!9*&+1!01&<!*-!*&1*!*;&!<&*&3*2-,!'&).-)+(,3&!
-.!CCU%1!*;(*!8-3(*&!2*&+1!103;!(1!'('&)!382'1@!+&*(8!'&,!382'1@!+&*(8!'&,!)&.2881@!(,<!
<21'-1(=8&!)(P-)!=8(<&1#!%2+&,12-,1!(,<!-)2&,*(*2-,1!()&!')-G2<&<!2,!79/!_&'-)*!HFFM
FX# 

3.2.13 Test Object Axes:!:;)&&!+0*0(88>!-)*;-6-,(8!82,&1!*;(*!()&!)&.&)&,3&<!*-@!(,<!;(G&!(!
-,&M*-M-,&!3-))&1'-,<&,3&!?2*;@!*;&!3-))&1'-,<2,6!82,&1!-.!*;&!+&(10)&+&,*!
3--)<2,(*&!1>1*&+#!

3.2.14 Test Separation Distance:!:;&!<21*(,3&!=&*?&&,!*;&!+&(10)&+&,*!'8(,&A1B!(,<!*;&!
<&*&3*-)!'8(,&@!-)!(1!-*;&)?21&!1'&32.2&<#!:;&!+&(10)&+&,*1!()&!H#J!3+@!N#J!3+@!J!3+@!Y!
3+!(,<!W!3+#!A$&&!a260)&!N#B!

3.2.15 Three-Axis Positioning System:!D!13;&+&!')-G2<2,6!+0*0(88>!-)*;-6-,(8!<2)&3*2-,1!
-.!82,&()!*)(,18(*2-,!01&<!*-!'8(3&!*&1*!-=Q&3*1!2,!*;&!<&*&3*-)i1!+(6,&*23!.2&8<#!D!
S()*&12(,!)-=-*!+(>!=&!01&<!2,!*;21!13;&+&!=0*!21!,-*!)&R02)&<#!

3.2.16 Verification Test:  D,!(==)&G2(*&<!1&*!-.!'&).-)+(,3&!*&1*1!01&<!*-!&,10)&!*;&!
<&*&3*-)i1!'&).-)+(,3&!')2-)!*-!01&#!!
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4. Design Requirements 

4.1 HHMD Requirements 

4.1.1 :;&!CCU%!1;(88!=&!<&126,&<!*-!<&*&3*!+&*(8823!3-,3&(8&<!?&('-,1!(,<!3-,*)(=(,<!
2*&+1!103;!(1!'&,1@!;(,<30..!O&>1@!<21'-1(=8&!)(P-)!=8(<&1@!O,2G&1!-)!;(,<60,1#!!

4.1.2 CCU%1!()&!38(112.2&<!=(1&<!-,!*;&!12P&!-.!*;&!-=Q&3*!2,*&,<&<!*-!=&!<&*&3*&<#!:;&!
<&*&3*2-,!38(112.23(*2-,1!()&!G&)>!1+(88@!1+(88@!+&<20+@!(,<!8()6&@!(,<!*;&!)(,6&!.-)!
&(3;!12P&!21!')-G2<&<!2,!79/!_&'-)*!HFFMFX#!

4.1.3 :;&!2,*&,<&<!-'&)(*2,6!&,G2)-,+&,*!.-)!*;&!CCU%!1;(88!=&!1'&32.2&<!=>!*;&!
+(,0.(3*0)&)!(1!2,<--)!-)!2,<--)b-0*<--)@!(,<!*;&!<&G23&!1;(88!=&!*&1*&<!(33-)<2,6!*-!
*;&!('')-')2(*&!)&R02)&+&,*1!-.!$&3*2-,!J#X@!V,G2)-,+&,*(8!_&R02)&+&,*1#!

4.1.4 :;&!CCU%!1;(88!=&!<&126,&<!*-!=&!6)2''&<!=>!(!12,68&!;(,<!(,<!1;(88!?&26;!8&11!*;(,!
F#Y!O6!AH#N!8=B#!

4.2 Alarm Indication Requirements 

4.2.1 :;&!CCU%!1;(88!=&!<&126,&<!*-!')-G2<&!(!G212=8&!(8()+!2,<23(*2-,!2,!*;&!&G&,*!*;(*!(!
+&*(8823!-=Q&3*!?2*;2,!*;&!('')-')2(*&!12P&!)(,6&!21!<&*&3*&<#!

4.2.2 :;&!CCU%!+(>!=&!<&126,&<!*-!')-G2<&!(0<2=8&!(,<b-)!G2=)(*-)>!(8()+!2,<23(*2-,!2,!
*;&!&G&,*!*;(*!(!+&*(8823!-=Q&3*!?2*;2,!*;&!('')-')2(*&!12P&!)(,6&!21!<&*&3*&<#!

4.2.2.1 9.!*;&!CCU%!;(1!(,!(0<2=8&!(8()+!2,<23(*2-,@!*;&!.)&R0&,3>!1;(88!=&!2,!')-'-)*2-,!*-!
*;&!12P&@!')-T2+2*>@!-)2&,*(*2-,!(,<!+(*&)2(8!-.!*;&!+&*(8823!-=Q&3*#!!

4.3 Operator Control Requirements 

4.3.1 :;&!CCU%!1;(88!=&!<&126,&<!103;! *;(*! -,8>!*;-1&!3-,*)-81! )&R02)&<!*-! -'&)(*&!*;&!
&R02'+&,*!()&!(33&112=8&!*-!*;&!-'&)(*-)#!4*;&)!3-,*)-81!(,<!(<Q01*+&,*1!*;(*! (..&3*!
*;&!<&*&3*-)!'&).-)+(,3&!1;(88!=&!2,(33&112=8&!*-!*;&!-'&)(*-)#!

4.3.2 :;&!CCU%!1;(88!=&!<&126,&<!?2*;!(!'-?&)!-,b-..!1?2*3;#!

4.3.3 :;&!CCU%!1;(88!=&!1&8.M*&1*2,6!0'-,!*0),2,6!-,!A?2*;-0*!(,>!(<Q01*+&,*!)&R02)&<!=>!
*;&! -'&)(*-)B! (,<! 1;(88! =&!3-,*2,0-018>! 1&8.M*&1*2,6! <0)2,6! *;&! '&)2-<! -.! -'&)(*2-,!
?2*;!(0*-+(*23!1&8.M(<Q01*2,6#!!
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4.3.4 9.! *;&! CCU%! ')-G2<&1! (,! (0<2=8&! (8()+@!*;&! CCU%! 1;(88! =&! <&126,&<! *-! '&)+2*!
&,(=82,6!(,<!<21(=82,6!-.!*;&!(0<2=8&!(8()+!=>!(,!-'&)(*-)#!! D<<2*2-,(88>@!*;&!CCU%!
1;(88! =&! <&126,&<! ?2*;! (! +&(,1! .-)! 1&8&3*2,6! (! ')&.&))&<! (0<2=8&!(8()+! *-,&! 2.! *;&!
(8()+!2,<23(*-)!')-G2<&1!+-)&!*;(,!-,&!(0<2=8&!*-,&#!!

4.3.5 9.!*;&!CCU%!')-G2<&1!(!G2=)(*-)>!(8()+@!*;&!CCU%!1;(88!=&!<&126,&<!?2*;!(!+&(,1!
-.!&,(=82,6!(,<!<21(=82,6!*;&!G2=)(*-)>!(8()+!2,<23(*-)!=>!(,!-'&)(*-)#!

4.3.6 9.! *;&! CCU%! ;(1! (! .&(*0)&! *-! (0*-+(*23(88>! (<Q01*! .-)! -)! ,088! *;&! <&*&3*2-,! 126,(8!
3(01&<! =>! (! 8()6&! +&*(8! =(3O6)-0,<@! *;&! <&*&3*-)! 1;(88! ;(G&!(! +-+&,*()>! 3-,*(3*!
1?2*3;! .-)! *;21! .&(*0)&! -)! (! G212=8&! (8()+!2,<23(*-)! ,-*2.>2,6! *;&! -'&)(*-)! *;(*! *;21!
.&(*0)&!;(1!=&&,!(3*2G(*&<#!

4.3.7 9.!*;&!CCU%!')-G2<&1!<&*&3*2-,!1&,12*2G2*>!')-6)(++2,6@!<&*&3*-)!1&,12*2G2*>!1;(88!=&!
<213)&*&8>!(<Q01*(=8&!=>!(,!-'&)(*-)#!
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5. Performance Requirements 

5.1 Acceptance Criteria!

5.1.1 :-!<&38()&!3-,.-)+2*>!?2*;!*;21!1*(,<()<@!(88!(''823(=8&!'&).-)+(,3&!)&R02)&+&,*1!
<&.2,&<!2,!*;&!.-88-?2,6!1&3*2-,1!1;(88!=&!+&*!.-)!&(3;!-.!*;&!3(*&6-)2&1!821*&<!=&8-?\!

$ $(.&*>!)&R02)&+&,*1#!

$ V8&3*)23(8!)&R02)&+&,*1#!

$ %&*&3*2-,!'&).-)+(,3&!)&R02)&+&,*1#!

$ 4'&)(*-)!3-,*)-8!)&R02)&+&,*1#!

$ V8&3*)-+(6,&*23!2,*&).&)&,3&!)&R02)&+&,*1#!

$ V,G2)-,+&,*(8!)&R02)&+&,*1#!

$ U&3;(,23(8!)&R02)&+&,*1#!

$ D8()+!2,<23(*-)!)&R02)&+&,*1#!!

$ U&*(8823!2,*&).&)&,3&!)&R02)&+&,*1#!

5.1.2 :;&!CCU%!1;(88!+&&*!*;&!<&*&3*2-,!'&).-)+(,3&!)&R02)&+&,*1!.-)!&(3;!-=Q&3*!12P&!
38(11!.-)!?;23;!2*!21!2,*&,<&<!*-!-'&)(*&#!!

5.1.3 9.!*;&!CCU%!3(,!')-G2<&!(,!(8()+!2,<23(*2-,!.-)!+-)&!*;(,!-,&!12P&!38(11@!*;&!<&*&3*2-,!
'&).-)+(,3&!*&1*!1;(88!=&!'&).-)+&<!.-)!&(3;!-=Q&3*!12P&!38(11#!

5.1.4 :;&!<&*&3*2-,!'&).-)+(,3&!1;(88!=&!&G(80(*&<!=>!*;&!*&1*!+&*;-<1!<&13)2=&<!2,!
$&3*2-,!Y@!(,<!(88!*&1*1!)&.&)&,3&<!2,!$&3*2-,!Y!1;(88!2,380<&!*;&!)&R02)&+&,*1!-.!
$&3*2-,1!Y#H@!Y#E@!(,<!Y#N#!

5.1.5 7-!1'&32.23!*&1*!1&R0&,3&!21!)&R02)&<@!?2*;!*;&!&T3&'*2-,!-.!*;&!1(.&*>!*&1*1@!?;23;!
1;(88!=&!'&).-)+&<!.2)1*#!

5.2 Safety Requirements  

5.2.1 :;&!<&*&3*-)!1;(88!+&&*!*;&!.2)&@!&8&3*)23(8@!*;&)+(8@!(,<!+&3;(,23(8!1(.&*>!
)&R02)&+&,*1!-.!9VS!YHFHFMH!(,<b-)!S$Db9$Db"K!YHFHFMH@!(1!(''823(=8&#!

5.2.2 :;&!<&*&3*-)!1;(88!=&!*&1*&<!.-)!*;&!+(6,2*0<&!-.!*;&!&8&3*)-+(6,&*23!.2&8<!6&,&)(*&<!
(*!(!<21*(,3&!-.!('')-T2+(*&8>!J!++!.)-+!( ,>!10).(3&!-.!*;&!<&*&3*-)!(1!1'&32.2&<!2,!
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*;&!9S79_5!Guidelines for Limiting Exposure to Time-Varying Electric, Magnetic, 
and Electromagnetic Fields (up to 300 GHz)#!:;&!)&108*!-.!*;21!*&1*!21!(!'(11!2.!*;&!
<&*&3*-)!3-+'82&1!?;&,!*&1*&<!(1!1'&32.2&<!(,<!6&,&)(*&1!(,!&8&3*)-+(6,&*23!.2&8<!8&11!
*;(,!*;&!&T'-10)&!82+2*1!1'&32.2&<!.-)!6&,&)(8!'0=823!&T'-10)&#!

5.3 Electrical Requirements 

5.3.1 :;&!<&*&3*-)!1;(88!=&!*&1*&<!.-)!+2,2+0+!=(**&)>!82.&!(1!1'&32.2&<!2,!$&3*2-,!Y#L@!(,<!
*;&!+2,2+0+!=(**&)>!82.&!1;(88!=&!(*!8&(1*!HY!;#!

5.4 Detection Performance Requirements!!

5.4.1 :;&!<&*&3*-)!'&).-)+(,3&!1;(88!=&!*&1*&<!012,6!*;&!<&*&3*2-,!1&,12*2G2*>!1&**2,6!
1'&32.2&<!=>!*;&!+(,0.(3*0)&)!*-!=&!('')-')2(*&!.-)!&(3;!-=Q&3*!12P&!38(11#!D88!*&1*1!2,!
*;21!1&3*2-,!1;(88!=&!'&).-)+&<!?2*;2,!(,!W!;!j!F#J!;!'&)2-<!?2*;-0*!(<Q01*2,6!*;&!
<&*&3*-)!1&,12*2G2*>!1&**2,6!=&*?&&,!*&1*1#!:;&!<&*&3*-)!1&,12*2G2*>!1&**2,6!1;(88!,-*!=&!
)&(<Q01*&<!<0)2,6!*&1*2,6!-)!(.*&)!3;(,6&!-.!=(**&)>!

5.4.2 Detection sensitivity.!:;&!<&*&3*-)!1;(88!(8()+!.-)!&(3;!*&1*!-=Q&3* -.!*;&!('')-')2(*&  
-=Q&3*!12P&!38(11#!:;&1&!*&1*!-=Q&3*1!1;(88!=&!'-12*2-,&<!2,!*;&!('')-')2(*&!+&(10)&+&,*!
'8(,&!-G&)!*;&!('')-')2(*&!TM(T21!13(,!)(,6&!.-)!&(3;!)&R02)&<!-)2&,*(*2-,!-.!*;& *&1*!
-=Q&3*!(T&1#!:;21!'-12*2-,2,6!1;(88!=&!?2*;!)&1'&3*!*-!*;&!+&(10)&+&,*!3--)<2,(*&!1>1*&+!
.-)!*;&!*&1*!-=Q&3*!+-G2,6!(*!(!1'&&<!-.!H#F!+b1!j!F#FJ!+b1!(,<!(1!*&1*&<!2,!(33-)<(,3&!
?2*;!$&3*2-,!Y#J#E#!A:;&!('')-')2(*&!+&(10)&+&,*!'8(, &1!()&!*;&!8()6&!-=Q&3*@!+&<20+!
-=Q&3*@!1+(88!-=Q&3*!(,<!G&)>!1+(88!-=Q&3*!+&(10)&+&,*!'8(,&1B#!:;&!<&*&3*2-,!
1&,12*2G2*>!*&1*!1;(88!=&!)&'&(*&<!HF!*2+&1@!(,<!(88!)&108*1!1;(88!=&!)&'-)*&<#!!

5.4.3 Speed.!:;&!<&*&3*-)!1;(88!')-G2<&!(!'-12*2G&!(8()+!2,<23(*2-,!.-)!&(3;!*&1*!-=Q&3* -.!
*;&!('')-')2(*&  -=Q&3*!12P&!38(11#!:;&!-=Q&3*1!1;(88!=&!'-12*2-,&<!2,!*;&!('')-')2(*&!
+&(10)&+&,*!'8(,&!.-)!&(3;!)&R02)&<!-)2&,*(*2-,!-.!*;& *&1*!-=Q&3*!(T&1#!:;21!
'-12*2-,2,6!1;(88!=&!?2*;!)&1'&3*!*-!*;&!+&(10)&+&,*!3--)<2,(*&!1>1*&+!.-)!*;&!*&1*!
-=Q&3*!+-G2,6!(*!*;&!.-88-?2,6!1'&&<1\!F#H!+b1!j!F#FH!+b1@!F#J!+b1!j!F#FH!+b1@!H#F!
+b1!j!F#FH!+b1!(,<!E#F!+b1!j!F#FH!+b1!(1!*&1*&<!2,!(33-)<(,3&!?2*;!$&3*2-,!Y#J#N!(,<!
*;&!)&108*1!1;(88!=&!)&3-)<&<#!:;&!1'&&<!*&1*!1;(88!=&!)&'&(*&<!HF!*2+&1@!(,<!(88!)&108*1!
1;(88!=&!)&'-)*&<#!9.!*;&!)&'&(*(=282*>!*&1*!-.!$&3*2-,!J#L#L@!_&'&(*(=282*>!;(1!=&&,!
'&).-)+&<@!*;&!1'&&<!*&1*!(*!H#F!+b1!<-&1!,-*!;(G&!*-!=&!'&).-)+&<#!

5.4.4 Repeatability.!:;&!<&*&3*-)!1;(88!=&!*&1*&<!(33-)<2,6!*-!$&3*2-,!Y#J#N#!:;&!<&*&3*-)!
1;(88!')-G2<&!(!'-12*2G&!(8()+!2,<23(*2-,!?2*;-0*!.(280)&!.-)!&(3;!*&1*!-=Q&3* -.!*;&!
('')-')2(*&  -=Q&3*!12P&!38(11!'-12*2-,&<!2,!*;&!('')-')2(*&!+&(10)&+&,*!'8(,&!.-)!&(3;!
)&R02)&<!-)2&,*(*2-,!-.!*;& *&1*!-=Q&3*!(T&1#!:;21!'-12*2-,2,6!1;(88!=&!?2*;!)&1'&3*!*-!
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*;&!+&(10)&+&,*!3--)<2,(*&!1>1*&+!.-)!*;&!*&1*!-=Q&3*!+-G2,6!(*!(!1'&&<!-.!
H#F!+b1!j!F#FJ!+b1!.-)!JF!3-,1&30*2G&!*)2(81!0,<&)!*;&!.-88-?2,6!3-,<2*2-,1\!

$ :;&!<&8(>!=&*?&&,!10=1&R0&,*!*)2(81!-.!(!62G&,!*&1*!-=Q&3*!1;(88!=&!,-!+-)&!*;(,!HF!1#!

$ :;&!<&*&3*-)!1&,12*2G2*>!1;(88!,-*!=&!)&(<Q01*&<!=&*?&&,!*)2(81!-.!(!62G&,!*&1*!-=Q&3*!-)!
=&*?&&,!*)2(81!-.!-=Q&3*1!-.!(!62G&,!12P&!38(11#!

! :;&!)&108*1!1;(88!=&!)&3-)<&<#!:;&!)&108*1!-.!*;21!*&1*!3(,!(81-!=&!3(88&<!*;&!')-=(=282*>!
-.!<&*&3*2-,@!'<@!?2*;!(!)&R02)&<!'<!-.!H#FF!A-)!HFFkB# !

5.4.5 Alarm Indication Duration #!!:;&!<&*&3*-)!1;(88!')-G2<&!(!'-12*2G&!(8()+!2,<23(*2-,!
?2*;!(,!(8()+!2,<23(*2-,!<0)(*2-,!A1&&!<&13)2'*2-,!2,!$&3*2-,!J#I#LB!-.!(*!8&(1*!F#EJ!1#!!
:;&!1*(*&!-.!*;&!(8()+!2,<23(*2-,!1;(88!=&!(3*2G&!=&*?&&,!*;&!.2)1*!(,<!1&3-,<!(8()+!
2,<23(*2-,!2,1*(,*1!?;&,!*&1*&<!(1!1'&32.2&<!2,!$&3*2-,!Y#J#L!.-)!&(3;!*&1*!-=Q&3*!-.!*;&!
('')-')2(*&! -=Q&3*! 12P&! 38(11! '-12*2-,&<! 2,! *;&! ('')-')2( *&! +&(10)&+&,*! '8(,&! .-)!
&(3;!)&R02)&<!-)2&,*(*2-,!-.!*;&!*&1*!-=Q&3*!(T&1!.-)!*&1*!-=Q&3*!+-G2,6!(*!(!1'&&<!-.!
F#J!+b1!j!F#H!+b1#!

5.5 Operator Control Requirements 

5.5.1 :;&!<&*&3*-)!1;(88!=&!*&1*&<!*-!<&+-,1*)(*&!-'&)(*-)!3-,*)-81!(1!1'&32.2&<!2,!$&3*2-,!
Y#Y!(,<!1;(88!1033&11.088>!'&).-)+!(88!.0,3*2-,1# 

5.6 Electromagnetic Interference Requirements 

5.6.1 Radiated Disturbance 

5.6.1.1 :;&!<&*&3*-)@!?;&,!(<Q01*&<!*-!+&&*!*;&!)&R02)&+&,*1!-.!$&3*2-,!J#L#N@!$'&&<@!1;(88!
=&!*&1*&<!.-)!)(<2(*&<!<21*0)=(,3&!(1!1'&32.2&<!2,!$&3*2-,!Y#X!(,<!1;(88!)&3&2G&!(!'(11!
)(*2,6#!

5.6.2 Susceptibility/Immunity !!

5.6.2.1 :;&!<&*&3*-)@!?;&,!(<Q01*&<!*-!+&&*!*;&!)&R02)&+&,*1!-.!$&3*2-,!J#L#N@!$'&&<@!1;(88!
=&!*&1*&<!.-)!&8&3*)-1*(*23!<213;()6&!(1!1'&32.2&<!2,!$&3*2-,!Y#W!(,<!1;(88!,-*!')-G2<&!(!
'-12*2G&!(8()+!2,<23(*2-,!2,!*;&!(=1&,3&!-.!(!*&1*!-=Q&3*!(,<!1;(88!,-*!.(28!*-!')-G2<&!(!
'-12*2G&!(8()+!2,<23(*2-,!2,!*;&!')&1&,3&!-.!(!8()6&!12P&!38(11!*&1*!-=Q&3*#!

5.6.2.2 :;&!<&*&3*-)@!?;&,!(<Q01*&<!*-!+&&*!*;&!)&R02)&+&,*1!-.!$&3*2-,!J#L#N@!$'&&<@!1;(88!
=&!*&1*&<!.-)!)(<2(*&<!)(<2-!.)&R0&,3>!A_aB!&8&3*)-+(6,&*23!.2&8<!2++0,2*>!(1!
1'&32.2&<!2,!$&3*2-,!Y#I!(,<!1;(88!,-*!')-G2<&!(!'-12*2G&!(8()+!2,<23(*2-,!2,!*;&!
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(=1&,3&!-.!(!*&1*!-=Q&3*!(,<!1;(88!,-*!.(28!*-!')-G2<&!(!'-12*2G&!(8()+!2,<23(*2-,!2,!*;&!
')&1&,3&!-.!(!8()6&!12P&!38(11!*&1*!-=Q&3*#!!

5.6.2.3 :;&!<&*&3*-)@!?;&,!(<Q01*&<!*-!+&&*!*;&!)&R02)&+&,*1!-.!$&3*2-,!J#L#N@!$'&&<@!1;(88!
=&!*&1*&<!.-)!YF!CP!)(<2(*&<!+(6,&*23!.2&8<!(1!1'&32.2&<!2,!$&3*2-,!Y#HF!(,<!1;(88!,-*!
')-G2<&!(!'-12*2G&!(8()+!2,<23(*2-,!2,!*;&!(=1&,3&!-.!(!*&1*!-=Q&3*!(,<!1;(88!,-*!.(28!*-!
')-G2<&!(!'-12*2G&!(8()+!2,<23(*2-,!2,!*;&!')&1&,3&!-.!(!8()6&!12P&!38(11!*&1*!-=Q&3*#!!

5.7 Environmental Requirements!

5.7.1 :;&!<&*&3*-)!(,<!(88!-.!2*1!3-+'-,&,*1!(,<!*;&2)!2,*&)3-,,&3*2-,1!1;(88!+&&*!*;&!
)&R02)&+&,*1!-.!*;21!1&3*2-,#!:;&!)&R02)&+&,*1!-.!1&3*2-,1!J#E@!$(.&*>!_&R02)&+&,*1@!
(,<! J#W@!U&3;(,23(8!_&R02)&+&,*1@!1;(88!,-*!=&!(..&3*&<!=>!*;&!*&1*1!<&13)2=&<!2,!*;21!
1&3*2-,#!!

5.7.2 :;&!)&R02)&+&,*1!62G&,!2,!*;21!1&3*2-,!1;(88!=&!(''82&<!('')-')2(*&8>!.-)!&2*;&)!2,<--)!
-)!2,<--)b-0*<--)!<&*&3*-)!+-<&81#!!

5.7.3 :;&!*&1*1!2<&,*2.2&<!2,!*;21!1&3*2-,!1;(88!=&!'&).-)+&<!-,!*;&!1(+&!0,2*#!!

5.7.4 Indoor temperature stability and range.!:;&!<&*&3*-)!1;(88!=&!*&1*&<!(1!1'&32.2&<!2,!
$&3*2-,!Y#HH@!1;(88!-'&)(*&!-G&)!*;&!(+=2&,*!*&+'&)(*0)&!)(,6&!-.!(*!!8&(1*!!F!%S!!*-!!
LY!%S! ANE!%a! *-! HHJ!%aB! (,<! 1;(88! &T;2=2*! ,-! -=1&)G(=8&! 3;(,6&1! 2,! *;&! <&*&3*2-,!
'&).-)+(,3&!1'&32.23(*2-,!62G&,!2,!$&3*2-,!J#L#N@!$'&&<@!012,6!*&1*! -=Q&3*1!821*&<!2,!
*;&!)-?!8(=&8&<!gCCU%![&)2.23(*2-,!:&1*h!2,!79/!_&'-)*!HFFMFX#!

5.7.5 Indoor/outdoor temperature stability and range#! :;&! <&*&3*-)! 1;(88! =&! *&1*&<! (1!
1'&32.2&<!2,!$&3*2-,!Y#HE@!1;(88!-'&)(*&!-G&)!(,!(+=2&,*!*&+'&)(*0)&!)(,6&!-.!(*!8&(1*!!
MNX!%S! *-! YJ!%S! AMNJ!%a! *-! HLI!%aB! (,<!1;(88!&T;2=2*! ,-! -=1&)G(=8&! 3;(,6&1! 2,! *;&!
<&*&3*2-,!'&).-)+(,3&!1'&32.23(*2-,!62G&,!2,!$&3*2-,!J#L#N@!$'&&<@!012,6!*&1*!-=Q&3*1!
821*&<!2,! *;&! )-?!8(=&8&<!gCCU%![&)2.23(*2-,! :&1*h!2,!79/!_&'-)*!HFFMFX#! ! !9.! *;&!
<&*&3*-)i1!1'&32.2&<!-'&)(*2,6!)(,6&!&T3&&<1!*;&!*&+'&)(*0)&!82+2*1!2,<23(*&<!(=-G&@!
*;&!<&*&3*-)!1;(88!=&!*&1*&<!(*!*;&!1'&32.2&<!)(,6&# 

5.7.6 Relative humidity stability and range#!:;&!<&*&3*-)!1;(88!=&!*&1*&<!(1!1'&32.2&<!2,!
$&3*2-,!Y#HN! (,<! 1;(88!&T;2=2*! ,-! -=1&)G(=8&!3;(,6&1!2,! *;&!<&*&3*2-,! '&).-)+(,3&!
1'&32.23(*2-,!62G&,!2,!$&3*2-,!J#L#N@!$'&&<!012,6!*&1*!-=Q&3*1!821*&<!2,!*;&!)-?!8(=&8&<!
gCCU%![&)2.23(*2-,!:&1*h!2,!79/!_&'-)*!HFFMFX#!

5.7.7 Environmental protection, indoor.! :;&! <&*&3*-)! 1;(88! =&! *&1*&<! (1! 1'&32.2&<! 2,!
$&3*2-,!Y#HL@!1;(88!+&&*! -)!&T3&&<! *;&! )&R02)&+&,*1! .-)! 3-+'82(,3&! *-! 9VS!YFJEI@!
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38(112.23(*2-,! 95LH@! (,<! 1;(88! &T;2=2*! ,-!-=1&)G(=8&! 3;(,6&1! 2,! *;&! <&*&3*2-,!
'&).-)+(,3&!1'&32.23(*2-,!62G&,!2,!$&3*2-,!J#L#N@!$'&&<@!012,6!*&1*! -=Q&3*1!821*&<!2,!
*;&!)-?!8(=&8&<!gCCU%![&)2.23(*2-,!:&1*h!2,!79/!_&'-)*!HFFMFX#!

5.7.8 Environmental protection, indoor/outdoor.! :;&! <&*&3*-)! 1;(88! =&! *&1*&<! (1!
1'&32.2&<!2,! $&3*2-,!Y#HJ@!1;(88!+&&*! -)!&T3&&<! *;&!)&R02)&+&,*1! .-)! 3-+'82(,3&! *-!
9VS! YFJEI@! 38(112.23(*2-,! 95JL@! (,<! 1;(88! &T;2=2*! ,-! -=1&)G(=8&! 3;(,6&1! 2,! *;&!
<&*&3*2-,!'&).-)+(,3&!1'&32.23(*2-,!62G&,!2,!$&3*2-,!J#L#N@!$'&&<@!012,6!*&1*!-=Q&3*1!
821*&<!2,!*;&!)-?!8(=&8&<!gCCU%![&)2.23(*2-,!:&1*h!2,!79/!_&'-)*!HFFMFX#!

5.8 Mechanical Requirements 

5.8.1 :;&!<&*&3*-)!(,<!(88!-.!2*1!3-+'-,&,*1!(,<!*;&2)! 2,*&)3-,,&3*2-,1!1;(88!=&!*&1*&<!.-)!
+&3;(,23(8!<0)(=282*>!(,<!)066&<,&11#!!!:;&!*&1*1!2<&,*2.2&<!2,!*;21!1&3*2-,!1;(88!=&!
'&).-)+&<!-,!*;&!1(+&!0,2*#!

5.8.2 :;&!<&*&3*-)!(,<!(88!-.!2*1!3-+'-,&,*1!(,<!2,*&)3-,,&3*2-,1!1;(88!=&!*&1*&<!.-)!1;-3O!
)&121*(,3&!(1!1'&32.2&<!2,!$&3*2-,!Y#HY#H!(,<!1;(88!10=1&R0&,*8>!+&&*!*;&!)&R02)&+&,*1!
62G&,!2,!$&3*2-,!J#L#N@!$'&&<@!012,6!*&1*!-=Q&3*1!821*&<!2,!*;&!)-?!8(=&8&<!gCCU%!
[&)2.23(*2-,!:&1*h!2,!79/!_&'-)*!HFFMFX#!

5.8.3 :;&!<&*&3*-)!(,<!(88!-.!2*1!3-+'-,&,*1!(,<!*;&2)! 2,*&)3-,,&3*2-,1!1;(88!=&!*&1*&<!.-)!
&,38-10)&!)262<2*>!(1!1'&32.2&<!2,!$&3*2-,!Y#HY#E!(,<!1;(88!=&!(=8&!*-!?2*;1*(,<!(!.-)3&!
-.!NF!7!AX!8=1#B#!

5.9 Alarm Indicator Requirements 

5.9.1 Audible alarm indicators.! :;&! <&*&3*-)! 1;(88! =&! *&1*&<! .-)! (0<2=8&! (8()+! 2,<23(*-)1! (1!
1'&32.2&<!2,!$&3*2-,!Y#HX#!!D88!(0<2=8&!2,<23(*-)1!A-*;&)!*;(,!(,!&()';-,&B!1;(88!')-<03&!(,!
(8()+M1*(*&!1-0,<!')&110)&!8&G&8!-.!XJ!<Z!j!J!<Z!?;&,!*;&!-=Q&3*!*&1*&<!21!F#W!+!j!F#FW!+!
.)-+! *;&!<&*&3*-)! (1!+&(10)&<!2,! (33-)<(,3&!?2*;!$&3*2-,!Y#HX#!a-)!1*(*01!2,<23(*-)1@!*;&!
(0<2=8&!(8()+!1;(88!=&!(!*?-M1*(*&!(0<2=8&!(8()+\!(3*2G&!A(8()+!1*(*&B!(,<!2,(3*2G&!A,-,(8()+!
1*(*&B#!a-)!+&*(8!-=Q&3*!?(),2,6@!*;&!(0<2=8&!(8()+!1;(88!=&!(!.)&R0&,3>M')-'-)*2-,(8!(0<2=8&!
(8()+!-)@!-'*2-,(88>@!(!*?-M1*(*&!(0<2=8&!(8()+#!

5.9.1.1 Earphone jack#!9.!(,!&()';-,&!Q(3O!21!10''82&<!?2*;!*;&!CCU%@!*;&!&()';-,&!1;(88!
<21(=8&!*;&!(0<2=8&!(8()+!2,<23(*-)!?;&,!*;&!&()';-,&!21! '8066&<!2,*-!*;&!&()';-,&!
Q(3O#!

5.9.2 Visible alarm indicators. :;&! <&*&3*-)! 1;(88! =&! *&1*&<!.-)! G212=8&! (8()+! 2,<23(*-)1! (1!
1'&32.2&<!2,!$&3*2-,!Y#HW#!!D,>!G212=8&!(8()+!2,<23(*2-,!1;(88!=&!)&(<28>!'&)3&'*2=8&#!:;&!



!

EF!

G212=8&! (8()+! 2,<23(*-)1! 1;(88!=&! (! *?-M1*(*&! G212=8&! (8()+\! (3*2G&! A2880+2,(*2,6B! (,<!
2,(3*2G&!A,-,M2880+2,(*2,6B#!

5.9.3 Battery condition indicator.! :;&! <&*&3*-)! 1;(88! ;(G&!(! G212=8&! -)! (0<2=8&! (8()+!
2,<23(*2,6!*;&!3-,<2*2-,! -.! *;&!=(**&)>@!?;23;!1;(88!=&!(3*2G(*&<!2.! *;&!=(**&)>!3-,<2*2-,!
<)-'1!*-!(!8&G&8!*;(*!3(,!3(01&!(!<&6)(<(*2-,!-.!*;&!<&*&3*2-,!'&).-)+(,3&!)&R02)&<!=>!*;21!
1*(,<()<#!!

5.9.4 Metal object alarm indicators.! :;&! +(T2+0+! <&8(>! =&*?&&,! (3*2G(*2-,! -.! (88! (8()+!
2,<23(*-)1!AG212=8&@!(0<2=8&!(,<!G2=)(*-)>B!1;(88!=&!EFF!+1@!(,<!*;&!+(T2+0+!<2..&)&,3&!
2,!<0)(*2-,!(+-,6!(88!(8()+!2,<23(*2-,1!1;(88!=&!8&11!*;(,!EFF!+1!(1!*&1*&<!2,!(33-)<(,3&!
?2*;! $&3*2-,!Y#HI#! D3*2G(*2-,! -.! (,! (8()+! 2,<23(*-)! 1;(88! =&! <&.2,&<! (1! *;&! 2,1*(,*! *;&!
(8()+! 2,<23(*2-,! ;(1! )&(3;&<! ;(8.! 2*1! (+'82*0<&@! ?;&)&! *;&! (+'82*0<&! 21! <&.2,&<! (1! *;&!
<2..&)&,3&!=&*?&&,! *;&! ;26;!A(8()+!1*(*&B! (,<!8-?!A,-! (8()+!1*(*&B! -0*'0*! -.! *;&! (8()+!
2,<23(*-)#! :;&!<0)(*2-,! -.! *;&! (8()+!2,<23(*2-,! 21!<&.2,&<! (1! *;&!<2..&)&,3&!=&*?&&,!2*1!
.2)1*! (,<!1&3-,<! *)(,12*2-,! -330))&,3&!2,1*(,*1#! :;&! .2)1*! *)(,12*2-,! -330))&,3&!2,1*(,*!21!
*;&! 2,1*(,*! *;&! (+'82*0<&! -.! (8()+! 2,<23(*2-,! (**(2,1! ;(8.! 2*1! (+'82*0<&@! ?;23;! ;(''&,1!
<0)2,6!(3*2G(*2-,! -.! *;&!(8()+!2,<23(*-)#! :;&!1&3-,<!*)(,12*2-,! -330))&,3&!2,1*(,*!21!*;&!
2,1*(,*! *;&! (+'82*0<&! -.! *;& (8()+! 2,<23(*2-,! <&3)&(1&1! *-! ;(8.! 2*1! (+'82*0<&@! ?;23;!
;(''&,1!<0)2,6!<&(3*2G(*2-,!-.!*;&!(8()+!2,<23(*-)#!

5.9.4.1 Audible alarm indicator fo r metal object detection.!9.!*;&!<&*&3*-)!;(1!(,!(0<2=8&!
(8()+@!*;&!(0<2=8&!(8()+!2,<23(*2-,!1;(88!=&!')-G2<&<!=>!&2*;&)!(!.)&R0&,3>!')-'-)*2-,(8!
(8()+!2,<23(*-)!-)!(!*?-M1*(*&!(8()+!2,<23(*-)#!9.!*;&!<&*&3*-)!01&1!(!<&*&3*-)!(8()+!+-<&!
1&8&3*2-,!1?2*3;!*-!1&8&3*!(0<2=8&!(8()+!*-,&1@!*;&!1?2*3;!1;(88!(88-?!.-)!(*!8&(1*!*;)&&!
<21*2,3*!*-,&1!1&'()(*&<!=>!(*!8&(1*!EFF!CP!*;(*!+&&*!*;&!)&R02)&+&,*1!-.!1&3*2-,1!J#I#L#E!
(,<! J#I#L#N#!

5.9.4.2 Frequency proportional alarm indicator for metal object detection.!:;&!.)&R0&,3>!
')-'-)*2-,(8!(8()+!2,<23(*-)! 1;(88!')-G2<&!(,!(0<2=8&!(8()+!2,<23(*2-,!?2*;!(,!(0<2-!
.)&R0&,3>!-0*'0*!3-,*2,0-018>!')-'-)*2-,(8!*-!*;&!<&*&3*2-,!126,(8#!:;&!.)&R0&,3>!
')-'-)*2-,(8!(8()+!2,<23(*2-,!1;(88!;(G&!(!R02&13&,*!1*(*&!.)&R0&,3>!<)2.*!)(*&@!+&(10)&<!
2,!(33-)<(,3&!?2*;!$&3*2-,!Y#HX@!-.!,-*!+-)&!*;(,!J!CPb1#!:;&!')-'-)*2-,(8!(8()+!
2,<23(*2-,!1;(88!G()>!=>!(*!8&(1*!H@FFF!CP!?2*;2,!*;&!.)&R0&,3>!)(,6&!-.!JFF!CP!*-!L@FFF!
CP!.-)!-=Q&3*1!G()>2,6!2,!12P&!.)-+!*;&!1+(88&1*!*&1*!-=Q&3*1!-.!(,!('')-')2(*& -=Q&3*!12P&!
38(11!*-!*;&!+&*(8!*&1*!'(,&8!<&13)2=&<!2,!$&3*2-,!Y#EF#H#E#!:;&!.)&R0&,3>!-.!*;&!(8()+!
2,<23(*2-,!.-)!*;&!*&1*!-=Q&3*!21!<&126,(*&<!fF!(,<!*;&!.)&R0&,3>!-.!*;& (8()+!2,<23(*2-,!
.-)!*;&!+&*(8!*&1*!'(,&8!21!<&126,(*&<!fH#!:;&!.)&R0&,3>!-.!*;&1&!(8()+!2,<23(*2-,1!1;(88!
=&!(G&)(6&<!.-)!(*!8&(1*!(!'&)2-<!-.!HF!1#!

5.9.4.3 Two-state alarm indicator for metal object detection.!:;&!*?-M1*(*&!(8()+!2,<23(*-)!
1;(88!')-G2<&!(!*?-M1*(*&!(0<2=8&!(8()+!2,<23(*2-,!*-!(8&)*!*;&!-'&)(*-)!*-!*;&!')&1&,3&!-.!
(!+&*(8!-=Q&3*#!:;&!*?-M1*(*&!(8()+!2,<23(*-)!1;(88!')-<03&!,-!1-0,<!2,!*;&!,-,(8()+!
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1*(*&!(,<!1;(88!')-<03&!(,!(0<2-!.)&R0&,3>!(8()+!?2*;2,!*;&!)(,6&!-.! JFF!CP!*-!L@FFF!CP!
?2*;!(!MN!<Z!.)&R0&,3>!=(,<?2<*;!-.!8&11!*;(,!HFk!-.!*;&!1&8&3*&<!-'&)(*2,6!.)&R0&,3>!
(,<!(!.)&R0&,3>!<)2.*!-.!8&11!*;(,!Hk!-.!*;&!1&8&3*&<!-'&)(*2,6!.)&R0&,3>!-G&)!(,>!EM;!
'&)2-<#!a)&R0&,3>!1(+'8&1!1;(88!=&!*(O&,!&G&)>!J!+2,!j!H!+2,#!

5.9.4.4 Visible alarm indicator for metal object detection.!:;&!<&*&3*-)!1;(88!;(G&!(!G212=8&!
(8()+!2,<23(*2,6!*;&!')&1&,3&!-.!(!+&*(8!-=Q&3*!2,!*;&!*()6&*!1'(3&#!:;&!(8()+!1*(*&!.-)!
*;&!+&*(8!-=Q&3*!<&*&3*2-,!G212=8&!(8()+!2,<23(*-)!1;(88!=&!(3*2G&!A2880+2,(*2,6B@!(,<!
*;&!,-,(8()+!1*(*&!1;(88!=&!2,(3*2G&!A,-,M2880+2,(*2,6B#!:;&!+&*(8!-=Q&3*!<&*&3*2-,!
G212=8&!(8()+!2,<23(*2-,!1;(88!=&!<21*2,3*!.)-+!(,>!-*;&)!G212=8&!(8()+!2,<23(*2-,1#!

5.10 Metallic Interference Requirements!

5.10.1 Metallic wall interference#! :;&! <&*&3*-)! 1;(88! ,-*! ')-<03&! (! '-12*2G&! (8()+!
2,<23(*2-,!?;&,!-'&)(*&<!,&()!+&*(8!?(881@!(1!*&1*&<!2,!(33-)<(,3&!?2*;!$&3*2-,!Y#EF!
(,<! ?2*;-0*! (<Q01*2,6! *;&! <&*&3*2-,! 1&,12*2G2*>! 1&**2,61! 01&<! .-)! *;&! *&1*1! 62G&,! 2,!
$&3*2-,!J#L#!
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6. Test Methods 

6.1 General Test Requirements 

6.1.1 V(3;!(,<!&G&)>!*&1*!1;(88!=&!'&).-)+&<!-,!-,&!1(+'8&!)&')&1&,*(*2G&!-.!*;&!
')-<03*2-,!+-<&8#!!

6.1.2 D88!*&1*!<(*(!(,<!)&8&G(,*!-=1&)G(*2-,1!1;(88!=&!)&3-)<&<!(,<!)&'-)*&<#!

6.2 General Test Conditions 

6.2.1 Test location.!:;&!<21*(,3&!=&*?&&,!(,>!+&*(8!-=Q&3*!-*;&)!*;(,!( *&1*!-=Q&3*!(,<!*;&!
38-1&1*!'()*!-.!*;&!<&*&3*-)!1;(88!=&!6)&(*&)!*;(,!F#W!+!ANH!2,#B#!!

6.2.2 Environment.!D*!*;&!*2+&!-.!*;&!*&1*1@!*;&!(+=2&,*!*&+'&)(*0)&!1;(88!=&!2,!*;&!)(,6&!
1'&32.2&<!2,!$&3*2-,!J#X!.-)!*;&!('')-')2(*&!(''823(*2 -,!A2,<--)!-)!2,<--)b-0*<--)Be!*;&!
)&8(*2G&!;0+2<2*>!1;(88!=&!,-,3-,<&,12,6#!

6.2.3 Preparations.!7&?!=(**&)2&1!-.!*;&!*>'&!821*&<!2,!*;&!-'&)(*-)i1!+(,0(8!1;(88!=&!
2,1*(88&<!(*!*;&!=&62,,2,6!-.!*;&!*&1*1!(,<!(1!2,1*)03*&<!2,!(,>!*&1*!+&*;-<#!D,>!1&*0'!-)!
3(82=)(*2-,!(<Q01*+&,*1!1'&32.2&<!2,!*;&!-'&)(*-)i1!+(,0(8!1;(88!=&!'&).-)+&<!2.!)&R02)&<#!

6.3 Test Objects and Equipment 

6.3.1 Test objects.! :&1*! -=Q&3*1!(,<! (88-?&<!-)2&,*(*2-,1!1;(88!=&!(1!62G&,!2,!79/!_&'-)*!
HFFMFX#!

6.3.2 Three-axis positioning system.! :;&! *;)&&M(T21! '-12*2-,2,6! 1>1*&+! 1;(88! +&&*! *;&!
.-88-?2,6!)&R02)&+&,*1\!

$ %21'8(3&+&,*@!T!(,<!>!(T&1\!!"H!+#!
$ %21'8(3&+&,*@!PM(T21\!! !E!+#!
$ 5-12*2-,!(330)(3>@!&(3;!(T21\!H!++#!
$ 5-12*2-,!)&'&(*(=282*>@!&(3;!(T21\!H!++#!!
$ U(T2+0+!18&?!1'&&<@!>M(T21\!! !E!+b1#!

6.3.3 Microphone (audible alarm indicators)#! :;&! +23)-';-,&! 21! *;&! (0<2=8&! (8()+!
2,<23(*2-,! <&*&3*-)#! 9*! 1;(88! =&! 01&<! *-! <&*&3*! (,! (0<2=8&! '-12*2G&! (8()+! 2,<23(*2-,@!
1;(88! =&! 3('(=8&! -.! <&*&3*2,6! *;&! (0<2=8&!(8()+! 2,<23(*2-,! (1! <&13)2=&<! 2,! $&3*2-,!
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J#I#H! (,<! 1;(88! ')-G2<&! (,! (,(8-6! -0*'0*! *;(*! 3(,! =&! 2,*&).(3&<! *-! *;&! 3-+'0*&)!
3-,*)-88&)!A1&&!$&3*2-,!Y#N#JB#!

6.3.4 Light detector (visible alarm indicators).! :;&! 826;*! <&*&3*-)! 21! *;&! G212=8&! (8()+!
2,<23(*2-,!<&*&3*-)#!9*!1;(88!=&!01&<!*-!<&*&3*!(!G212=8&!'-12*2G&!(8()+!2,<23(*2-,@!1;(88!
=&!3('(=8&! -.! =&2,6! (**(3;&<!<2)&3*8>! *-!*;&! G212=8&! (8()+! 2,<23(*-)! (1!<&13)2=&<!2,!
$&3*2-,!J#I#E!(,<!1;(88! ')-G2<&!(,! (,(8-6!&8&3*)23(8!-0*'0*!*;(*!3(,! =&!2,*&).(3&<!*-!
*;&!3-+'0*&)!3-,*)-88&)!A1&&!$&3*2-,!Y#N#JB#!

6.3.5 Computer controller. :;&!3-+'0*&)!3-,*)-88&)!1;(88!;(G&!2,1*(88&<!(,<! -'&)(*2-,(8!
(88! ,&3&11()>! ;()<?()&! (,<! 1-.*?()&! .-)!')-G2<2,6! 2,1*)0+&,*! 3-,*)-8! (,<! <(*(!
(3R0212*2-,#!

6.4 Electrical Test for Minimum Battery Life Test 

6.4.1 9,1*(88! 2,! *;&! <&*&3*-)! ,&?! -)! .088>! 3;()6&<! =(**&)2&1! -.! *;&! *>'&! 1'&32.2&<! =>! *;&!
+(,0.(3*0)&)#!:0),!*;&!<&*&3*-)!-,!(,<!8&(G&!2*!-,!.-)!(!3-,*2,0-01!HY!;!j!H!;!'&)2-<!
(*!(!*&+'&)(*0)&!=&*?&&,!HI!%S!(,<!EN!%S#!]2*;2,!H!;!.)-+!*;&!&,<!-.!*;21!'&)2-<!(,<!
?2*;-0*! 3;(,62,6! *;&! =(**&)2&1@! *&1*! *;&! <&*&3*-)! 2,! (33-)<(,3&! ?2*;! $&3*2-,!J#L#N@!
$'&&<@!.-)!(!*&1*!-=Q&3*!-.!*;&!('')-')2(*&!-=Q&3*!12P&!38(11@!(1!821*&<!2,!*;&!)-?!8(=&8&<!
gCCU%![&)2.23(*2-,!:&1*h!2,!79/!_&'-)*!HFFMFX#! 

6.5 Detection Performance Test!

6.5.1 :;&!<&*&3*2-,!'&).-)+(,3&!1;(88!=&!&G(80(*&<!=>!*;&!*&1*!+&*;-<1!<&13)2=&<!2,!*;21!
1&3*2-,#!:;&!<21*2,3*2-,!2,!*&1*2,6!=&*?&&,!*;&!<2..&)&,*!12P&!38(11&1!21!*;&!<2..&)&,3&!2,!
*;&!*&1*!1&'()(*2-,!<21*(,3&!-.!*;&!+&(10)&+&,*!'8(,&!(,<!*;&!*&1*!-=Q&3*1#!!:;&!<&*&3*-)!
1;(88!=&!(<Q01*&<!2,!(33-)<(,3&!?2*;!*;&!+(,0.(3*0)&)i1!-'&)(*2,6!2,1*)03*2-,1!2.!
(''823(=8&#!

6.5.2 Detection Sensitivity Test 

6.5.2.1 Initial procedures.!V,10)&!*;(*!*;&!(8()+!2,<23(*2-,!<&*&3*-)!(,<!'-12*2-,2,6!1>1*&+!()&!
3-,,&3*&<!*-!*;&!3-+'0*&)!3-,*)-88&)#!:0),!-,!*;&!(8()+!2,<23(*2-,!<&*&3*-)@!3-+'0*&)!
3-,*)-88&)!(,<!'-12*2-,2,6!1>1*&+@!(,<!G&)2.>!')-'&)!-'&)(*2-,!-.!*;&!+&(10)&+&,*!
1>1*&+#!V,10)&!*;(*!*;&!CCU%!21!1&30)&8>!;&8<!=>!*;&!<&*&3*-)!;-8<&)!(,<!*;(*!*;&!
<&*&3*-)!;-8<&)!21!.2T&<!2,!'-12*2-,!(,<!1&30)&<!)&8(*2G&!*-!*;&!*;)&&M(T21!'-12*2-,2,6!
1>1*&+#!D**(3;!*;&!*&1*!-=Q&3*!?2*;!*;&!')-'&)!-)2&,*(*2-,!*-!*;&!'-12*2-,2,6!1>1*&+#!:0),!
-,!*;&!CCU%!(,<!&,10)&!*;(*!2*1!-0*'0*!21!.0,3*2-,2,6!')-'&)8>!=>!,-*2,6!(!3;(,6&!2,!
*;&!(8()+!2,<23(*2-,!<&*&3*-)!-0*'0*!(1!(!+&*(8!-=Q&3*!21!=)-06;*!,&()!*;&!CCU%#!V,10)&!
*;(*!*;&!*&1*!-=Q&3*!<-&1!,-*!;2*!(,>!-*;&)!-=Q&3*1!?;28&!2,!+-*2-,#!
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6.5.2.2 Performing the Measurement.!$&*!*;&!3-+'0*&)!')-6)(+!*- !'&).-)+!(,!TM>!13(,!2,!
*;&!1'&32.2&<!+&(10)&+&,*!'8(,&!(*!*;&!1'&32.2&<!1'&&<#!$&*!*;&!TM(T21!'-12*2-,!*-!*;&!
1'&32.2&<!8-?&)!TM(T21!13(,!)(,6&!82+2*!j!F#J!3+!(,<!13(,!*;&!>M(T21#!_&3-)<!(,>!
'-12*2G&!(8()+!2,<23(*2-,!012,6!*;&!(8()+!2,<23(*2-,!<&*&3*-)!(1!*;&!>M(T21!13(,!21!=&2,6!
'&).-)+&<#!9,3)&+&,*!*;&!TM(T21!'-12*2-,!=>!H!3+!j!F#H!3+!(,<!'&).-)+!(!>M(T21!13(,#!
_&'&(*!*;&!TM(T21!2,3)&+&,*!(,<!>M(T21!13(,!0,*28!*;&!TM(T21!'-12*2-,!21!(*!*;&!1'&32.2&<!
0''&)!TM(T21!13(,!)(,6&!82+2*!j!F#J!3+#!:;&!3&,*&)!.-)!*;&!>M(T21!13(,1!1;(88!=&!*;&!
<&*&3*-)!(T21@!(,<!*;&!13(,1!1;(88!&(3;!=&!,-!8&11!*;(,!LF!3+!j!F#H!3+!8-,6#!

6.5.3 Speed Test 

6.5.3.1 Initial procedures.!V,10)&!*;(*!*;&!(8()+!2,<23(*2-,!<&*&3*-)!(,<!*;)&&M(T21!'-12*2-,2,6!
1>1*&+!()&!3-,,&3*&<!*-!*;&!3-+'0*&)!3-,*)-88&)#!:0),!-,!*;&!(8()+!2,<23(*2-,!<&*&3*-)@!
3-+'0*&)!3-,*)-88&)@!(,<!*;)&&M(T21!'-12*2-,2,6!1>1*&+!(,<!G&)2.>!')-'&)!-'&)(*2-,!-.!*;&!
+&(10)&+&,*!1>1*&+#!V,10)&!*;(*!*;&!CCU%!21!1&30)&8>!;&8<!=>!*;&!<&*&3*-)!;-8<&)!(,<!
*;(*!*;&!<&*&3*-)!;-8<&)!21!.2T&<!2,!'-12*2-,!(,<!1&30)&<!)&8(*2G&!*-!*;&!*;)&&M(T21!
'-12*2-,2,6!1>1*&+#!D**(3;!*;&!*&1*!-=Q&3*!?2*;!*;&!')-'&)!-)2&,*(*2-,!*-!*;&!*;)&&M(T21!
'-12*2-,2,6!1>1*&+#!:0),!-,!*;&!CCU%!(,<!&,10)&!*;(*!*;&!<&*&3*-)!-0*'0*!21!
.0,3*2-,2,6!')-'&)8>!=>!,-*2,6!(!3;(,6&!2,!*;&!(8()+!2,<23(*2-,!<&*&3*-)!-0*'0*!(1!(!
+&*(8!-=Q&3*!21!=)-06;*!,&()!*;&!CCU%#!V,10)&!*;(*!*;&!*&1*!-=Q&3*!<-&1!,-*!;2*!(,>!
-*;&)!-=Q&3*1!?;28&!2,!+-*2-,#!

6.5.3.2 Performing the measurement.!$&*!*;&!3-+'0*&)!')-6)(+!*-!'&).-)+!(!>M(T21!13(,!
'(112,6!*;)-06;!*;&!<&*&3*-)!(T21!j!F#H!3+!2,!*;&!('')-')2(*&!+&(1 0)&+&,*!'8(,&!(*!*;&!
1'&32.2&<!1'&&<#!_&3-)<!(,>!'-12*2G&!(8()+!2,<23(*2-,!?2*;!*;&!(8()+!2,<23(*2-,!<&*&3*-)!
(1!*;&!>M(T21!13(,!21!=&2,6!'&).-)+&<#!:;&!3&,*&)!-.!*;&!>M(T21!13(,!1;(88!=&!*;&!<&*&3*-)!
(T21!2,!*;&!('')-')2(*&!+&(10)&+&,*!'8(,&@!(,<!*;&!>M(T21!13(,!1;(88!=&!LF!3+!j!F#H!3+!
8-,6#!

6.5.4 Alarm Indication Duration Test 

6.5.4.1 Initial procedures. V,10)&! *;(*! *;&! (8()+! 2,<23(*2-,! <&*&3*-)! 21! 3-,,&3*&<! *-! *;&!
?(G&.-)+!)&3-)<&)!(,<!*;(*!*;&!*;)&&M(T21!'-12*2-,2,6!1>1*&+!(,<!?(G&.-)+!)&3-)<&)!
()&!3-,,&3*&<!*-!*;&!3-+'0*&)!3-,*)-88&)#!:0),! -,!*;&!(8()+!2,<2 3(*2-,!<&*&3*-)@!*;&!
?(G&.-)+! )&3-)<&)@! *;&! *;)&&M(T21! '-12*2-,2,6! 1>1*&+@! (,<! *;&! 3-+'0*&)! 3-,*)-88&)!
(,<!G&)2.>! ')-'&)! -'&)(*2-,! -.! *;&!+&(10) &+&,*!1>1*&+#!V,10)&! *;(*! *;&!CCU%!21!
1&30)&8>!;&8<!=>!*;&!<&*&3*-)!;-8<&)@!*;(*!*;&!<&*&3*-)!;-8<&)!21!.2T&<!2,!'-12*2-,!(,<!
1&30)&<! )&8(*2G&! *-! *;&! *;)&&M(T21! '-12*2-,2,6! 1>1*&+@! (,<! *;(*! *;&! >M(T21! 13(,! 21!
1>++&*)23! (=-0*! *;&! <&*&3*-)! (T21! j! H! 3+#! D**(3;! *;&! *&1*! -=Q&3*! ?2*;! *;&! ')-'&)!
-)2&,*(*2-,!*-!*;&!*;)&&M(T21!'-12*2-,2,6!1>1*&+#!:0),!-,!*;&!CCU%!(,<!&,10)&!*;(*!
*;&!<&*&3*-)!-0*'0*!21!.0,3*2-,2,6! ')-'&)8>!=>!,-*2,6!(!3;(,6&!2,!*;&! '-12*2-,!-.!*;&!
*)(3&! -,! *;&! ?(G&.-)+! )&3-)<&)! 3;(,,&8! 3-))&1'-,<2,6! *-! *;&! (8()+! 2,<23(*2-,!
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<&*&3*-)!(1!(!+&*(8!-=Q&3*!21!=)-06;*!,&()!*;&!CCU%#!V,10)&!*;(*!*;&!*&1*!-=Q&3*!<-&1!
,-*!;2*!(,>!-*;&)!-=Q&3*1!?;28&!2,!+-*2-,#!

6.5.4.2 Performing the measurement. $&*!*;&!3-+'0*&)!')-6)(+!*-!'&).-)+!(!LF!3+!j!F#H!
3+! 8-,6! >M(T21! 13(,! 1*()*2,6! MEF! 3+! j! F#H!3+! .)-+! *;&! <&*&3*-)! (T21! (,<! '(112,6!
*;)-06;! *;&! <&*&3*-)! (T21! j! F#H! 3+! 2,! *;&! ('')-')2(*&! +&(10)&+&,*! '8(,&! (*! *;&!
1'&32.2&<! 1'&&<#! 5&).-)+! *;&!.-)?()<M6-2,6! >M(T21! 13(,!(,<! *)266&)! *;&! ?(G&.-)+!
)&3-)<&)! *-! (3R02)&!<(*(! .)-+! *;&!3;(,,&8! *-!?;23;! *;&! (8()+!2,<23(*2-,!<&*&3*-)!21!
3-,,&3*&<#!!];&,!*;&!>M(T21!13(,!21!3-+'8&*&@!*)266&)!*;&!?(G&.-)+!)&3-)<&)!*-!3&(1&!
<(*(!(3R0212*2-,#!

6.5.4.3 Analyzing the data Ð alarm indication instants.!!"12,6!+&*;-<1!<&13)2=&<!2,!9VVV!
$*(,<()<!HWHMEFFN@!3-+'0*&!*;&!2,2*2(8!2,1*(,*@!tF@!*;&!.2,(8!2,1*(,*@!tf@!(,<!*;&!.2)1*!(,<!
1&3-,<!JF!k!)&.&)&,3&!8&G&8!2,1*(,*1@!tH!(,<! tE@!-.!*;&!?(G&.-)+!(3R02)&<!2,!1&3*2-,!
Y#J#L#E#!!S-+'0*&!*;&!+2<<8&!2,1*(,*@!tm@!-.!*;&!?(G&.-)+!012,6\!
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6.5.4.4 Analyzing the data Ð alarm indication state.! ! S-+'0*&! *;&! <0)(*2-,@!T%@! -.! *;&!
(8()+!2,<23(*2-,!126,(8!=&*?&&,!tE!(,<! tH!012,6\!

#HE ttTD &( !

S-+'0*&! *;&! '&)3&,*(6&! -.!T%! .-)! ?;23;! *;&! 126,(8! 21! 8&11! *;(,! *;&! E! k! )&.&)&,3&!
8&G&8@!?;23;!21!<&*&)+2,&<!012,6!+&*;-<1!<&13)2=&<!2,!9VVV!$*(,<()<!HWHMEFFN#!!9.!
*;21!'&)3&,*(6&!21!8&11!*;(,!HF!k@!*;&,!*;&!(8()+!2,<23(*2-,!1*(*&!21!,-*!(3*2G&#!

6.6 Operator Control Tests 

6.6.1 Power On/Off Switch.  :;&!'-?&)!-,b-..!1?2*3;!1;(88!=&!3>38&<@!(,<!*;&!<&*&3*-)!
1;(88!=&!-=1&)G&<!*-!3&(1&!*-!.0,3*2-,!<0)2,6!'-?&)!-..! (,<!=&!-=1&)G&<!*-!.0,3*2-,!
<0)2,6!'-?&)!-,#!a0,3*2-,(82*>!1;(88!=&!3;&3O&<!=>!'(112,6!(!8()6&!*&1*!-=Q&3*!,&()!

E
!

!
S-+'0*&!*;&!2,2*2(8!(8()+!2,<23(*2-,!2,1*(,*@!t(H@!012,6\!
!

HH ma !

!
D,<!3-+'0*&!*;&!.2,(8!(8()+!2,<23(*2-,!2,1*(,*@!t(E@!012,6\!
!

#EE ma ttt &(
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*;&!<&*&3*-)!(,<!-=1&)G2,6!(,!(8()+!2,<23(*2-,#!

6.6.2 Audible Alarm On/Off.  :;&!(0<2=8&!(8()+!1;(88!=&!<21(=8&<!(,<!*;&!<&*&3*-)!1;(88!
=&!-=1&)G&<!*-!,-*!62G&!(,!(0<2=8&!(8()+!2,<23(*2-,!?;&,!(!8()6&!*&1*!-=Q&3*!21!
13(,,&<#!:;&!(0<2=8&!(8()+!1;(88!*;&,!=&!&,(=8&<!(,<!*;&!<&*&3*-)!1;(88!=&!-=1&)G&<!
*-!')-G2<&!(,!(0<2=8&!(8()+!2,<23(*2-,!?;&,!*;&!1(+&!*&1*!-=Q&3*!21!13(,,&<#!

6.7 Radiated Disturbance  

6.7.1 :;&!<&*&3*-)!1;(88!=&!*&1*&<!(1!1'&32.2&<!2,!S9$5_!EE\EFFW@!S8(11!Z@!(1!(+&,<&<@!.-)!
*;&!.)&R0&,3>!)(,6&1!(,<!82+2*1!62G&,!2,!:(=8&!H!.-)!*;&!$26,(8@!S-,*)-8@!%S!5-?&)!
9,'0*!-)!40*'0*!5-)*1!-. !9VS!YHFFFMYMN\EFFY@!(1!(+&,<&<#!

6.8 Electrostatic Discharge 

6.8.1 :;&!<&*&3*-)!1;(88!=&!*&1*&<!2,!(33-)<(,3&!?2*;!9VS!YHFFFMLME\EFFH@!(1!(+&,<&<@!.-)!
K&G&8!E@!3-,*(3*!<213;()6&@!(,<!HF!*)2(81#! 

6.9 Radiated RF Electromagnetic Field Immunity 

6.9.1 :;&!<&*&3*-)!1;(88!=&!*&1*&<!(1!1'&32.2&<!2,!9VS!YHFFFMLMN\EFFW@!(1!(+&,<&<@!.-)!
K&G&8!E!AN[b+B@!.-)!*;&!)&R02)&+&,*1!62G&,!2,!:(=8&!H@!V,*)>!H#E@!-.!9VS!YHFFFMYM
H\EFFJ@!(1!(+&,<&<#!

6.10 60 Hz Radiated Magnetic Field 

6.10.1 :;&!<&*&3*-)!1;(88!=&!*&1*&<!(1!1'&32.2&<!2,!9VS!YHFFFMLMW\EFFH@!(1!(+&,<&<@!.-)!
*&1*2,6!(*!YF!CP@!K&G&8!E!ANDb+B@!(,<!3-,*2,0-01!&T'-10)&!.-)!NF!+2,!j!J!+2,!.-)!*;&!
)&R02)&+&,*1!62G&,!2,!:(=8&!H@!V,*)>!H#H@!-.!9VS!YHFFFMYMH\EFFJ@!(1!(+&,<&<#!

6.11 Indoor Temperature Stability and Range 

6.11.1 :;&!<&*&3*-)!1;(88!-'&)(*&!-G&)!*;&!(+=2&,*!*&+'&)(*0)&!)(,6&!-.!(*!8&(1*!F!! S!*-!LY!! S!
ANE!! a!*-!HHJ!! aB#!:;&!<&*&3*-)!1;(88!=&!*&1*&<!2,!(33-)<(,3&!?2*;!U9KM$:%MWHFa!
U&*;-<!JFH#L@!(1!(+&,<&<@!5)-3&<0)&!99@!(*!LY!! S!j!N!! S@!(.*&)!=&2,6!&T'-1&<!*-!*;(*!
*&+'&)(*0)&!3-,*2,0-018>!.-)!EL!;!j!H!;#!:;&!<&*&3*-)!*;&,!1;(88!=&!3--8&<!*-!F!! S!j!!!!!!
N!! S!?2*;2,!L!;!j!F#J!;!(,<!*&1*&<!2,!(33-)<(,3&!?2*;!U9KM$:%MWHFa!U&*;-<!JFE#L@!(1!
(+&,<&<@!5)-3&<0)&!99@!(*!F!! S!j!N!! S!(.*&)!=&2,6!&T'-1&<!*-!*;(*!*&+'&)(*0)&!
3-,*2,0-018>!.-)!EL!;!j!H!;#!
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6.12 Indoor/Outdoor Temperature Stability and Range 

6.12.1 :;&!<&*&3*-)!1;(88!=&!*&1*&<!2,!(33-)<(,3&!?2*;!U9KM$:%MWHFa!U&*;-<!JFH#L@!(1!
(+&,<&<@!5)-3&<0)&!99@!(*!YJ!%S!j!N!%S@!(.*&)!=&2,6!&T'-1&<!*-!*;(*!*&+'&)(*0)&!
3-,*2,0-018>!.-)!EL!;!j!H!;#!:;&!<&*&3*-)!*;&,!1;(88!=&!3--8&<!*-!MNX!%S!j!N!%S!?2*;2,!L!
;!j!F#J!;!(,<!*&1*&<!2,!(33-)<(,3&!?2*;!U9KM$:%MWHFa@!U&*;-<!JFE#L@!(1!(+&,<&<@!
5)-3&<0)&!99@!(*!MNX!%S!j!N!%S!(.*&)!=&2,6!&T'-1&<!*-!*;(*!*&+'&)(*0)&!3-,*2,0-018>!.-)!
EL!;!j!H!;#!

6.13 Relative Humidity Stability and Range 

6.13.1 :;&!<&*&3*-)!1;(88!=&!*&1*&<!2,!(33-)<(,3&!?2*;!*;&!)&R02)&+&,*1!-.!9VS!YFFYWMEMNF@!
(1!(+&,<&<#!:;&!+-1*!1&G&)&!*&1*!<&13)2=&<!2,!9VS!YFFYWMEMNF@!$&3*2-,!J#E!=!1;(88!=&!
01&<\!12T!3>38&1!(*!JJ!!S#!:;&!*&+'&)(*0)&!*)(,12*2-,!1&*!.-)*;!2,!9VS!YFFYWMEMNF@!
$&3*2-,!X#N#N@![()2(,*!E!1;(88!=&!.-88-?&<# 

6.14 Environmental Protection - Indoor 

6.14.1 :;&!<&*&3*-)!1;(88!=&!*&1*&<!(1!1'&32.2&<!2,!9VS!YFJEI@!38(112.23(*2-,!95LH#!

6.15 Environmental Protection: Indoor/Outdoor 

6.15.1 :;&!<&*&3*-)!1;(88!=&!*&1*&<!(1!1'&32.2&<!2,!9VS!YFJEI@!38(112.23(*2-,!95JL#!

6.16 Mechanical Durability Test 

6.16.1 Shock Resistance Test 

6.16.1.1 :;&!<&*&3*-)!1;(88!=&!*&1*&<!2,!(33-)<(,3&!?2*;!*;&!)&R02)&+&,*1!-.!9VS!YFFYWlEl
EX\EFFW@!(1!(+&,<&<@!012,6!*;&!;(8.M12,&!'081&!1;('&!?2*;!(!,-+2,(8!'&(O!
(33&8&)(*2-,!-.!J!g!AJF!+b1EB!(,<!,-+2,(8!'081&!<0)(*2-,!-.!NF!+1#!!

6.16.2 Enclosure Rigidity Test 

6.16.2.1 :;&! <&*&3*-)! 1;(88! =&! *&1*&<! 2,! (33-)<(,3&! ?2*;! 9VS! YHFHFMH@! $&3*2-,! W#H#H@! (1!
(+&,<&<#!

6.17 Audible Alarm Test 

6.17.1 Test Equipment 
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6.17.1.1 Sound pressure level meter.!:;&!1-0,<!')&110)&!8&G&8!+&*&)!1;(88!3-+'8>!?2*;!
D7$9!$H#L\HIWN@!.-)!*>'&!E@!DM?&26;*2,6@!)&.&)&,3&!')&110)&!-.!EF!#5(#!

6.17.1.2 Audio frequency measurement system. :;&!1>1*&+!.-)!+&(10)2,6!*;&!.0,<(+&,*(8!
(0<2-!.)&R0&,3>!-.!(,!(0<2=8&!(8()+!2,<23(*2-,!1;(88!=&!3('(=8&!-.!+&(10)2,6!(!
.)&R0&,3>!<2..&)&,3&!?2*;!(,!(330)(3>!-.!H!CP!(,<!1;(88!=&!3('(=8&!-.!')-G2<2,6!(!,&?!
+&(10)&+&,*!?2*;2,!L!1!(.*&)!(!3;(,6&!2,!.)&R0&,3>#!

6.17.2 Test Procedure 

6.17.2.1 Sound pressure level test.!5&).-)+!*;&!*&1*!2,!(,!(,&3;-23!3;(+=&)!-)!(*!(,!-0*<--)!
8-3(*2-,@!(*!8&(1*!Y!+!AEF!.*#B!.)-+!(,>!8()6&!-=Q&3*@!?;&)&!*;&!(+=2&,*!1-0,<!')&110)&!
8&G&8!(*!*;&!*2+&!-.!*;&!*&1*!21!,-*!+-)&!*;(,!JN!<Z$5K#!5-12*2-,!*;&!1-0,<!')&110)&!
8&G&8!+&*&)!+23)-';-,&!F#WF!+!ANH!2,B!.)-+!*;&!<&*&3*-)#!U&(10)&!*;&!1-0,<!')&110)&!
8&G&8!?2*;!*;&!<&*&3*-)!'-?&)!(''82&<!(,<!*;&!(8()+!2,<23(*-)!2,!*;&!,-,(8()+!1*(*&#!
S(01&!*;&!<&*&3*-)!*-!')-<03&!(,!(8()+!(,<!(6(2,!+&(10)&!*;&!1-0,<!')&110)&!8&G&8#!
_&3-)<!*;&!1-0,<!')&110)&!8&G&81#!

6.17.2.2 Frequency stability test.!%-!,-*!3(01&!*;&!<&*&3*-)!*-!')-<03&!(!'-12*2G&!(8()+!
2,<23(*2-,!.-)!(*!8&(1*!J!+2,#!D.*&)!*;21!*2+&@!3(01&!*;&!<&*&3*-)!*-!')-<03&!(!'-12*2G&!
(8()+!2,<23(*2-,#!U&(10)&!*;&!.)&R0&,3>!(*!HJ!1!j!H!1!(,<!(6(2,!(*!LJ!1!j!H!1!(.*&)!*;&!
<&*&3*-)!;(1!=&&,!3(01&<!*-!')-<03&!(!'-12*2G&!(8()+!2,<23(*2-,#!S-+'0*&!*;&!(G&)(6&!
.)&R0&,3>!<)2.*!)(*&!=>!*(O2,6!*;&!<2..&)&,3&!=&*?&&,!*;&!+&(10)&<!.)&R0&,32&1!(,<!
<2G2<2,6!=>!NF!1#!5&).-)+!*;21!')-3&<0)&!*;)&&!+-)&!*2+&1@!)&3-)<!*;&!<(*(!(, <!3-+'0*&!
*;&!+&(,!-.!*;&!(G&)(6&!.)&R0&,3>!<)2.*!)(*&1#!!

6.18 Visible Alarm Indicator Test 

6.18.1.1 Test Equipment 

6.18.1.2 Illumination meter. :;&!2880+2,(*2-,!+&*&)!1;(88!=&!3('(=8&!-.!+&(10)2,6!826;*!
8&G&81!-.!EJ!8+b+E!(,<!HF@FFF!8+b+E!?2*;!(,!&))-)!-.!,-*!+-)&!*;(,!HFk#!:;&!
2,*&6)(*&<!1'&3*)(8!)&1'-,1&!1;(88!=&!?2*;2,!HFk!-.!*;&!S-++2112-,!9,*&),(*2-,(8&!<&!
8iV38(2)(6&!';-*-'23!30)G&!.-0,<!2,!9$4bS9V!ENJNI\EFFJ#!

6.18.1.3 Light detector.!:;&!826;*!<&*&3*-)!)&R02)&+&,*1!()&\!
$ S-(T2(8!-0*'0*!3-,,&3*-)@!')&.&)(=8>!Z7S#!

$ 40*'0*!2+'&<(,3&\!! !JF!$ #!
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6.18.2 Test Procedure 

6.18.2.1 Visible alarm indicator test.!5-12*2-,!*;&!<&*&3*-)!?2*;!2*1!(8()+!2,<23(*-)!F#WF!+!j!
F#FJ!+!.)-+!*;&!&>&1@!(*!(!*&1*!12*&!?;&)&!*;&!(+=2&,*!2880+2,(*2-,!21!HF@FFF!8+b+E!j!
HFFF!8+b+E#!D.*&)!?(2*2,6!(*!8&(1*!N!+2,!*-!(88-?!.-)!&>&!(33-++-<(*2-,@!*0),!-,!*;&!
<&*&3*-)!(,<!+-G&!(!+&*(8!-=Q&3*!,&()!*;&!<&*&3*-)!*-!3(01&!(,!(8()+#!4=1&)G&!*;&!
2,<23(*2-,#!_&'&(*!*;&!*&1*!(*!(!*&1*!12*&!?;&)&!*;&!(+=2&,*!2880+2,(*2-,!21!EJ!8+b+E!j!
E#J!8+b+E#!

6.19 Metal Object Alarm Indicator Test 

6.19.1 Test Equipment 

6.19.1.1 Waveform recorder. :;&!?(G&.-)+!)&3-)<&)!)&R02)&+&,*1!()&\!

$ Z(,<?2<*;\! ! !HF!UCP#!
$ S-(T2(8!2,'0*!3-,,&3*-)@!')&.&)(=8>!Z7S#!
$ 9,'0*!2+'&<(,3&\!! !H!U!$ #!
$ 70+=&)!-.!2,'0*!3;(,,&81\!m!E#!

6.19.1.2 Microphone/acoustic detector.!:;&!(3-01*23!<&*&3*-)!)&R02)&+&,*1!()&\!!

$ Z(,<?2<*;\! ! !HF!UCP#!
$ S-(T2(8!-0*'0*!3-,,&3*-)@!')&.&)(=8>!Z7S#!

$ 40*'0*!2+'&<(,3&\!! !JF!$ #!

6.19.2 Test Procedure 

6.19.2.1 Metal object alarm indicators. 5-12*2-,!('')-')2(*&!<&*&3*-)1b*)(,1<03&)1!1-!*;(*!*;&!
-0*'0*!-.!&(3;!'-112=8&!+&*(8!-=Q&3*!(8()+!2,<23(*2-, 3(,!=&!3('*0)&<#!S-,,&3*!*;&!
-0*'0*!-.!*;&1&!*)(,1<03&)1!*-!(!+08*2M3;(,,&8!?(G&.-)+!)&3-)<&)@!103;!(1!(,!
-13288-13-'&#!S(01&!*;&!+&*(8!<&*&3*-)!*-!')-<03&!(,!(8()+!2,<23(*2-,!*;(*!21!H!1!2,!
<0)(*2-,!-)!*;&!+2,2+0+!<0)(*2-,!(88-?&<!=>!*;&!<&*&3*-)#!$&*!*;&!-13288-13-'&!*2+&!
=(1&!(,<!<&8(>!1&**2,61!1-!*;(*!*;&!-13288-13-'&!<21'8(>!1;-?1!=-*;!*)(,12*2-,1!
3-))&1'-,<2,6!*-!*;&!(8()+!2,<23(*2-,#!:;&!.2)1*!*)(,12*2-,!3-))&1'-,<1!*-!(3*2G(*2-,!-.!
*;&!(8()+!2,<23(*-)@ (,<!*;&!1&3-,<!*)(,12*2-,!*-!*;&!<&(3*2G(*2-,!-.!*;&!(8()+!
2,<23(*-)#!4,3&!*;&!-13288-13-'&!;(1!=&&,!1&*!')-'&)8>@!)&3-)<!*;&!?(G&.-)+1!.)-+!
&(3;!*)(,1<03&)#!%&*&)+2,&!*;&!JFk!)&.&)&,3&!8&G&8!2,1*(,*!A2,1*(,*!(*!?;23;!*;&!
?(G&.-)+1!(3;2&G&!(!8&G&8!&R0(8!*-!JFk!-.!(+'82*0<&B!.-)!&(3;!*)(,12*2-,!2,!*;&!
?(G&.-)+1#!_&3-)<!=-*;!*)(,12*2-,1!.-)!*;&!?(G&.-)+!3-))&1'-,<2,6!*-!&(3;!(8()+!
2,<23(*-)#!D1!(,!&T(+'8&@!8(=&8!*;&1&!)&.&)&,3&!8&G&8!2,1*(,*1!(1!ti@H!(,<! ti@E@!?;&)&!*;&!i!
10=13)2'*!<&,-*&1!(!*)(,1<03&)!(,<!*;&!H!(,<!E!10=13)2'*!<&,-*&1!*;&!.2)1*!(,<!1&3-,<!
*)(,12*2-,1#!S-+'0*&!*;& (8()+!2,<23(*2-,!<0)(*2-,@!td@!012,6\

!



!

NH!

@Ht t ti d i i@ @( &E #!_&3-)<!*;&!1&*!-.!(8()+!2,<23(*2-, <0)(*2-,1!(,<!,-*&!2.!*;&!

<2..&)&,3&!=&*?&&,!(,>!-.!*;&1&!<0)(*2-,1!21!6)&(*&)!*;(,!EFF!+1#!!

:-!3-+'0*&!*;&!<&8(>!=&*?&&,!(8()+!2,<23(*2-,1@!Di,j@!01&\!D t ti j i j@ @ @@( &H H ?;&)&!

*;&!i!(,<! j!10=13)2'*1!<&,-*&!*;&!<2..&)&,*!*)(,1<03&)1!A-)!3;(,,&81B!01&<#!!

_&3-)<!*;&1&!<&8(>1!(,<!,-*&!2.!*;&1&!G(80&1!()&!6)&(*&)!*;(,!EFF!+1#!!

!

6.20 Test for Operation Near a Stationary Metal Object 

6.20.1 Test Equipment 

6.20.1.1 Stationary metal wall.!:;&!&..&3*1!-.!*;&!')-T2+2*>!-.!(!+&*(8!?(88!-)!.8--)!-,!*;&!
'&).-)+(,3&!-.!*;&!CCU%!()&!(11&11&<!012,6!(!+&*(8!*&1*!'(,&8#!!

6.20.1.2 Metal test panel. :;&!+&*(8!*&1*!'(,&8!1;(88!=&!3-8<M.2,21;&<!1;&&*!3()=-,!1*&&8!"7$!
`HFHJF!*-!`HFEFF@!H!+!j!F#FH!+!=>!H!+!j!F#FH!+!=>!H#EJ!++!!j!F#HN!++!*;23O#!:;&!
'(,&8!1;(88!=&!+-0,*&<!-)!10''-)*&<!2,!(!+(,,&)!*;(*!O&&'1!*;&!'(,&8!.8(*#!

6.20.2 Test procedure.!:;21!*&1*!21!*-!=&!'&).-)+&<!=>!(!;0+(,!-'&)(*-)!;-8 <2,6!*;&!<&*&3*-)#!
5-12*2-,!*;&!<&*&3*-)!?2*;!2*1!<&*&3*-)!'8(,&!'()(88&8!*-@!(,<!F#J!+!j!F#FJ!+!.)-+@!*;&!
'8(,&!-.!*;&!*&1*!'(,&8!(,<!?2*;!*;&!<&*&3*-)!(T21!3&,*&)&<!?2*;!)&1'&3*!*-!*;&!*&1*!'(,&8#!
:0),!-,!*;&!<&*&3*-)@!?(2*!.-)!*;&!,-)+(8!*0),M-,!2,<23(*2-,!*-!3&(1&@!(,<!?2*;-0*!
3;(,62,6!*;&!'&).-)+(,3&!1&**2,61@!,-*&!*;&!<&*&3*-)!)&1'-,1&#!U-G&!*;&!<&*&3*-)!-G&)!(!
<21*(,3&!-.!('')-T2+(*&8>!F#EJ!+!2,!(!'8(,&!'()(88&8!*-!(,<!(*!(!<21*(,3&!-.!F#J!+!j!F#FJ!
+!.)-+!*;&!*&1*!'(,&8!(,<!(*!(!1'&&<!-.!H!+b1!j!F#E!+b1#!_&'&(*!*;21!&,*2)&!')-3&11!HF!
*2+&1!(,<!,-*&!(,>!<&*&3*-)!)&1'-,1&#!
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7. Labeling and Information 

7.1 General Product Label Requirements 

7.1.1 :;&!<&*&3*-)!1;(88!;(G&!')-<03*!8(=&81!'&)+(,&,*8>!(,<!G212=8>!(**(3;&<!*-@!1*(+'&<!
-,!-)!')2,*&<!-,!*;&!<&*&3*-)#!

7.1.2 D88!*&T*!-,!*;&!)&R02)&<!')-<03*!8(=&8!1;(88!=&!(*!8&(1*!2,!V,6821;#!

7.1.3 $>+=-81!(,<!-*;&)!6)(';23(8!2,.-)+(*2-,!1;( 88!=&!'&)+2**&<!*-!=&!01&<!*-!10''8&+&,*!
*&T*!-,!*;&!')-<03*!8(=&8A1B!(,<!1;(88!=&!&T'8(2,&<!2,!*;&!01&)!2,.-)+(*2-,#!!

7.1.4 D*!8&(1*!*;&!.-88-?2,6!2,.-)+(*2-,!1;(88!(81-!=&!')2,*&<!8&62=8>!-,!*;&!')-<03*!8(=&8A1B!
2,!8&**&)1!(*!8&(1*!H#J!++!AF#FY!2,B!;26;\!

$ U(,0.(3*0)&)i1!,(+&@!2<&,*2.23(*2-,!-)!<&126,(*2-,#!
$ U(,0.(3*0)&)i1!(<<)&11!-)!?&=12*&#!
$ S-0,*)>!-.!+(,0.(3*0)&#!
$ U-<&8@!1*>8&!(,<!1&)2(8!,0+=&)#!
$ 9,*&,<&<!-'&)(*2,6!&,G2)-,+&,*!A2,<--)!-)!2,<--)b-0*<--)B#!

!

7.2 User Information 

7.2.1 :;&!+(,0.(3*0)&)!1;(88!')-G2<&!01&)!2,.-)+(*2-,!2,380<2,6@!=0*!,-*!82+2*&<!*-@!
?(),2,61@!2,.-)+(*2-,!(,<!2,1*)03*2-,1!?2*;!&(3;!<&*&3*-)#!

7.2.2 :;&!+(,0.(3*0)&)!1;(88!')-G2<&!(*!8&(1*!*;&!.-88-?2,6!2,1*)03*2-,1!(,<!2,.-)+(*2-,!
?2*;!&(3;!<&*&3*-)\!!

$ 50)'-1&#!

$ %&13)2'*2-,!-.!-'&)(*-)!3-,*)-81#!

$ %&13)2'*2-,!-.!<&*&3*2-,!')2,32'8&1!(,<!<&*&3*-)!3('(=282*2&1#!

$ K21*!-.!-'&)(*2,6!.&(*0)&1#!

$ 9,1*)03*2-,1!.-)!')-'&)!01&!(1!2,*&,<&<!=>!*;&!+(,0.(3*0)&)@!2,380<2,6!1(.&*>!
3-,12<&)(*2-,1#!

$ 9,1*)03*2-,1!.-)!=(**&)>!2,1*(88(*2-,#!

$ D!+(2,*&,(,3&!13;&<08&@!2,380<2,6!(!<&*(28&<!821*!-.!*;&!*&3;,23(8!1O2881@!
3-+'0*&)!;()<?()&! (,<!1-.*?()&!*--81@!2.!)&R02)&<#!

$ S(82=)(*2-,!2,1*)03*2-,1!2.!3(82=)(*2-,!21!)&R02)&<#!
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$ :&3;,23(8!1'&32.23(*2-,1!3-,*(2,2,6@!(*!(!+2,2+0+@!*;&!.-88-?2,6!2,.-)+(*2-,\!

o V(3;!-=Q&3*!12P&!38(11!A(1!<&.2,&<!2,!$&3*2-,!N#E#HEB!.-)!?;23;!*;&!
<&*&3*-)!R0(82.2&1#!

o %&*&3*-)!?&26;*#!
o Z(**&)>!*>'&@!R0(,*2*>!(,<!82.&#!
o 4'&)(*2,6!(+=2&,*!*&+'&)(*0)&!)(,6&#!
o 4'&)(*2,6!.)&R0&,32&1#!

$ a2&8<!*&1*!')-3&<0)&1#!

$ ]())(,*>!2,.-)+(*2-,#!

$ 5)-'&)!3()&@!+(2,*&,(,3&@!(,<!38&(,2,6!2,1*)03*2-,1e!2,1'&3*2-,!602<&82,&1!(,<!
.)&R0&,3>e!3(0*2-,1e!(,<!(!<&*(28&<!821*!-.!*;&!*&3;,23(8!1O2881@!3-+'0*&)!
;()<?()&@!(,<!1-.*?()&!*--81!)&R02)&<#!

$ :;&!.-88-?2,6!3(0*2-,()>!1*(*&+&,*!)&6()<2,6!*;&!'-*&,*2(8!.-)!*;&!<&*&3*-)!*-!
(..&3*!'&)1-,(8!+&<23(8!&8&3*)-,23!<&G23&1\!g:;&)&!;(G&!=&&,!,-!3-,38012G&!
1*0<2&1!1;-?2,6!*;(*!*;&!+(6,&*23!.2&8<1!6&,&)(*&<!=>!CCU%1!?288!-)!?288!,-*!
(..&3*!'&)1-,(8!+&<23(8!&8&3*)-,23!<&G23&1!A5UV%1B@!103;!(1!'(3&+(O&)1@!
3()<2(3!<&.2=)288(*-)1@!2,.012-,!'0+'1@!1'2,(8!3-)<!1*2+08(*-)1@!&*3#!:;&)&.-)&@!
3(0*2-,!1;-08<!=&!01&<!?;&,!-'&)(*2,6!CCU%1!,&()!'&-' 8&!?2*;!5UV%1#h!

7.2.3 :;&!+(,0.(3*0)&)!1;(88!;(G&!(G(28(=8&!(!*)(2,2,6!'(3O(6&!*;(*!?288!')-G2<&!-'&)(*-)1!
?2*;!*;&!2,.-)+(*2-,!,&3&11()>!*-!(3R02)&!*;&!*&3;,23(8!(,<!-'&)(*2-,(8!1O2881!)&R02)&<!
*-!3-,<03*!&..&3*2G&!13)&&,2,6!?2*;!*;&!<&G23&#!:;&!*)(2,2,6!'(3O(6&!1;(88!2,380<&!(,!
(0<2-bG210(8!G2<&-*('&@!%[%!-)!S%M_4U#! 

7.3 Technical Documentation  

7.3.1 4,!)&R0&1*!.)-+!*;&!'0)3;(1&)@!*;&!+(,0.(3*0)&)!1;(88!.0),21;!*&3;,23(8!
<-30+&,*(*2-,!.-)!*;&!<&*&3*-)@!2,380<2,6!(88!<-30+&,*(*2-,!)&R02)&<!=>!*;21!1*(,<()<#!

7.3.2 :&3;,23(8!<-30+&,*(*2-,!1;(88!2,380<&!*;&!+(,0.(3*0)&)!*)(<&!,(+&@!+-<&8!,0+=&)@!
+(,0.(3*0)&)M)&'8(3&(=8&!3-+'-,&,*1@!(G(28(=8&!-'*2-,1!(,<!(33&11-)2&1#!

!
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	6.5.2.1 Initial procedures. Ensure that the alarm indication detector and positioning system are connected to the computer controller. Turn on the alarm indication detector, computer controller and positioning system, and verify proper operation of the measurement system. Ensure that the HHMD is securely held by the detector holder and that the detector holder is fixed in position and secured relative to the three-axis positioning system. Attach the test object with the proper orientation to the positioning system. Turn on the HHMD and ensure that its output is functioning properly by noting a change in the alarm indication detector output as a metal object is brought near the HHMD. Ensure that the test object does not hit any other objects while in motion.
	6.5.2.2 Performing the Measurement. Set the computer program to perform an x-y scan in the specified measurement plane at the specified speed. Set the x-axis position to the specified lower x-axis scan range limit ± 0.5 cm and scan the y-axis. Record any positive alarm indication using the alarm indication detector as the y-axis scan is being performed. Increment the x-axis position by 1 cm ± 0.1 cm and perform a y-axis scan. Repeat the x-axis increment and y-axis scan until the x-axis position is at the specified upper x-axis scan range limit ± 0.5 cm. The center for the y-axis scans shall be the detector axis, and the scans shall each be no less than 40 cm ± 0.1 cm long.
	6.5.3.1 Initial procedures. Ensure that the alarm indication detector and three-axis positioning system are connected to the computer controller. Turn on the alarm indication detector, computer controller, and three-axis positioning system and verify proper operation of the measurement system. Ensure that the HHMD is securely held by the detector holder and that the detector holder is fixed in position and secured relative to the three-axis positioning system. Attach the test object with the proper orientation to the three-axis positioning system. Turn on the HHMD and ensure that the detector output is functioning properly by noting a change in the alarm indication detector output as a metal object is brought near the HHMD. Ensure that the test object does not hit any other objects while in motion.
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	6.5.4.1 Initial procedures. Ensure that the alarm indication detector is connected to the waveform recorder and that the three-axis positioning system and waveform recorder are connected to the computer controller. Turn on the alarm indication detector, the waveform recorder, the three-axis positioning system, and the computer controller and verify proper operation of the measurement system. Ensure that the HHMD is securely held by the detector holder, that the detector holder is fixed in position and secured relative to the three-axis positioning system, and that the y-axis scan is symmetric about the detector axis ± 1 cm. Attach the test object with the proper orientation to the three-axis positioning system. Turn on the HHMD and ensure that the detector output is functioning properly by noting a change in the position of the trace on the waveform recorder channel corresponding to the alarm indication detector as a metal object is brought near the HHMD. Ensure that the test object does not hit any other objects while in motion.
	6.5.4.2 Performing the measurement. Set the computer program to perform a 40 cm ± 0.1 cm long y-axis scan starting -20 cm ± 0.1 cm from the detector axis and passing through the detector axis ± 0.1 cm in the appropriate measurement plane at the specified speed. Perform the forward-going y-axis scan and trigger the waveform recorder to acquire data from the channel to which the alarm indication detector is connected.  When the y-axis scan is complete, trigger the waveform recorder to cease data acquisition.
	6.5.4.3 Analyzing the data – alarm indication instants.  Using methods described in IEEE Standard 181-2003, compute the initial instant, t0, the final instant, tf, and the first and second 50 % reference level instants, t1 and t2, of the waveform acquired in section 6.5.4.2.  Compute the middle instant, tm, of the waveform using:
	6.5.4.4 Analyzing the data – alarm indication state.  Compute the duration, TD, of the alarm indication signal between t2 and t1 using:
	Compute the percentage of TD for which the signal is less than the 2 % reference level, which is determined using methods described in IEEE Standard 181-2003.  If this percentage is less than 10 %, then the alarm indication state is not active.
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	6.17.1.1 Sound pressure level meter. The sound pressure level meter shall comply with ANSI S1.4:1983, for type 2, A-weighting, reference pressure of 20 μPa.
	6.17.1.2 Audio frequency measurement system. The system for measuring the fundamental audio frequency of an audible alarm indication shall be capable of measuring a frequency difference with an accuracy of 1 Hz and shall be capable of providing a new measurement within 4 s after a change in frequency.
	6.17.2.1 Sound pressure level test. Perform the test in an anechoic chamber or at an outdoor location, at least 6 m (20 ft.) from any large object, where the ambient sound pressure level at the time of the test is not more than 53 dBSPL. Position the sound pressure level meter microphone 0.80 m (31 in) from the detector. Measure the sound pressure level with the detector power applied and the alarm indicator in the nonalarm state. Cause the detector to produce an alarm and again measure the sound pressure level. Record the sound pressure levels.
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