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1. Scope, Purpose and Application
1.1 Scope

111 2111%(,<()<!1;(88!&1*(=821;1%;&!+2, 2HIBR02)&+&, *11.-)*:&1<& 126, @"'&).-)+(,38@!
*&1*2,6@!<-30+&,*(*2-, @!(,<!8(=&82,6!- J&BM&*(8!<&*&3*-) 11ACCU%1B!.-)101&!
N2+()28>1=>18(?1&,.-)3&+8&,*1(,<13-))&3*2-12, 1% &1 <&*&3*2- I-.1+&*(8823!3-,3&(8&<!
28&("-,11(,<13-,)(=(, <#!

1.1.2  52111%(,<()<!1;(881&1*(=821;)&R02)&+&,*1!.-)! &?@!0,01&<!CCU%1#!

1.1.3  :;&ICCU%!1;(881+&&*!(88!("823(=8&!)&R02)&+&,*11-.1%:2111*(,<()<#!1:;&!
+(,0.(3*0)&)!1;(88!,-*138(2+13-+'82(,3&!22*4)*2- 11-)11&6+&,*¥11-.1%; 211 1%(,< () <#!!

1.1.4 52115 <()<I<-&11,-*1)-12=2%14+(,0.(3*0) &) 11.)-+&T3&&<2, 6!%;&1&!+2,2+0+!
)&R02)&+8&,*1#!!

1.2 Purpose

1.2.1  5&V0Y-1&!-.1%2111%(,<()<1211+-1& 1+821:1'&) ) +(,3&!)&R02)&+&,*11(,<!*&1*2, 6!

+&*:-<11.-)ICCU%1101&<!=>18(?!&,.-)3&+&,*@!3-))&3*2-, 11(,<11&30)2*>1.-)1*:&/!
<&*&3*2- |- 1+8&*(882312&('-, 11-)13- *)(=(,<!3())2&<!-,1('&)1-,1(,<b-)!3-,3&(8&<!=>!
(1,-, +&*(81-=Q&3*#!

1.2.2  52111%(,<()<!12<&,*2.2&1*&1*1+&*:-JUB&)2.>2,61%; (*1%:&14+2, 2+0+1'&) ) +(,3&!
)&R02)&+8&, *11()&!+&*#!

1.2.3  &PEIMA&*-<1I-1%:2111%(,<()<!1;(88IER&<I*-1<&+-, 1¥)(*&1+2,2+0+1'€).-)+(,3&!
(,<!1;(88!,-*1=&1<&&+&<!(11&1*(=8218).6)+(,3&!8&G &8 1){88!12*0(*2-, 1#!!

1.3 Application

1.3.1  2111%(,<(0<")-G2<&1!.-)1.-0)!38(112.23(12=(1&<!-,I<&*&3*2-,13((=282*>I=>112P&/-.!
-=Q&3*#!::-1&138(112.23(*2-,11()&\18() 6 & [@P&B20+!-=Q&3*@'1+(88!-=Q&3*@!(,<|G&)>!
1+(881-=Q&3*#!

1.3.2  DB88+&(10)&+&,*0,2*1101&<12,1*:211<-30&1%&*)23#11]:&)&!01&.08@!V,6821;10,2*1!
(0&12,<23(*&<12,I'()&, *;&1&112++&<2(*8BBN2,6!%:&1+&*)2310,2*1@!103; (1! gE#IL!3+!
AHI2,B#h!!
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3. Definitions
3.1 Generall

3.1.1 5&11*(,<()<M1'&32.231<&.2,2*2-,112,3;01%)!("8>!*-1*&)+11(1101&<!2,!*;21!
1*(,<()<#!:&)+1!,-*11'&32.23(88>!<&.2,&B8RI=&!01&<!(33-)<2,6!*-1*;&2)16&,&)(88>!
(33&™*&<!+&(,2,6!72%;2,1*;&!13- *&T*1- I*; &*& Métriam-Webster Collegiate
Dictionary@'HH*;!&<2*2-,1+(>1=&!3-,108&&& 6 &,&)(88>!(33&*&<!+&(,2,6#!

3.2 Standard-Specific Definitions

3.2.1  Alarm Indicator: ID!<&G23&!01&<!*-16&,&)(*&!(A2GH+(>1=&!G212=8&@!(0<2=8&!
(,<b-)IG2=)(*-)>#!1a-)|(|E2=8&!126,(8@'*;&!6&,8X&P5I3&!+(>1=8!(1826;*1=08=@!
8(+ @!826;*M&+2++2,61<2-<&-)| 12+ 28(HIHCH0<2=8&!126,(8@"*:&!6&,&)(*2-,!
<&G23&1+(>1=&!(1;), @'12)&,@!=0P PR@ItR2 #1a-)| (1G2=) (*-)>1126,(8@!*;&!
6&,8)(*2-,1<&G23&1+(>1=&!(,10,=(8(,3&<PIRF&<!-=Q&3*!)-+(*&<I=>1(11+(88!+-*-)#!

3.2.2 Detection!:;&!<213-G&)>!-)!.2,<2,6!-.!(1+&8823!-=Q&3*#!:;&!(8()+!2,<23(*-)!
9(,1+2*11(?()&,&111-.1%;:211<213-G&)>M-1€) (*-)!=>11-+&!+>'&!1- [(8()+!12,<23(*-) @!
*>'23(88>1G212=8&@8[-)!G2=)(*-)>#!

3.2.3 Detector Holder:!D!,-,3-,<03*2G&@!,-,+(6,&*23!=8-30!*;(*;-01&1!(!<&G23&!.-)!
*&1*2,6#

3.2.4  Detector Response:D,!&88&3%)23(81126,(8!6&,&)(*&<&2&:1-)!-)11&,1-)132)302+!-.!
*&ICCU%@!3(01&<!=>1(1+8&*(88231-=Q4B*TB18P*;1*;&1+(6,&*23!.2&8<!-.1*;&!
CCU%#I1:;;211211%,&1=(1211-,1?;281(8()+12,<23(*2-,1211<&)2G &<#

3.25  Hand-Held Metal Detector (HHMD)\ID!<&G23&!*;(*101&11+(6,&*2312,<03*2-,I*-!
8-3(*&!1'&32.231*>'& 11-.1-=QBI3RI<&G23&!6&,8) (*&1!(1+(6,8*23!.288<@!?;23;12,*&) (3*1!
22%:138)*(2,*>'&11-.1-=Q&R2, 1*:&1)&62-,1()-0,<I12%#1:: &E282*>1*-18-3(*&!*;21!
2,%8)(3%2-,1211%:&1<8&A1=(121!-.1-'&)(*2- #!

3.2.5.1 Detector Axis!D,12+(62,()>!82,&!"(112,6!*;)-06;{,<!'&)'&,<2308()!*-1*:&I<&G23&i1!
'8(,&#1::21182,&12118-3(F82*;2, 1;211'8(,&1103; {(*I*:&!+(6,8*231.2&8<1()-0,<!*;&!
82,&1:(11+(T2+0+11>++&*)>#1::21182,&121 BE=&(11*: & PM(T21#19%118-3(*2-, ) &8(*2G & !*-!
*&1<&G23&i111:('&)(,<168&-+&*)>12111'&32.2&<1=>1*:&1+(,0.(3*0) 83 2HOP& BB

X!



3.2.5.2

Detector Plane!D,!12+(62,()>!*?-M<2+&,12-,(8!)Q3&!*(,6&,*2(8!1*;&!8-3(*2-,!-,!
*&1<&*&3*-)!110).(3&!38-1&1*!*-1*;&!-=QR B 3(,,&<!0,<&)!*>'23(8!<&G23&!01&#!:;21!
*?-M<2+&,12-,(8!10).(3&!3-,*(2,1142)*;-6-,(8(T&L!I8(=&B&<!(1!*;&(T21!(,<!*;&!>
(T21#'A$8260)& #B!

Figure 1. Detector Plane and Axes
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PI(T21!b!<&*&3*-)|(T21
PI(T21!b!<&*&3*-)|(T

>I(T21
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TI(T21

>|(T21

TI(T21

Indication: D!126,(8!*-1?(),!-.1*;&!<&*&3*2-,!1-.1(1+&*(8!-=Q&3*#!

Alarm Indication \!! D!126,(8!*-1?(),!-.1*;&! <&*&3*2-,!1-.1 (1 +&*(8!-=Q&3*!*; (*1 & T3&&<1!
*&1*)&1;-8<!-.1*;&11&8&3*&<!-=Q&3*138(11#!

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

Measurement Coordinate SystemD!+0*0(88>!-)*;-6-,(8!*;)&&M<2+&,12-,(8!
S()*&12(,'13;&+&!)&.&)&,3&<!*-1*; &I <&*EBBY! (,<!*; &< &*&3*-)I'8(,&#!:; &!*;) &&!
(T&L()&!I8(=&B&<!ITM(T21@!>M(T21! QLR (E2R@(T21!121!'&)'&,<2308()!*-1*;&!
<&*&3*-)I'8(,&@!(,<!*; &I TM(T21!(,<!>M(BRR(HR!2, 1*:&!<&*&3*-)I'8(,&#!1:: &IPM(T21!
1;(88!=&!*;&!13&,*&)!.-)1*; QMR (,<I>M(T21#!:;&!-)282%(¥-.1*; &!1*& 1 *1-=Q&3*1!(,<!
<2)&3*2-,1-.1*;&1+(6,&*23!.2&8¥828) &, 3&<!*-1*;21113; & +&#! ABE B & YEB!

Measurement PlanetD,!2+(62,()>!*?-M<2+&,12-,(8!10).(3&!-G&)!?;23;!ICCU%1!()&!
*&1*&<H!:; &) &I+(>1=&!+-) &I, &#!1:;&1&!10).(3&1!() &) 3&E3&<!.)-+!(,<! ) &!'() (BB&8!
%1% &1<&*&3*-)I'8(, & ABREBD) & B!



3.2.8.1 Large Object Measurement Plané%&'&,<2,6!-,113(,!1'&&<@!*;21!10).(3&!21!<&.2,&<!
(1!.-88-?21\!!
$ a)l(113(,'1'&&<!-.IF#JI+b @ F!+b1@!-)!E!+bl1@*(2&12Q) (*!("*&1*!11&' () (*2-,!
<21*(,3&!-'WI3+|JIFHEJIB)-+1*; &1<&*&3*-)I'8(,&#!
$ a-)!(113(,'1'&&<!-.IF#H!+b1@1!10).(3&!121L!I(*1("*&IO[F2&:,'<21*(,3&!-.1JI3+])!
FHEJI3+].)-+1*:&1<&*&3*-)I'8(,&#!

3.2.8.2 Medium Object Measurement Planet%&'&,<2,6!-,113(,!1'&&<@'*;21!10).(3&!21!
<&.2,&<!(1!.-88-?1\!!
$ a-)!l('13(,11'&&<!-.IF#J+b@F!+b1@!-)!El+b1@!*;21!10).(3&!1 21! (*!(*&1*11&'() (*2-,!
<21*(,3&!-.IYI3+[[IF#EJI3H-+1*,&I<&*&3*-)I'8(,&H!
$ a)!l(113(,'1'&&<!-.IF#H!+b1@1!10).(3&!1 21! (*I(*&IA (AR, !<21*(,3&!-.1J13+!]!
FHEJI3+].)-+1*:&1<&*&3*-)I'8(,&H!

3.2.8.3 Small Object Measurement Plan€:;21!10).(3&!21!(*!(11&1&'()(*2-,'<21*(,3&!-.!
N#AJI3+HJIFAEJI3+].)-+1*;&1<&*&3*-)I'8(,&#!

Figure 2. Diagram of Measurenent Coordinate System
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Figure 3. Schematic Showing Detector, Detector Plane and Measurement Planes
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3.2.84

3.29

3.2.10

3.211

Very Small Object Measurement Plang:;21!10).(3&21!(*!(*&1*11&'()(*2-,!<21*(,3&!
- IH#JI3+HIFHEJI3+].)+1*; &1<&*&3*-)'8(,&#!

Object Size ClasseD!3(*&6-)2P(*2-,113:8+&=(1&<[5R82*>!*-1<&*&3*1+&*(8!-=Q&3*1!
- 1(142,2+0+112P&#!:;&ICCU%!+(>1+&&*1&!)&R02)&+&,*1!.-)I- &@*?-@ ;) &&-)!
-0)1-=Q&3*!38(11&1\18()68.@+&<20H@IGEBI@H (SSH!IA_&.&)1*-1:&1*14=Q8&3*!
<&.2,2%2-,112,1$&3* NAEHHE

Scan Rangel:;&I&T*&,*1*-12:23:18&2%,&) 1% & TM(T21!-)I>M(T211211&T(+2,&<#!:;&!113(,!
)(,68121!3&,*&)&<1%;R.I1<&*&3*-)|(T21#!

Scan Range Limiti™&)!(,<!8-2&)I&T*&, *11%-12:23:1&2*:&)*: &I TM(T21!1-)I>M(T21121!
&T(+2,8<@!&RO(8!2,1+(6,2*0<&I=0*1- |- &I B()2*>#!:;&13&, *&*: &I TM(T21!(,<!>M
(T2111;(881=&*:&I<&JEB21#1a-)*:&I>M(T21@"; & & BRIE(3;1=&! -18& 1 11%;(, jIEF!
3+1J13+18- 641 &I TM(T2 1188, 1211<& X §1!.-88-21\

$ JIWI3+1.-)18()6&!*&1*1-=Q&3*1!(M'BE<1!-.IF#J+b1@!H!+b1!(,<!E!+b1#!
j1313+1.-)18()6&*&1*1-=Q&B1B(,11'&&<1!-.IF#H!+b1#!
JIXI3+1-)14+&<20+1*&1*1-©&3*1!(*113(,!1'&&< B4 +b1 @MWk E!+b 1#!
JI3+L-)+&<20+1*&1*1-=Q&3* 11 (*113(,!1'&&<1!- IF#H!+b 1#!
jlAI3+1.-)11+(881*&1*#EQ&3*1!.-)!(88!13(,!1'&&<1!- ¥ | F#J+b1@'H!+b1!(,<!E!+b1#!
JIE13+!.-)IG&)>!1+(8881*-=Q&3*1!.-)!(88!13(,!1'&&=H!+b 1 @ WHI@'H!+b1!(,<!E!
+b1#!

B B H B P

HF!



3.2.12

3.212.1

3.2.12.2

3.2.12.3

3.212.4

3.2.13

3.2.14

3.2.15

3.2.16

Test Object:ID,12*&+101&<!*-1(11&111*;&I<&*B&F2)+(,3&!-.1%;&ICCUYH*I+(>!
12+08(*&!1(1*))&(*!(11<&.2,&<!=&8-?\

Large Test Objectsi9*&+1101&<!*-1*&1*1*;&!<&*&&).-)+(,3&!-.ICCU%1!*;(*!
8-3(*&!2*&+1!,-+2,(88>!*1&P&!-.!(};(,<60,#1%2+&,12-,1!(,<!-)2&,*(*2-,1!() &!
N-G2<&<!12,179/!_&'-)*IHFFMFX

Medium Test Objectsi9*&+1101&<!*-1*&1*1*: &I14R*&&).-)+(,3&!-.ICCU%1!*;(*!
8-3(*&!12*&+1!,-+2,(88>1%;:&!12P&!-.I(I') DR &#1%2+&,12-,11(,<!-)2& *(*2-,11()&!
"-G2<&<12,179/1_&"-)*IHFEMFX#!

Small Object Size Test Objectd9*&+1101&<I*-1*&1*I%;&1<&*&3*2- I'&).-)+(,3&/-.!
CCU%LI¥;(*18-3(*&!12*&+11103;1(1!1;-) 81, 1!-.1:(301(?!=8(<&1@";(,<M;&8<!'(2,*!
13)('8)1=8(<&1@!13)&?7<)2G&) ! =BRUGIBP+E,)!(++0,2*2-,1(,<!;(,<30..10&>1#!
062+8&,12-,11(,<1-)2&,*(*2-, 11!")-G2<&<!2,179/!_&'-)*'HFFMFX#

Very Small Object Size Test Objectd9*&+1101&8<I*-1*& BI%£&*&3*2-,'&).-)+(,3&!

- JCCU%1!%;(*18-3(*&12*&+11103;(1!'('&) 38 @!+&*(8!'E., |38 1 REB!'&.,)&.2881@!(,<!
<21'-1(=8&!)(P-)1=8(<&1#1%2+8&,12-, 11(2&;)(*2-, 11 &!")-G2<&<!2,179/!_&'-)*HFFM
FX#

Test Object Axes!:))&&1+0*0(88>1-)%:-6-,(8182,&11*:()&1)&.&)&, 3&<!*-@!(,<!;(G&!(!
- &M*-M-,&13-))&1'- <&,3&!2%;@!*;&!13-))&1"-,<2,6182,81;&!+&(10)&+&.*!
3--)<2,(*&11>1*&+#!

Test Separation Distance:;&!<21*(,3&!=&*?&&,!*;&!{R0)&+&,*!'8(,&A1B!(,<!*;&!
<&*&3*-)I'8(,&@!-)!(1!-*;&)?21&!1'&32;2&<&N 0)&+&,*1!()&!H#J!3+@!N#J!3+@!J!3+@!Y!
3+!(<IWI3+#A$&260)& HB!

Three-Axis Positioning SystemD!13;&+&!")-G2<2,6!+0*0(88>!-)*;-6-,(8!<2)&3*2-,1!
-.182,&()1*)(,18(*2-,101&<!*-I'8(3&!*&AM&3*112, I*; &< &ARIZ*(6,8*23!.288<#!D!
S(O*&12(,")-=-*1+(>1=&101&<!2,71113;&+&!=0*121!,-*1)&R02) &<#!

Verification Test: D,!(==)&G2(*&<!1&*1-.'€).-)+8&!*&1*1101&<!*-1&,10)&!*:&!
<&*&3%-)i11'&).-)+(,3&!)2-)*-101&#!!

HH!
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4. Design Requirements
4.1 HHMD Requirements

411  &ICCU%!L;(88!=81<&126,&<!*-1<&*&3(86R3!3-,3&(8&<!2&("-,11(,<!3-,*)(=(,<!
2+&+11103;1(11'&,1@!;(,<30..108>1 @ CBR)(P-)!=8(<&1@!0,2G&11-)!:(,<60, 1#!!

4.1.2 CCU%1!()&!38(112.2&<!=(1&<!-,1*;&!1 2P&IM-HA&3*12 * &, <&<I*-1=&I<&*&3* &<#!:;&!
<&*&3*2-,138(112.23(*2-,1533>!1+(88@!1+(88@!+&<20+@!(,<!8()6&@!(,<!*;&N(,6&!.-)!
&(3;112P&!1211N-G2<&<!12,179/!_&'-)*IHFFMFX#!

413 &12,*8&,<&<!-'&)(*2,6!&,G2)-,+&*1. ) &ICCU%!1;(881=&11'&32.2&<!=>I*;&!
+(,0.(3*0)&)!(112,<--)1-)12,<--)b-0*<--) @ (,<1*:&! <& G238 BY=&!*& 1 *&<!(33-)<2,6!*-!
*&1("M-12(*&1)&R02)&+&,*11-.1$&3* 2@V, G2)- +&,*(8!_&R02)&+&,*1#!

414  :;&ICCU%!1;(881=&!<&126,&<!*-1=&16)2"&K1£2,68&!:(,<!(,<!1:(88!7&26;18&111*(,!
F#Y!06!AH#NI8=B#!

4.2  Alarm Indication Requirements

421  &ICCU%!1;(88!=81<&126,&<!*-1')-G2<&! (KBRIB()+12,<23(*2-,12,1*: &1 &G &,*1*;(*(!
+&*(88231-=Q8&3*172%:2, 1+:&1(")-)2(*&!12P&1)(,6&!211<&*&3*&<#!

422  &ICCU%!I+(>!=81<&126,8<!*-1-G2<&! (0<@KED-)|G2=)(*-)¥8()+12,<23(*2-,!2,!
* 818G &, (*1(1+&*(88231-=Q&3*1728:2")-)2(*&! 12P &) (,6&1211<&*&3*&<#!

4221 9.%&CCU%!;(11(,!(0<2=8&!(8()+!2,<23(@'*:&!.)&R0&,3>!1;(88!=&!2,!")-"-)*2- I*-I
*&I12P&@!")-T2+2*>@!-)2& *(*2-,!(,<1+(*&)2(8!-.1*; &1+&*(88231-=Q&3*#!!

4.3  Operator Control Requirements

431 & ICCU%!1;(88!=&!<&126,&<!103;*;(*! - B8>1&! 3- *)-811 )&R02)&<! *-1-'&)(*&! *;&!
&RO2'+&,*1()&! (33&112=8&!*-1*:&!1 -'&)(*-}&IMB- *)-811 (,<! (KQOL*+&,*11*:(*1 (..&3*!
* &1<&*&3*)I'&).-)+(,38!1;(88!4B,(33&112=8&!*-1%:&I-'&) (*-)#!

4.3.2 5 &ICCU%!1;(88!1=&1<&126,&<!1?2*%;1(I'-?&)!-,b-..1172*3;#!

433  :&ICCU%!1;(88!=8!1&8.M*&1*2,610'-,1*0),2,6!-,|A?2%:-01(,>1(<QO1*+&,*)&R02)&<!=>!
*&1-'&)(*)B! (,<! 1;(88! =&3-,*2,0-018>! 1&8.M*&1*2,@ 80N&! '&)2-<! -.! -'&)(*2-,!
22%1(0*-+(*23!1&8.M(<Q01*2, 641!

HN!



434

4.3.5

4.3.6

4.3.7

9.1%:&! CCU%! ')-G2<&1! (,! (0<2=8&! (8()+@TCU%! 1;(88! =&! <&126,&<! *-'&)+2*!
&,(=82,6!(,<!<21(=82,6!-.1%:&!(0<2=8&HSH!(,!-'&)(*-)#!! D<<2*2-,(88>@!*:&ICCU%!
1;(88! =&! <&126,&<!122%:1 (1 +&(,1! .-)! 1&8BIFFD&.&))&<! (0<2=FR()+! *-,&! 2.1*:&!
(8()+12,<23(*-))-G2<&11+-)&;(,I-, &!(0<2=8&*- &#!

9.1%:&ICCU%!")-G2<&1!(1G2=)(*)>!(8()+@CLCU%! 1;(881=&1<&126,&<172*:1(1+&(, 1!
-1&,(=82,61(,<1<21(=82,6!*;&|G2KNB()+!2,<23(*-}=>1(,!-'&) (*-)#!

9.1%:&1 CCU%! :(1! (I &(*0)&! *-! (0*-+(*23(88>! (<QOL*! .-)!-)! 088! *:&! <&*&3*2-,1 126,(8!
3(01&<! =>! (1 8()6&! +&*(8! =(306)-0,<@! *&B&H 1;(88! ;(GRH-+&,*()>! 3-,*(3*!

172*3;1 )1 %211 .&(*0)&! -)! (1 G212=8&! (BEFR3(*-)! ,-*2.>2,61 *:&! -'&)(*-)! *:(*1 *;21!
&(*0)&);(11=&&,(3*2G (*&<#!

9.1*:&ICCU%!")-G2<&1!<&*&3*2-,11&,12*2G2*>!")-6)(++2,6 @!<&*RPQLL&!1;(88!=&!
<213)&*&8>1(<Q01*(=8&!=>!(,!-'&) (*-)#!

HL!



5.1

5.1.1

5.1.2

5.1.3

5.1.4

5.1.5

5.2

5.2.1

5.2.2

Performance Requirements

Acceptance Criteria
-1<&38()&!3-,.-)+2*>122%; 1% 2111*(,<G@!(88!("823(=8&!'&) .-)+(,3&!)&R02) &+&,*1!
<&.2,&<!12,1*:&1.-88-72,6!1&3*2-,1!1;(8882&!)!&(3;!-.1*;&!13(*&6-)2&1!821*&<!=&8-?\!
$(.&*>!)&R02)&+&,*1#!

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

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

4'&)(*-)!13-,%)-8N&R02)&+&,* 1 #!
V8&3*)-+(6,&*23!2,*&).&)&,3&")&R02) &+&,* 1 #!
V,G2)-,+&,*(8!)&R02)&+&,*1#!

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

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

U&*(8823!2,*&).83&)&R02)&+&,*1#!

SR R R - R A - A A R

- &ICCU%!L;(881+&&*:&I<&*&3*2- I'&).-)+(,3&!)&R02)&+&,*11.-)1&(3;1-=Q&3*12P&!
38(111.-)12;23;12%12112 *& <&<I*-1-'&) (*&H#!!

9.1%:&1CCU%!3(,1)-G2<&I(,(8()+12,<23(*2-,| Y +-)&!*:(,1-, & 12P&BS(11 @+ &!<&*&3*2-
'8).-)+(,3&1*&1*11:(881=&1'&).-)+&<!.-)I&(3;-=Q&3*112P&!38(11#!

- &I<&*&3*2-'&).)+(,3&11;(88!=&! & B(BL<I=>I+;&1*& 1 ¥I+&*:-<11<&13)2=&<!2,!
$&3*2- Y@!(,<!(881*&1*11)&.&)&,3&<!2,|$&R*P8B!2,380<&!*&!)&R02)&+&,*1!-.!
$&3%2- IVHAYHED!(, I #M

7-11'832.231*&1*11&R0&,3&!1211)&R02) & &BIPREF2- - 1%:&11(.&*>1*&1*1@!?;23;!
1;(88!=&!1'&).-)+&<!.2) 14!

Safety Requirements

1 &I<&*&3%-)11;(88!+8&&*!*;&1.2) & @ BBEBIR) +(8@!(,<!+&3;(,23(8!1(.&*>!
)&R02)&+&,*1!-.19VSIYHFHFMH!6$BHR$Db"KIYHFHFMH@!(1!("823(=8&#!

&I<&*&3%-)11;(88!=&I*&1*&<!.-)1¥; &I+ (B RA-. I*: &1 &B&3*)-+(6,8*231.2&8<16&,&) (*&<!
(H1(1<21%(,3&1-1(")-T2+(*&8>1J1++1.)-+1( ,>110).(3&!-.1*;&!<&*&3*-)(1!1'&32.2&<12,!

HJ!



5.3

5.3.1

5.4

5.4.1

5.4.2

5.4.3

5.4.4

*:&19S79_5Guidelines for Limiting Exposure Tme-Varying Electric, Magnetic,

and Electromagnetic Fields (up to 300 GHz)&!)&108*!-.1*;211*&1*1211(1"(1112.1*;&!
<&*&3*-)!13-+'82&1!?;&,1*&1*&<!(1!1'&32.2&&! &) (*&1!(,!&8&B+(6,&*23!.2&8<!8&11!
*(,1%;&I&T'-10)&!82+2*111'&32.2&<!.-)!6&,&)(8!"0=823!&T'-10)&#!

Electrical Requirements

5 &1<&*&3*-)11;(88!=&!*&1*&<!.-)14+22=(0*&)>182.&!(1!1'&32.2&<!2, | $ &R, <!
*&14+2,240+!1=(**&)>182.&!1;(88!=&! (*!8&(1*IHY|;#!

Detection Performance Requirements

1 &I<&*&3%-)I'&).-)+(,3&!1;(88!=&1*& 1 1BL2,6!*:&!<&*&3*2-,11&,12*2G2*>11&**2, 6!
1'832.2&<1=>1%:81+(,0.(3*0)&JE&! (")-)2(*&!.-)|&(3;!-=Q&3*112P&!38(11#/D88I*&1*112,!
*:2111&3%2-,11;(881&R-)+&<122%:2, 1 jIF#IL1'&) 2-<122%;-0*1(<Q01*2,6!%:&!
<&*8&3%-)I1&,12*2G X2 IR 288, &1+ 1#1:;81<&* @B IR 2G2*> T B8, -*1=&!
)&(<Q01*&<1<0)2,6!*&1*], 6&)!3;(,6&!-.1=(**&)>!

Detection sensitivity!:;&1<&*&3*-)I1;(88!(8()+.-)1&(3;*&1*-=Q&3&!(")-)2(*&
-=Q&3*112P&I38(11#!:;&1&B&B*1!1;(88I=&"-12*2- &:8H(")-)2(*&!+&(10)&+&*!
'8(,&1-G&)*;&)(")-)2(*&I TM(T21113(,N6&!.-)1&(3:))&R02)&<!-) 28, *(*2-, I- & 1
=Q&3*(T&1#:;211-12*2-,2,611:(88!=8&I WEBEH-I*;&+&(10)&+&, *I3--)<2, (*&I 1>1*&+!
) &IF&IM-=Q&3H+-G2,61(*I(11' &&<!- W¥HH F#F )1 +b11(,<!(118&<12,1(33-)<(,3&!
22%1$83*2- YHIHEA: &)(")-)2(*&I+&(10)&+&,*1'8(, &1!()&!*;&18()6&!-=Q&3*@'+&<20+!
-=Q&3*@!1+(881-=Q&3*!(,<!G&)> RABSBLID)&+8&,*I'8(,&1BH#!:; & <8*&3*2- !
18,12*2G2*>1%&1*11:(88!=8!) &' & (+&AB*2(88!)&108*1!1;(88!=8&1)&'-)*&<#!!

Speed!:;&!<&*&3*-)!1;(88!)-G2<&!(I'-12*2G&!(8()+12,<23(*2-,1.-)1&(3;*& 1 *LEQ&3*
*&I(M-N2(*& -=Q&3*112P&!I38(11#!:;&1-=Q&3*RIN- (28~ &<II&!(")-)2(*&!
+&(10)8+&,*I'8(,&1.-)1&(3;) 8R0O2)&<!-) 28, *(*2- - 1% BRI *I-=Q&3*I(T&1#!:; 21!

-12%2- 2 611;(881=&172%:1)&1' &3*1*-1%; & I+BYR+ &, ¥13--)<2, (*&I1>1*&+] )% &1*& 1
-=Q&3*1+-G2,6!(*I*:&1.-88-22,6!1'&&RAN +h 1ljIF#FHI+h1@!F#J1+b 1ljIF#FHI+h 1@ H#F!
+b1ljIF#FHI+D1I(, <! E#FI+b1jIF#FHI+b IH& R, 1(33-)<(,3&172*: 1$&3* A A IHN<!
*&1)8108*111;(88!=&1)&3-)<&<#!::&!1'&RI(BRIEE!)& & (*&<IHF*2+&1@!(,<!(88!)&108*1!
1;(881=&1)&-)*&<#0. I+ BIR(=282*>1*& 1+ IS&IBH HO! & &(*(=282*>!:(11=&&,!
'8).)+&<@ &I ' Q&< &M (MIH#FI+D11<-& 11, -*1:(G&I*-1=&V'&).-) +&<H!

Repeatability.!:;&!<&*&3*-)!1;(88!=&!*&1*&<!(33-)<2,6!*- I $&BAIHNL ; & | < &* & 3*-)!
1;(881")-G2<&!(I'-12*2G&!(8()+!2,<23(?2%;L0*1.(280)&!.-)1&(3;*&1*-=Q&BK!

(M-"2(*& -=Q&3*112P&!138(11!-12*2-,&<!2,1*:3A(H&!+&(10)&+&,*!"8(,&!.-)!&(3;!
)&R02)&<!-)2&,*(*2-,1-. /& 1*1-=Q&3*(T&1#!:;211'-12*2-,2,6!1;(88!=&!1?2*;1)&1'&3*1*-!

HY!



5.4.5

5.5

5.5.1

5.6

5.6.1

5.6.1.1

5.6.2

5.6.2.1

5.6.2.2

% &1+&(10)8+8&,*13--)<2, (*&I1>1*&+] HI&RI*&1*1-=Q&3*+-G2,6!(*I(11'&&<!-.!
H#FI+b1IF#FJI+b11.-)lJF!I3-, 1&30*2RAK) 2(&)!*;&).-88-22,613-,<2%2- 1\I

$ &I<&8(>1=&*?&&,!10=1&R0&,*1*)2(81!-.!(162B&FQ&3*!1;(881=K.!*;(,|HF!1#!

$ &I<&*&3*)I1&, 12+ 288!, -H1=8))&(<QBLI=8*?8&, %) 2(81!- /(162G &, *&1*-=Q&3*!-)!
=&*?8&,1%)2(81!-.1-=Q&3*1!-.(162G&,112P&!38(11#!

&1)&108%111;(88!=&1)&3-)<&<#!:;&1)& 1082118 1*13(,|(81-1=&!3(88&<*&!")-=(=282*>!
- 1<&*&3*2-, @@!72*;1()&R02)&<IH#FFIA-)IHFFKB#

Alarm Indication Duration #!!:;&!<&*&3*-)!1;(88!")-G2<&!(!'-12*2G&!(8()+!2,<23(*2-,!
22%:1(,1(8()+!2,<23(*2-,1<0)(*2 | A1&&!<&13)2'*2-,12 1$&3*BH|HB!-.! (*18&(1* F#EJI 1#!!
S&IIF(*R&!-1%&1(8()+H 2,<23(*2-,1 1;(88! H&*2G &! =&*?&&, ! *; ¥I*(,<! 1&3-,<! (8()+!
2,<23(*2-,12,1*(,;*11?;&,1*&1*&<!(111'&32.2&<!2 | SHF R &(3;!1*&1*1-=Q&3*!-.1*; &!
(M-N2(*&! -=Q&3*! 12P&! 3&('-12*2-,&<! 2,! *:&! (")-)2(*&! +&(10)&+&,*! '8(,&! .-)!
&(3;1)&R02)&<!-)2&, *(*2-,!-.1*; &1 *&1*¥1 -=Q&3IMN.-) 1 *& 1*1-=Q&3*!1 +-G2,6! (*! (! 1'&&<! - .!
F#J+b1!jIF#H!+b1#!

Operator Control Requirements

1 &I<&*&3*-)I1;(881=&I*& 1 *&<*-1<&+- &H&)(*-)13-*)-811(111'&32.2&<!2,1$&3*2- |
Y#Y,<!1;(88!1033&11.088>!'€).-)+1(881.0,3*2-, 1#

Electromagnetic Interference Requirements
Radiated Disturbance

&I <&*&3*) @1 ?2;&, (KQOL*& <& *:&1)&R02)&+&, *11-.| $&IPH B! $'&&<@! 1;(88!
=&I*&1*&<1 -))(<2(*&<1<2L IR (1!1'&32.2&<!12,1$&3*PHN, <! 1;(88)&3&2G&! (I'(11!
)(*2,6#!

Susceptibility/Immunity !!

&I<&*&3*)@!17:8,)(<QOL*&<I*-1+&&*1* &) &R02)&+&, *1!- \BAME$ &&<@'1;(88!
=&1*81*&<.-)|&8&3%)-1*(*2B)8&1A!1'832.28<!2, 1$&3*ZHWI<! 1;(88!,-*I')-G2<&!(!
12¥2G&N(8()+12,<23(*2-,12,1%;&1(=1&,3&!-.1(I*&1*1-=Q&3*(,<!1;(88!,-*1.(281*-1-G2<&(!
12%2G&N(8()+12,<23(*2-,12,1%:&1)&1&,38&!-.1(18()6 & 12P&!I38(111*& 1*1-=Q&3*#!

1 &I<&*&3*)@17;8,)(<QO1*&<I*-14+&&*1*: &1)&R02)&+&, *11- | BAMED!S & &<@!1;(88!
=&1*&1+&<!.-))(<2(*&<P{!.)&R0&,3>!IA_aB!&8&BE)&*23!.2&8<I2++0,2+>I(1!
1'832.2&<12,1$83*2#1(,<1;(88!,-*1)-G2<&!(I'-12*2G&!(8()+12,<23(*2-,12, I*;&!

HXI!



5.6.2.3

5.7

5.7.1

5.7.2

5.7.3

5.7.4

5.7.5

5.7.6

5.7.7

(=1&,38&!-.1(1*&1*1-=Q&3*I£88!,-*1.(281*-1)-G2<&!(I-12*2G &/ (8()+12,<23(*2-,12, 1*:&!
N&1&,38&1-.1(18()6&!12P&I38(111*&1*1-=Q&3*#!!

1 &I<&*&3*)@17;8,1(<QO1*&<I*-14+&&*1*:&1)&R02) &+&, *11- | BA3MD!S &&<@!1;(88!
=&1*&1*&<!.-)YFICP!)(<2(*&<!+(B3&28&8<(111'&32.2&<!2 |$HZHIF.k!1;(88! -*!
N-G2<&I(I-12*2G&(8()+!2,<23(*2-,12,1*:&!(3&E..|(*&1*1-=Q&3*!(,<!1;(88!,-*!.(28!*-1
)-G2<&I(I-12*2G&I(8()+12,<23(*2-,12,1%:& 1R, 3&!-.1(18()6 & 12P&!38(111*& 1 *-=Q&3*#!!

Environmental Requirementd

1 &I<&*&3*-)1(,<!(881-.125113-+"- & *11(,<I*;&2)12,*&)3-,,&3*2-,111;(88!+&&*I*;&!
)&R02)&+&,*11-.1%:2111&83*2- #1:;:&1)&R02)&+&, *11-.|1188FBI$(.&*>! &R02)&+&,*1@!
(,<! HA@!U&S3;(,23(8!_&R02)&+&,*1@!1;(88L, &BME<I=>1*&1%&1*11<&13)2=8<12, I*;21!
183*2- #1

:&1)&R02)&+&,*1162G&, 12, M RB*2- 11;(88!=&!("82&<)()2(*&8>!.-)1&2*:&)!2,<--)!
)12,<--)b-0*<--) I<&*&3*-) 1+-<&B1#!!

&I*&1*112<&,*2.2&<12,1%;2111 &3(@8/H&!' &) .- ) +&<!-,1%; &1 1(+&!10,2*#!!

Indoor temperature stability and range!:;&!<&*&3*-)!1;(88!=&!*&1*&<!(1!1'&32.2&<!2,!
$&3*2- Y#HB!1:(88!-'&)(*&!-G&)!*:&! (+=2&,*1*&+'&) (*0)&! ) (,6&! - (*! ! 8&EBI K

LY"95! ANEA! *-| HHJaB! (,<! 1;(88! &T;2=2*! ,-1 -=1&38&! 3;(,6&1! 2,! *;&! <&*&3*2-,!
'&).-)+(,3&11'&32.23(*2-,'62G&,! 2,! $&3* T H#D! $'&&<@!012,6! *&1*!-=Q&3*1!1821*&<!2,!
*&1)-?18(=&8&<!gCCU%![&)2.23(*2-,!:&1*n!2,179/!_&'-)*IHFFMFX#!

Indoor/outdoor temperature stability and range#! :;&! <&*&3*-)! 1;(88! =&! *&1*&<! (1!
1'&32.2&<!12,!$&3*¥#HB®!1;(88!-'&) (*&!-G&)(,=2&,*!*&+'&) (*0)&!) (,6&!-.! (*18&(1*!!
MNX&! *-1YJIo5! AMNA! *-! HLI%&aB! (,<! 1;(88! &T;2=2*! ,-11&)G(=8&! 3;(,6&1! 2,! *;&!
<&*&3*2-,'&).-)+(,3&!1'&323(*2-,162G&,! 2,! $&I* IHLHR' $'&&<@!012,6!*&1*!-=Q&3*1!
821*&<!12,1*;&!)-?18(=&8&<!gCCU%![&)2.23(*2-,!:&1*n! 2,1 79/ _&'-)*HFFMFX#!119.1*;&!
<&*&3*-)i1!1'&32.2&<!-'&)(*2,6!)(,6&! & TB&®L*&+'&)(*0)&! 82+2*1!12,<23(*&<! (=-G&@!

* &1<&*&3*-)11;(88!=&!*&1*&<!(*1*;&!1'&32.2&<!)(,6 &#

Relative humidity stability and range#!:;&!<&*&3*-)!1;(88!=&!*&1*&<!(1!1'&32.2&<!2,!
$&3*2- N#HN <! 1;(88! &T;2=2*! -1-=1&)G(=8&ER 1! 2,! *;&! <&*&3*2-,!'&).-)+(,3&!
1'&32.23(*2-,162G&,!2,!$&3T24 1 $'&&<!1012,6!*&1*1-=Q&3*1!821*&<!2,1*;&!1)-?18(=&8&<!
gCCU%![&)2.23(*2-,1:&1*h12,179/!_&'-)*ITHFFMFX#!

Environmental protection, indoor.! ;;&! <&*&3*-)! 1;(88! =&! *&1*&<! (1! 1'&32.2&<! 2,!
$&3*2- Y#HB! 1;(88! +&&*! -)! & T3&&<! *;&!§&R(2) .-)! 3-+'82(,3&! *-! 9VS! YFIEI@!

HWI!



5.7.8

5.8

5.8.1

5.8.2

5.8.3

5.9

5.9.1

59.1.1

5.9.2

38(112.23(*2-,! 95LH@! (,<! 1;(88! &T;2=24&)G(=8&! 3;(,6&1! 2,! *:&! <&*&3*2- ]
'&).-)+(,3&! 1'&32.23(*2-,162G&,! 2,1 $&3*HAHD $'&&<@! 012,6! *&1*1 -=Q&3*11821*&<!2,!
*:&1)-718(=8&8&<IgCCU%![&)2.23(*2-,1:&1*n12,179/!_&'-}*HFFMFX#!

Environmental protection, indoor/outdoor.! :;&' <&*&3*-)! 1;(88! =&! *&1*&<! (1!
1'&32.2&<!2,! $&3*X#HD! 1;(88! +&&*!-)! & T3&&IERE) & +&,*1! .-)! 3-+'82(,3&! *-!

9VS! YFJEI@! 38(112.23(*2-,! 95JL@! (,<! 12(8B1 &T-=1&)G(=8&! 3;(,6&1! 2,! *;&!
<&*&3*2-,I'&).-)+(,3&!1'&323(*2-,162G&,! 2,! $&I* HIHLH#R' $'&&<@!012,6!*&1*!-=Q&3*1!
821*&<!12,!*;&!)-?18(=&8&<!gCCU%RRY2-,!:&1*n!12,179/!_&'-)*IHFFMFX#!

Mechanical Requirements

1 &I<&*&3*-))(,<!(88!-.12118- &, *11(,<I*;&2)! 2,*&)3-, &3*2-,111(88!=&!*&1*&<!.-)!
+8&3;(,23(8!<0)(=282*>1(,<!)066&KL#!I!:;&1*&1*112<& *2.2&<12,1*;2111&3*2-,11;(88!=&!
'&).-)+&<I-, 1%, &11 (+&10, 244!

1 &I<&*&3*-)1(,<!(88!-.12*113-+"-, & *11(,<I2*&)3-,,&3*2-,1!1;(88!=&1*&1*&<!.-)!1;-30!
)&121%(,3&1(1!1'&32.28<12, IS&BHRIYHN!1;(88110=1&R0&, *8>1+&&*!*;&!)&R02)&+&,*1!
62G&,12,1$&3*VHLHD$'&&<@!012,6*&1*-=QRAD I8R1}-?!8(=&8&<!gCCU%!
[8)2.23(*2-,1:&1*h12,179/]_&'-)* HFFMFX#!

1 &1<8*&3*-)(,<|(881-.12*118- & *11(,<1*;&2)! 2,%&)3-,,&3*2-,111(88!=&1*&1*&<].-)!
&,38-10)&1)262<2*>1(111'832.28<12, | NGB THE!1;(88!=8!(=8&!*-172%:1%(,<!(1.-) 3&!
- INFI7IAXI8=1#B#

Alarm Indicator Requirements

Audible alarm indicators.! ;;&! <&*&3*-)! 1;(88! =&! *&1*&<! .-)! (0<2=8&! (8()+! 2,<23(*-)1! (1!
1'&32.2&<!2,'$&3*#H¥{ D88! (0<2=8&!2,<23(*-) 1! A-E; )& ()";-,&B! 1;(88!")-<03&! (,!
(8()+*M1*(*&!1-0,<!&110)&!8&G&8!-.| X <) T, 1 *; &) -=Q&3*1*& 1 *&<! 21| FAW!+! | F#FW! +!
)+ * &1 <&*&3*-)! (11 +&(10)&Z, ! (33-)<(,3&! 22*;1 $&3*2-¥#HHK a-)! 1*(*01! 2,<23(*-)1@! *;&!
(0<2=8&!(8()+!1;(88!=&! (1*?-M1*(*&! (0<2=B8EB&AB&!A(B()+ 1*(*&B!(,<!2,(3*2G&!A,-,(8()+!
1*(*&B#!'a-)!+&*(8!-=Q&3*1?()! 2 & <2=8&!(8()+!1;(88!=3&R0&,3>M")-'-)*2-,(8!(0<2=8&!
(80+!-)@!-*2-,(88>@!(1*?-M1*(*&!(0<2=8&!(8()+#!

Earphone jack#!9.!(,!&()';-,&!Q(30!21!110"82&<!?2*;!*;&!CCU% @' *;&! &()";-,&' 1;(88!
<21(=8&!*;&!(0<2=8&!(8()+!2,<23(*-)I1?;&! &()';-,&! 21!'8066&<! 2,*-1*:&! &()';-,&!
Q(30#!

Visible alarm indicators. :;&! <&*&3*-)! 1;(88! =&! *&1*§<6G212=8&! (8()+! 2,<23(*-)1! (1!
1'&32.2&<!12,1$&3*THHIM D,>1G212=8&!(8()+!2,<23(*28817&!)&(<28>!'&)3&*2=8&#! :;&!

HI!



G212=8&! (8()+! 2,<23(*-)1! L=@8 *?-M1*(*&! G212=8&! (GBAG&! A2880+2,(*2,6B! (,<!
2,(3*2G&IA, -, 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*2-1-1*%&(*&)>@! ?;23;! 1;(8&! (3*2G (*&<! 2.1 *;&! =(**&)>! 3-,<2*2- !
<)-'11*-1(18&G&S8!; (*13(,!3(0U&&6) (<(*2-,1-.1*; &< &*&3M&) .- )+(,3&!) &R02) &<!=>1*;21]
1*(,<()<#!!

5.9.4 Metal object alarm indicators.!:;&! +(T2+0+! <&8(>! =&*?&&,! (3*2G(*2-,! -.! (88! (8()+!
2,<23(*-)1'1AG212=8&@! (B4BBY(*-)>B! 1;(88! =& EFFR®H#{ <! *;&! +(T2+0+!<2..&)&,3&!
2,<0)(*2-,!(+-,6!(88!(8()+!2,<23(*2-,1!1;(88!tar 11!*;(,'\EFF!+1!(1&1*&<!2,!(33-)<(,3&!
22%:1$&3*2- Y#H¥ D3*2G(*2-,1-.1 (,! (8()+! 2,<23(*-)! (88! =&! <&.2,&<! (1! *;&! 2,1%(,*I *;&!
(80)+!2,<23(*2-,1;(11)&(3;&<!;(8.12*1! (+'82*0<&@! ?;&)&! *;&! (+'82*0<&! 21! <&.2,&<! (1! *;&!
<2..8)&,3&! =8&*?8&,1*;&!;26;! A(8()+! 1*(*&BB-R! A,-! (8()+! 1*(*&B! -0*'0*!-.1 *;&! (8()+!
2,<23(*-)#! ;& <0)(*2-,1-.1*:&! (8()+! 2,<23(*221! <&.2,&<! (1! *;&! <2..&)&,3&! =&*?&&,! 2*1!
2)1*1(,<11&3-,<1%)(,12*2-,1-330))&,3&! 2,1*{F1&! . 2)1*1*)(,12*2-,1-330))&,3&! 2,1*(,*! 21!
*&12,1*(,*1 % &! (+'82*0<&!-.1 (8()+! 2,<23(2**(2,1!;(8.! 2*1! (+'82*0<&@! ?;23;! ;("&,1!
<0)2,6!(3*2G(*2-,!-.1%:&! (8()+! 2,<23(*-}#R&1 1&3-,<!*)(,12*2-,1-33]8,3&! 2,1*(,*1 21! *;&!
2,1*(,*1 *;&! (+'82*0<&! -.! *;&8()+! 2,<23(*2-,! <&3)&(1&1! (8.! 2*1! (+'82*0<&@! ?;23;!
("&,1'<0)2,6!<&(3*2G (*2-,!-.1*%;&!(8()+!2,<23(*-)#!

5.9.4.1 Audible alarm indicator for metal object detection!9.!*;&!<&*&3*-)!;(1!(,!(0<2=8&!
(8()+@';&!(0<2=8&!(8()+!2,223(;(88!=&!")-G2<&<!=>I&P.)&R0&,3>!")-"-)*2-,(8!
(8()+!12,<23(*-)1-)!1(1*?-M1*(*&!(8()+!2,<23(*Pt#; &!<&*&3*-)101& 1! (I<&*&3*-) ! (8() +!+-<&!
1&8&3*2-,11?72*3;1*-11&8&3*1(0<2=8&! (&)@ & 172*3;!1;(88!P!.-)!(*!18&(1*!*;) &&!
<21*2,3*1*- &111&'()(*&<!=>!(*18&(1* EFABR&**; &) &REH&, *1!-.11&3*2- I#I#| HE
(<! JHIHLAN

5.9.4.2  Frequency proportional alarm indicator for metal object detection!:;&!.)&R0&,3>!
)-'-)*2-,(8!(8()+!12,<23(*-)! 1;(88!")-G2<&!(,!(0<2=8&!{8P,<23(*2-,1?2*;!(,!(0<2-!
)&R0&,3>1-0%0*13-,*2,0-018>!")-"-)*2-,(8!*-1*;&1<&*&3*2-4 {B#!:;&!.)&R0&,3>!
)-'-)*2-,(81(8()+'2,<23(*2-,'1;(88!;(G&!(IRQ&13&,*11*(*&!.)&RO&)ZAN (*& @ +&(10) &<!
2,1(33-)<(,3&!122%;1$&3*2-YHHED!- .| -*1+-)&!*;(,|1JICPb#!:;&!")-'-)*2-,(8!(8() +!
2,<23(*2-,11;(88!G()>!=>®(B''H@FFF!CP!?2!8,)&R0&,3>!)(,6&!-.|JFFICP!*-IL @ FFF!
CP!-)-=Q&3*1!G()>2,a12P&!.)-+!*;&!1+(88&1*1*8Q&R3*1!-.1(,!(")-)2(*& -=Q&3*!112P&!
38(111*-1*;&1+&*(81*&1*!'(,&8!<&13)2=&<!2 | ¥&EPRHHIR.! ) &R0&,3>!-.1*:&!(8()+!
2,<23(*2-,1.-)1*;&1*&1*0Q&3*1211<&126 jA&<!*;&!.)&R0&,3>!-.1*;&8()+!2,<23(*2-,!
SN &IH+H&*(81*&1H)'(,&8!1211<&126 (1858 !.)&R0&,3>!-.1%;&1&!(8()+!2,<23(*2-,1!1;(88!
=&/(G&)(6&<!.-)!(*18&(1&)2-<!-.IHF!1#!

5.9.4.3 Two-state alarm indicator for metal object detection.;&!*?-M1*(*&!(8()+!2,<23(*-)!
1;(88!")-G2<&!(*?-M1*(*&!(0&A8Y+!2,<23(*2-,*-1(8&)*!*;&!-'&) (*-) I*-1*; &) &1 &,3&!-.!
(14+&*(8!-=Q&3*#!:;&!*?-M1*(*&!(8()+12,<2B((8B!")-<03&!,-110,<!12,*;&! - (8()+!
EF!
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1*(*&1(,<11:(88!")-<03&!(,/(0<2-1.)&R0&,3>1(B(2*:2,*:&1)(,6&!-.| IFFICP!*-IL@FFFICP!
22%1(IMNI<Z!.)&R0&,3>1=(,<?2-.18&111%;(,|HFK!-.1*: & 1 &883*&<!-'&)(*2,6).)&R0&, 3>!
(,<!(1.)&R0&,3>1<)2.*1- 18& 1L HK!-.1*:&11888&3*&<!-'§2,6!.)&R0&,3>!-G&)! (> EM;!
'8)2-<#12)&R0&,3>11(+'8& 111 £8BYO&,1&G&)>1J1+2, ljIHI+2 #!

Visible alarm indicator for metal object detection!:;&!<&*&3*-)!1;(88!;(G&!(!G212=8&!
(8()+!12,<23(*2,6!*;&!)&1&,3&!-.!1(1+&*(8!-=Q&B*&!*()6 &*! 1'(3&&! (B()+! 1*(*&!.-)!

* &1+&*(8!-=Q&3*1<&*&3*2-,1G212=8&IP3()+)11,;(88!=&!(3*2G&!A2880+2,(*2,6B@!(,<!
*&!,-,(8()+!11*(*&!1;(88!=&!2,(3*2G&!A28BD+2,(*2,6B#!:; &!+&*(8!-=Q&3*!1<&*&3*2-,!
G212=8&!(8()+!2,<23(*2-,'1;(88!=&!<QP*Z,3%*;&)!G212=8&!(8()+!2,<23(*2-,1#!

5.10 Metallic Interference Requirementd

5.10.1

Metallic wall interference#! :;&! <&*&3*-)! 1;(88! ,-*! )-<03&! (! -12*2G&! (8()+!
2,<23(*2-,17;&,1-'&)(*&<!,&()!1+&*(8! 2(881@*&1*&<!2,!(33-)<(,3&! ?2*;| $&3*FHEF
(,<1?2*-0*1 (<QO01*2,6! *;&! <&*&-,! 1&,12*2G2*>! 1&**2&A.01*;&! *&1*1!1 62G&,! 2,!
$&3*2- Il

EH!
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6. Test Methods
6.1 General Test Requirements

6.1.1 V(3;1(,<!&G&)>1*&1*11;(88!=&!'&).-}&!-, & 1(+'8&!1) &) &1&, *(*2G&!-.1%;&!
1-<03*2-,1+-<&8#!!

6.1.2 D88!*&1*I<(*(!(,<N&B&G(,*!-=1&)AEFZ88!=&!)&3-)<&<!(,<N&'-)*&<#!
6.2 General Test Conditions

6.2.1  Test location!:;&!<21*(,3&!=&*?&&, !(,>1+&*(81-=Q&3*I-*:&)*{&(1*1-=Q&3*!(,<I*;&!
38-1&1*!'()*1-.1%:&1<&*&3*-) 11 £BBB)&(*&)!*;(,IFAWI+ANHI2 #B#!!

6.2.2  Environment.!D**:&1%2+&1- 1+:&1*&1+1 @ !*; &I (FER&!&)(*0)&!1;(88!=&12,1*:&1)(,6&!
1'832.28<!12,1$83*2HX ) 1*:&1(")-)2(*&!("823(*2 -,A2,<--)I-)I2,<--)b-0*<--)Bel*;&!
)&8(*2G&1;0+2<2*>11;(881=&),-,3-,<&,12,6#

6.2.3  Preparations!7&?!=(*&)2&1!-.1%&1*>'&182 2&:&-'&)(*-)i1!+(,0(8!1;(88!=&!
2,1%(88&<!(*1*:&1=862,,2,6 &IF&I*11(,<I(112, 1¥)03*&EIHR 1 *+&*;-<#ID,>!1&*0')-)!
3(82=)(*2-,/(<QO1*+&,*111'€32.2&<12, 1*:&1J&) (¢, 0(8!1:(88!=&1'&) .- +&<I2.) &R02)&<#!

6.3 Test Objects and Equipment

6.3.1  Test objects!:&1* -=Q&3*1!(,<! (88-7&<!-)2&;*(12;(88!=&! (1!62G&,12,1 79/! _&-)*!
HFFMFX#!

6.3.2 Three-axis positioning system.;;&! *))&&M(T21!-12*2-,2,6! 1>1*&+! 1;(88! +&&*! *;&!
-88-72,6)&R02)&+&,*1\!

0621'8(38+&,*@!T!(,<!>!(TI&IN#!
%21'8(38+&,*@'PM( TRt
5-12*%2-,1(330)(3>@'&(3; /(T2 1\ H!++#
5-12%2- &' &(*(=282*>@!&(3; /(T2 1\IH++#1!
U(T2+0+11887?11'&&<@'>M(TE b 1#!

& BB BB

6.3.3 Microphone (audible alarm indicators)#! :;&! +23)-';-,&! 21! *;&! (0<2=8&! (8()+!
2,<23(*2-,! <&*&3*-)#!19*1 1;(88! =&! 01&<! *-1 <&*&3*! (,! (0<2=8&!'-12*2G&! (8()+! 2,<23(*2-,(
1;(88!=&! 3('(=8&! -.! <&*&3*2,6! *;&! (0<B{F&2,<23(*2-,! (1! <&13)2=&<!2,! $&3*2-,!

EN!



6.3.4

6.3.5

6.4

6.4.1

6.5

6.5.1

6.5.2

6.5.2.1

JHIHH(,<! 1;(88!)-G2<&! (,! (,(8-6! -0%'0* *:(*1 3(,! =& 2,*&).(3&<! *-1 *:&! 3-+'0*&)!
3-,%)-88&)!A1&&!$& VAN BH!

Light detector (visible alarm indicators).! :;&!826;*! <&*&3*-)! 21! *;&! G212=8&! (8()+!
2,<23(*2-,1<&*&3*-)#!19*1 1;(8B1&& 1 *-1<&*&3*! (1G212=88GK.! (8()+!2,<23(*2-,@!1;(88!
=&! 3('(=8&!-.1=&2,6! (**(3;&<!<2)&3*85&5212=8&! (8()+! 2,&23(! <&13)2=&<!2,!
$&3*2- D#I#H,<!1;(88!")-G2<&! (,! (,(8-6! &B&3*[BB-0*'0*! *;(*! 3(,! =&!2,*&).(3&<!*-!
*&13-+'0*&)!3-,*)-88&)! A1&& ! $&IYHN B!

Computer controller. :;&!3-+'0*&)! 3-,*)-88&)! 1;(88}(G&!2,1*(88&<! (,<!-'&)(*2-,(8!
(88! ,&3&11()>! ;0)<?0&! (,<! 1-.*?(0)&! .-))-G2<2,6! 2,1*)0+&,*! 3-,%)-8! (,<! <(*(!
(3R0O212*2- #!

Electrical Test for Minimum Battery Life Test

9,1*(88! 2,1 *;&! <&*&3*-)! ,&?!-)! .088>! 3;()6&<! =(**&)2&1! -.| *&! *>'&! 1'&32.2&<! =>1 *;&!
+(,0.(3*0)&)#!:0), 1% &I <&*&3Y!-,1(,<!8&(G &I 2¥!- 1.-)(13- *2,0-01IHY ;1 H!;'&) 2-<!

(1(1*&+'8&) (*0)&I=&*?&&, |HIB!(,<IENDBHI2*: 2, IH!;L)-+1%:81& <I-.14:211'€)2-<1(,<!

22%:-0%1 3;(,62,6! *;&! =(**&)2&1@! *&&AF R *&3*-)! 2,! (33-)<(,3&! 22*;! $&3* A LHED!
$8&<@!.-)!(1*&1*-=Q&3*-.1:&1(")-)2(*&B2O12P&I38(11@!(1!821*&<12, I*;&1)-?18(=&8&<!
gCCU%![&)2.23(*2-,1:&1*n12,179/!_&'-Y*IHFFMFX#

Detection Performance Tedt

1 &1<8*&3*2-'&).)+(,38!1;(88!=8I&G (8B I*; &I*& 11+ 8&*:-<11<&13)2=8&<I2, I*:21!

183%2- #1::81<21%2,3%2-, 12| MRBI=&*?8&,1*:81<2..&)&, 1 12P&I38(11&11211%:&1<2..&)&,3&!2,!
* QI*QTHI1&'()(*2-,1<21%(,3&!- 1%, &I+ &(10)&+&, *I'8(,&I(,<1*;&I*&1H-=Q&I*1#!1:; &1<&*&3*-)!
1;(88!=&!(<Q01*&<!2,1(33-)<(,3&!?2*:1¢:8(3*0)&)i1!-'&)(*2,6!2,1*)03*2-,112.!

("823(=8&#

Detection Sensitivity Test

Initial procedures.!V,10)&*;(**:&1(8()+12,<23(*2-,14&3*-)I(,<I'-12*2-,2 6!1>1*&+()&!
3-,, &3*&<IH-1%;&13-+'0%&,)13- ¥)-88&)#1:0):11*:&1(8() +12,<23(*2;1<&*&3*-) @!3-+'0*&)!
3-%)-888)!(,<!-12*2- 2 BI1H*&+@!(,<IG&)2.>!')-'&) &) (*2-, I 1*: &1 +&(10) &+& *!
1>1*&+#1V, 10)&!*:(*1*:&ICCU%I2111& 3B BB+, &1 <&*&IHGK&)!(,<!*; (*I+:&]
<&*&3*-)1:-8<&)1211 2T&AIZ*D- 1(,<!1&30)&<N)&B(*2G&*-1¥;&1*:)&&M(T21!-12*2- 2, 6!
1>1*&+HID*(3; 1%, & & 1 *1-=QREIH&)-'&)1-) 2&, *(*2-, 15-1%:&1'-12%2, 2 611>1*&+#1:0),!

- % &ICCU%(,<!&,10)&!*;(*12*11-0%0*121182-,2,61')-'&)8>1=>1,-+2, 61(13:(,6&12,
*&1(8()+12,<23(*2-,1<&*&3*-)1-0*0*(11(1+BH=Q&3*I211=)-06;*1 &()1*; & CCU%#!V,10)&!
* (1 G IF& 1 H-=Q& 3K &1, 2%(,>1-%,&)1-=Q&3*117;28&12, 1+-+2- #!

EL!



6.5.2.2 Performing the Measurement!$&*!*;&!3-+'0*&)!")-6)(+!*- 1'&).-)+!(,'TM>!13(,!2,!
*&11'&32.2&<!+&(10)&+& *I'&{(*1*;&!1'&32.2&<!1'&&EHIBETM(T21!'-12*2- 1*-1*;&!
1'&32.2&<!8-?&)' TM(T21!13(,!)(,6&!BE#2AtFH!(,<!13(,!*;&!I>M(T21#!_&3-)<!(,>!
'-12*2G&!(8()+!2,<23(*2-,'1012,6'*;&!(8()+'2,223¢&*&3*-) ! (1!*;&!>M(T21!13(,!21!=&2,6!
'&).-)+&<#19,3)&+&,*1*:&ITM(T21!I'-12*2- PSHjIF#H!3+!(,<I'§).-)+!(I>M(T21113(,#!
_&'&(** &I TM(T213)&+&,*I(,<I>M(T21!1181,*28!*; &I TM(T21!"- 1,22 2H*1*;&!1'&32.2&<!
0"&)ITM(T21113(,1)(,6&!8ZHIF#JI13+#1:;&13&,*&)!.-) "&I>M(T21113(,1!1;(88!=&!*:&!
<&*&3*-)(T21@!(,<'*;&!13(,1!1;(88!&(AB&A1*;(,\LFB+!jIF#H!3+!8-,6#!

6.5.3 Speed Test

6.5.3.1 Initial procedures.!V,10)&!%;(**:&1(8()+12,<23(*2-,14&3*-)1(,<1*;)&&M(T21!-12*2- 2,6
1>1*&+1()&!3-,,&3*&<I*-1%:8180*&)13- *)-88&)#1:0),I-, | *;&1(8()+12,<23(*2-,I<&*&3*-) @!
3-+'0%&)13-,%)-888) @K!*) &&M(T21!-12*2- 261 *&+1(,<IG&)2.>1)-'&)!-'&) (*2-,I-.I*:&!
+&(10)&+&,11>1*&+#1V, 10)&!*;(*1*;&ICCUIZAN)&8>!: &8 <|=>KEGR 3*-)!:-8<&)!(,<!
*: (*1%: & 1<8*&3*-)1;-8<&)1211. 2T&<12, - 1041 &30)&<!) &8 (*2G&!*-1%:&1*) &&M(T21!
12%2- 2 B11>1*&+HID**(3;1%,&1*& 1*1-=QEBRD)-'&)1-) 28, *(*2-, %1% &1%) & &M (T 21!
-12%2- 2 611>1*&+#1:0),1-, 1% &ICCU%!(,<., 10)&!*:(*I*;&1<&*&3*-)1-0*0*121!
0,3*2-,2,61')-'&)8>1=>1 -*2, 61(13;(,6&!2,1%;&(8()+12,<23(*2-1<&*&3*-)1-0*0*I(1!(!
+&*(81-=Q&3*1211=)-06;*!,&()*;: &ICCUYHIG 1% &1*& 141 @& 31 <-& 11, -1 21, >!

. &)1-=Q&3*112;28&12, 1+-*2- #!

6.5.3.2 Performing the measurement$&*1*;&!3-+'0*&)!")-6) (+!*-'&).-)+(I>M(T21!13(,!
'(112,6!%;)-06;!*;&!<&*&3*-)|(T21JIF#H!3#%,&!(")-)2(*&!+&(1 0)&+&,*!'8(,&!(*1*;&!
1'&32.28<!1'&&<#! &3-)<!(,2P*2G&!(8()+!2,<23(*2-,172%;1*;&!(8()+!12,<23(*2-,!<&*&3*-)!
(1™%;&!I>M(T21113(,1211=&2,6!'&).-)+&<#!:; &&JB*; &!>M(T21!13((88!=&*; &!<&*&3*-)!
(T2112,1%&1(")-)2(*&!+&(10)&+&,*I'8(,&@!(,<!*;&!>M(T2(!1;(88!=& L F!3+ljIF#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*&<! *-1 *:&
2(G&.-)+)&3-)<&)!(,<I*; (*1*%:&1%) &&M(T212*2-,2,6! 1>1*&+1(,<12(G&.-)+1)&3-)<&)!
(&1 3-, &3*&<I*-1%,813-+'0%&)! 3- %)-88&)8), | - | ;&1 (B()+! 2,<2 3(*2-,1<&*&3*-)@!*:&!
2(G&.-)+1)&3-)<&) @' *:&! *)&&M(T21! 52BIA>1*&+@! (,<! *:&! 3-+'0%&)! 3-,%)-88&)!
(,<1G&)2.>1")-"&)! -'&)(*2-,1 -1 *: &1 +&(10) &+& *! 1>1*&+#1V,10)&! *:(*1 *:&! CCU%! 21!
1830)&8>!:88<1=>1% &1 <&*&BEH @!*; (1 ;8! <&*&3*-KBJ 211 2T&<I2,'-12%2- 1 (,<!
1830)&<! )&B(*2G&! *-1 *:&! *)&&M(T21! -12*2-,2, 6! (J=1*@4-@&! >M(T21! 13(,! 21!
1>++&%)231 (=-0*! *:&! <&*&3*-)! (T21! jl HEBB**(3;! *&) *&1* -=Q&3*! 22%;] *:&1")-'&)!
28K (*2- 1*-1%: &1 *)Q&M(T211-12%2- 2 61 1>1*&+#1:0),! -, 1*:& CCU%! (,<! &, 10)&! *:(*
*&1<&*&3*-)1-0¥0*1211.0,3*2-,2,6!")-'&)8>!=>1 +2 61 (13;(,6&!2,!*:&1'-12%2- 1- 1*:&]
)(3&! -1 %:&! 2(G&.-)+! )&3-)<&)! 3:(,,&8! 3-))&1"-,<2,6! *-1 *:&! (8()+! 2,<23(*2-,!

EJ!



<&*&3*-)I(11(1+&*(81-=Q&3*1211=)-06;*: &[T CU%%HIV,10)&!*; (*I*;&!*&1*1-=Q&3*1<-&1!
*12%(>1-%:8)1-=Q&3%117;28&12, 1+-*2- #]

6.5.4.2 Performing the measurement$&*!*;&!3-+'0*&)!")-6)(+!*-1'&).-)+! ('LF! 3+!j! F#H!
3+18-,6! >M(T21! 13(,! 1*()*2,6! MEF! 3+! j|F#H)-+! *;&! <&*&3*-)! (T21! (,<!'(112,6!
*)-06;! *:&! <&*&3*-)! (T21! j! F#H! 3+! 2 &*;(")-")2(*&! +&(10)&+&,*! '8(,&! (*! *;&!
1'&32.2&<! 1'&&<#! 5&).-)+! %:A()<M6-2,6! >M(T21! 13(,&! *)266&)! *;&! ?(G&.-)+!
)&3-)<&)!*-1(BRO2)&! <(*(1.)-+!*&! 3;(,,&8! *-172;23;1*,&! (8()+! 2,<23(*2-,! <&*&3*-)! 21!
3-,,&3*&<#!1];&,1*;&!>M(T21!113(,!121!3-+8R@!*) 266 &) *;&!?(G&.-)+!)&3-)<&)*-13&(1&!
<(*('(3R0O212*2-,#!

6.5.4.3 Analyzing the data B alam indication instants!!"12,6!+&*;-<11<&13)2=&<!2,!19VVV!
$*(,<O)<'HWHMEFFN@!3-+,81&12*2(8!2,1*(1ft@'*;&!.2,(8!2, 1*(t#@ [ ,<!*;&!.2) 1*!(,<!
1&3-,<1JF1k!)&.&)&,3&!8&G&8! 2, 11(I{1@@! -.! *;&! ?(G&.-)+! (3R02)&<!2,1 1&3*2-,!
Y#IHLHES-+'0*&!1*;&!1+2<<B8&!2, 1 *(1x@"-.!*;&!?(G&.-)+!012,6\!
t, &tF#
E

tm( tF I
!
S-+0*&I1%,&12,2+2(81(8()+12,<23(*2-,12, 1*(t:@"012,6\!
|

ty (t, &t@
|

D,<I3-+0*&!*:&1.2,(8!(8()+12,<23(*2-,12, 1*(,*@@'012,6\!
I

t, (te &t #

6.5.4.4 Analyzing the data B alarm indication state!S-+'0*&!*;&! <0)(*2-, @,@! -.! *;&!
(8()+2,<23(*2-,1126,(8!=8&*?&&(,<! t1012,6\!

T, (to&t

S-+'0%&!*:&1'8)3&,*(6&! -.! Tod .-)! 2:23;1 %:&1 126,(8! 21! 8&11! *:(,1 ;& E! k!)&.&)&,38&!
8&G&S@!7;23;1211<&*&)+2,&<1012, 61413 P=8<! 2,1 OVVVI $*(,<()<! HWHMEFFN#!19.!
*211'8)3&,*(6&!12118& 1 LIHEK@'*:&,1%:&1(8()+12,3¢2-, 11*(*&121],-*I(3*2G&H!

6.6 Operator Control Tests

6.6.1  Power On/Off Switch. ;;&!'-?&)!- b-..1172*3;11;(88!=&!3>38&<@!(,<!*;&I<&*&3*-)!
1;(88!=&!-=1&)G&<!*-13&(11@,8*2- 1<0)2,6!'-2&)!-..! (,<!=&!-=1&)G&<!*-1.0,3*2-
<0)2,6!-2&)!- #1a0,3*2-,(82*>11;(881=&!3:&30=>'(112,6!(!8()688.1*!-=Q&3*,&()!

EY!



6.6.2

6.7

6.7.1

6.8

6.8.1

6.9

6.9.1

6.10

6.10.1

6.11

6.11.1

* &1<@&3*-)I(,<!-=1&)GR(,|(8()+!2,<23(*2-,#

Audible Alarm On/Off. :;&!(0<2=8&!(8()+!1;(88!=&!<B&<!(,<!*;&!<&*&3*-)!1;(88!
=&!-=1&)G&<!*-! -*162GRO<2=8&!(8()+!2,<23(*2-,!?;&,!(!8()6&!*&1*!-=Q&3*121!
13(,,&<#!:;&!(0<2=8&!(8()+!1;(88'*;&,|=&EB&<!(,<!*;&!<&*&3*-)!1;(88!=&!-=1&) G&<!
*1-G2<&!(,1(0<2=8&!(8(R,<23(*2-,!?;&,*;&!1 (+&!*&1*1-=Q&3*121113(,,&<#!

Radiated Disturbance

- &I<&*&3%-)11;(88!=&!*&1*&<!(1!1'&82I88$5 |EE\EFFW@!S8(11!Z@!(1!(+&,<&<@!.-)!
*:&1)&R0&,3>!)(,6&1!(,<!82+2*1162G&,12,!:(=8&!H!.-)1*:&!$26,(8@!S-,*)-8@!%S!5-2&)!
9,'0%1-)140%'0*15-)*11-. 19VSIYHFFFMYMN\EFFY @!(1!(+&,<&<#!

Electrostatic Discharge

1 &1<&*&3*-)11;(881=&1*&1*&<12,1(33-)<(,3&!122*:19VSIYHFFFMLME\EFFH@!(1!(+&,<&<@!.-
K&G&BIE@!3-,*(3*!<213;()6&@!(,<!HF!*)2(81#!

Radiated RF Electromagnetic Field Immunity

1 &1<&*&3*-)11;(88!=&1*&1*&<!(111'832.2&<12,19VSIYHFFFMLMN\EFFW@!(1!(+&,<&<@!.-)!
K&G&SIEIAN[b+B@!.-)!*;&!)&R02)&G&,12IBE=8&H@!V,*)>IH#E@!-.19VSIYHFFFMYM
H\EFFI@!(1!(+8&,<&<#!

60 Hz Radiated Magnetic Field

- &1<&*&3*-)!1:(881=8!*&1*&<!(1!1'€32.2&<!2,19VSIYHFFFMLMW\EFFH@!(1!(+&,<&<@!.-)
*81*2 6!(*IYFICP@!K&G&S!E!ANDBAB@IIHET-10)&!.-)INFI+2, 1)1 J1+2,1.-)1%:&!
)&R02)&+&,*1162G&,12,!:(=8&IH@!V,*)> H#H@!-.!19VS!YHFFFMYMH\EFFJ@!(1!(+&,<&<#!

Indoor Temperature Stability and Range

&1<&*&3*-)11:(881-'&)(*&-G&)*; & HR& **&+'&) (0)&!)(,6&!-.|(*IB&(1HE¥-ILY! S!
ANEBI*-IHHIlaB#!:; &1<&*&3*-)I1;(881=&*@]H&3Y)<(,3&!?2*;IUIKM$:%MWHFa!
U&*;-<IJFH#L @!(1!(+&<@'5)-3&<0)&!99@!GHN S@!(.*&)!=&2,61&T'-1&<I*-I*:(*!
*&+&)(*0)&!3-,*2,0-018> 1 -FLLjIH#::&1<&*&3*-) '8, 11;(88!=&13--8&<*JBIj 111

NI S122%:2 ILLIF#I11(, <1*&18<12,1(33-)<(,3&!72%;IUIKMSMWHFal U&*;-<| JFEAL @!(1!
(+&,<&<@!5)-3&<0)&I 99 EB(IN!! S!I(*&)!=82,61&T'-1&<!*-1*:(H*&+'&)(*0)&!
3-,%2,0-018>1.)IELL; jIH!:#

EX!



6.12 Indoor/Outdoor Temperature Stability and Range

6.12.1 5 &1<&*&3*-)11;(88!=&!*&1*&<!2 (3332 2*;|UIKM$: %o MWHEE -<! JIFH#L@! (1!
(+&,<&<@!5)-3&<0)&!99 @BNILE @!(.*&)!=&2,6!& T'-1&<!*-1*; (*1*&+'&) (*0)&!
3-,*2,0-018>1.-)IELLIHEA!; &1<&*&3*-)1*;&,1188!1=&!3--8&<!*- INABIXN! 95! 22*;2 1L !
JIFAILN(<1*&1*&<!12,1(33-)<(,3&!?2%19KM$: %0MWHFa@!U&*;-<\ JFE#L @ (1!(+&,<&<@!
5)-3&<0)&!199@! (*URNN!98!(.*&)!=&2,6!&T'-1&<!*-I*If&+'&)(*0)&!3-,*2,0-018>!.-)!
ELLIHL#!

6.13 Relative Humidity Stability and Range

6.13.1 5 &I<&*&3*-)11;(88!=&1*&1*&<!12,!(BB§L?2*;1*;&!)&R02)&+&,*1!-.19VSIYFFYWMEMNF@!
(AN(+&,<&<#!:;&!1+-1*11&G&)&!*&1*!1<€&8)2,!19VS!YFFYWMEMNF@!$&3*2-, | J#E!=11;(88!=&!
01&<\112T13>38&1!{33; &!*&+'&) (*0)&!*)(,12*21 &*1.-)*;12,19VSIYFFYWMEMNF@!
$&3*2- IXENAN@![()2(,*'E!1;(88!=&!.-88-?&<#

6.14 Environmental Protection - Indoor

6.14.1 5 &1<&*&3*-)11;(88!=&!*&1*&<!(121283:!2,'9VS! YFIE(@'323(*2-,!95L H#!

6.15 Environmental Protection: Indoor/Outdoor

6.15.1 5 &I<&*&3*-)11;(88!=&!*&1*&<!(121283<!2,!19VS! YFIE(@'323(*2-,'95JL#!

6.16 Mechanical Durability Test

6.16.1 Shock Resistance Test

6.16.1.1 :;&!<&*&3*-)!1;(88!=&!*&1*&<!2 JZB&!?2%;1*;&1)&R02)&+&,*1!-.19VSIYFFYWIEI
EX\EFFW@!(1!(+&,<&<@!012,6!*;&!;(83U&PL&&! ?2*;!(!,-+2,(8!'&(O!

(33&88&)(*2-,1-. | Y AIFI+IBI(,<!,-+2,(8I'081&K0) (*2-,I-.INFI+1#!!

6.16.2 Enclosure Rigidity Test

6.16.2.1 :;&! <&*&3*-)! 1;(88! =&! *&1*&<! 3)€8,3&! ?2*;! 9VS! YHFHFMH@! $&3*2-,! WH#H#H@! (1!
(+&,<&<#!

6.17 Audible Alarm Test

6.17.1  Test Equipment
EW!



6.17.1.1

6.17.1.2

6.17.2

6.17.2.1

6.17.2.2

6.18
6.18.1.1

6.18.1.2

6.18.1.3

Sound pressure level metel.;&!1-0,<!"&110)&!8&G&&F&)!1;(88!3-+'8>172*;!
D7$9!ISHAL\HIWN@!.-)!*>'&IE@'DM?&26;*2,6 @!)&.&)&,3&!"8a(#0D)&!-.|EF!

Audio frequency measurement system;&!1>1*&+!.-)1+&(10R,6!*;&!.0,<(+&,*(8!
(0<2-1)&R0&,3>!-.1(,(0<2=8&!(8()+!B3¢2-,'1;(88!=&!3('(=8&!-.!+&(10)2,6!(!
)&R0&,3>1<2..&)&,3&!?2%;1(,1(330)(3>!-.!H(GP1;(88!=&!3('(=8&!-.!)-G2<2,6!(!,&?!
+&(10)&+&,*1?22*%;2 IL111(.*&)!(13;(,6&!2,!.) &R0&,3>#!

Test Procedure

Sound pressure level tedb&).-)+1*;&!*&1*12,1(,1(,&3-23!3;(+=&)!-)! (*!(,!-0*<--)!
8-3(*2-,@!(*'18&(1*!Y!+IAEF!.*#B!.)-+)6&18€Q&3*@!?;&) &¥:&&,*!11-0,<!&110)&!
8&G&B!(*1*;&1*2+&!-.I* BIR ! -*1+-)&1*; (| IN!I<Zs(#!5-12%2-,1%;&!1-0,<!")&110)&!
8&G&8!+&*&)!1+23)-";- &IFH#WF!+!ANH!2, B &Qlt*& 3*-)#1U&(10)&1-0,<!)&110)&!
8&G&BI?2%:1%,&1<&*&3*-)I-2&)1("82&<H&N(B()+12,<23(*-)12,1%:&), - (8()+! 1*(*&H!
S(01&'*;&!<&*&3*-)1*-11-<03&!(,/(8()+€!(6(2,'+&(10)&!*;&!1-0,<1)&110)&!8& G &8#!
_&3-)<!*;&!11-0,<1N&110)&!8&G&81#!

Frequency stability test!%-!,-*13(01&!*;&!<&*&3*-)1*-1-<03&!(I-12*2G&!(8()+!
2,<23(*2-,1.)(M1B&(1 ¥ I+ 23+ &)1*; 21 1*2+& @' 3(01&!*; &< &*&3*-) 1*-1')-<03&! (- 12*2G &!
(8()+!2,<23(*2- #1U&(10)&!*;&!.)&R0O&,3>[AHA! 1!(,<!(6(2,! (*ILIILYIHILI(*&) '™ &!
<&*&3*-);(1'1=&&,!3(01&<!*-1")-<03&! (122G &!(8()+!2,<23(*2- #!S-+'0*&!*; &/ (G &) (6&!
)&R0&,3>1<)2 *)(*&!=>1*(02,6!*;&!<BE8F&*?& &, *;&!+&(10)&<!.)&R0&,32&1!(,<!
<2G2<2,6!=>INF!1#!5&).-)+!*;211")-3&<0R#:)&!*2+& 1@ ") &3: 3k (*(!(, <!3-+'0*&!
*&I+&(,!-.1*;&!(G&) (6 &) &R0&,3>1<) 2. *) (*& 14!

Visible Alarm Indicator Test

Test Equipment

lllumination meter. :;&!2880+2,(*2-,1+&*&)!1;(8813&(=8&!-.1+&(10)2,6!826;*!
8&G&81!-.IEJI8Hh<IHF@FFFI8ARR2*:1(,1&))-)!-.! -*1+-)&!*;(, IHFk#!:: &!
2,*&6)(*&<!1'&3*)(81)&1'-,1&!1;(88!=&! APEK!-.I*:&IS-++2112- 19,*&),(*2-,(8&!<&!
8iV38(2)(6&!";-*-'23!130)G&!.-0,<!2,19$4bSOVIENINI\EFFJ#!

Light detector.!;;&!826;*1<&*&3*-))&R02)&+&,*1!()&\!

$ S-(T2(81-0%0%3-,&3%)@")&.&)(=8>1Z75#
$ 40%0*2+'&<(,3&\!! IIFk#

Ell



6.18.2

6.18.2.1

6.19
6.19.1

6.19.1.1

6.19.1.2

6.19.2
6.19.2.1

Test Procedure

Visible alarm indicator test.|5-12%2- I*:&1<&*&3*-)122*%:12*11(8()+12,<23(*-) F£WF!+l]!
F#EJI+)-+1%&1&>&1@!(*|(1*&1*1 1 BARIP; & (+=2&,%12880+2, (*2-,12 L IHF @ FEf!18+b+
HFFFI8+B#1D.*&)!?(2*2,6!(*18&(1*IN!+2,884?!.-)1&>&!(33-++-<(*2-, @!*0), -, I*;&!
<&*&3*-)I(,<!+-G&!(1+&*(81-=Q&3*!, &() &R 3*-)!*-13(01&!(,!(8() +#14=1&) G &!*;&!
2,<23(*2- #_&'&(*1*; &I &IIER1*112*&17;&)&!*: &HA&, *12880+2, (*2-,1211EJ! Stb+
E#J18+b#!

Metal Object Alarm Indicator Test
Test Equipment

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

Z(,<?2<*\I IHFIUCP#!
S-(T2(812,'0%13-,,&3*)@!)&.&)(=8>1Z7S#!
9,'0*12+'&<(,38\Il IHIU #!
70+=&)!-.12,'0%13;(,, &8 1\Im!E#!

©“ BB

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

$ Z(,<?2<*\I1 IHFIUCP#
$ S-(T2(81-0%0%3-, &3%)@")&.&)(=8>1Z75#
$ 40%0*2+'&<(,3&\!! IIFE #

Test Procedure

Metal object alarm indicators. 5-12%2- 1(")-)2(*&!<&*&3*-L0*)(,1<03&) 111-1*; (*I*:&!
-0¥0*1-.1&(3;-112=8&1+&(8!-=Q&3*!(8()+!2,<23(*,1=&!3("*0)&<H#!S-,, &3*I+;&!
-0*'0-. 1% &1&!%)(,1<03&)11*-1(1+08*AMBS! ?2(G&..-)+1)&3-)<&) @!103;1(1!(,!
-13288-13-'&#!S(01&!*;&!+8&*(8!1<&*&YIT3R!(,1(8()+12,<23(*2-, I*;(*121I1H!112,!
<0)(*2-1-)1%:&142, 2+0+1<0)(*2-,|(88-2&< I =$ &I<&*&3*-}#HI$&*I*;&1-13288-13-'&1*2+&/
=(1&I(,<!<&B(>118&**2,6111-1%;(*I*; @R8B-13-'&1<21'8(>11;-?11=-*;1%)(,12*2-, 1!
3-))&1"-,<2,61%-1%:&1(8()+12,<23(*2- #1:; &1 PL*I¥)(,12%2-,13-))&1 -, <11*-1(3*2G (*2- 1-.!
*&1(8()+12,<23(*-) @K &11&3-,<1¥)(,12%2-, 1*-I¥&1<&(3*2G (*2-,I-.1:&1(8()+!
2,<23(*-)#14,381%,&1-13288-13-'&1;(11=8&*)-'8&)8>@!)&3-)<I*;&!2(G&.-)+11.)-+!
&(3:1%)(,1<038)#1%8&*&)+2,&*: &I JFK!)&.BIEB&G&BI2, 1*(,¥IA2, 1¥(,*1(*12;23;*;&!
2(G&.-)+11(3;2&G&! (188G &BI&RO(8!*- | JFKB2*0<&B!.-)1&(3;1)(,12*2-,12,1*:&!
2(G&.-)+1#]_&3-)<I=-*;1%)(,12%2-,11. -} &I2(G&.-)+!3-))&1'-,<2,61*-1&(3;1(8()+!
2,<23(*-)#D1!(,|&T(+'8&@'8(=88*:&1&!)&.8)&, 3&I8&GEBIF( 4 L H@IP; &) &I+
10=13)2"*1<&,-*&11(1*)(, 1<OBEJ*:&IH!(,<!E110=13)2%R,,-*&11*:&!.2) 1*I(,<11&3-,<!
*)(,12%2- 1#1S-+0*&!1* &8()+12,<23(*2-,1<0)(*2-, @@!012, 6\

NF!



tig (1 e b g#!_&3-)<I*&11&*1-.1(8()+12,<23(*Q)(*2-, 11(,<!,*&!2.1*;&!
<2..8)&,38&1=8*7&&,1(,>!-.1*:&1&12AK 112116)&(*&)*:(,|EFFI+1#!!

-13-+0*&1* &I<&8(>1=8&*?&&, (8()+!2,<23(*2-, D@®'018 ¢ ( ‘ti &t J@;&)&!
*&H1(,<1j110=13)2"*11<&,-*&1*&1<2.. &I}, 1<03&) 1!A-)18; &81BI01&<#!!
_&3-)<I%:&1&1<&B(>1!(,<!,-*&12.8EE(80& 1! ()&!6)&(*&)!*;(,JEFFI+1#11

6.20 Test for Operation Near a Stationary Metal Object
6.20.1  Test Equipment

6.20.1.1 Stationary metal wall.;;&!&..&3*11-.1%:&1)-T2+2*>11(1+&*(812(88!-)!.8--)!-, I*:&!
'&).-)+(,3&!-.1%:&ICCU%!()&!(11811&<1012, 6!(1+&*(81*&1*!'(,&8#!!

6.20.1.2 Metal test panel.;;&!+&*(81*&1*!'(,&8!1;(88!=&!MBR,21;&<!1;8&*I3()=-,!1*&&8!"7$!
"HFHJIF - HFEFF@!H!+ I F#FHI+H=IREF HIH1=> T HAE J4++jIF#HN ++1%: 230418
'(,&811;(881=&!+-0,*&<1-)110"-P&<I2(1+(,,&)!*;(*IO&&'LI*:&'(,&8!.8(*#!

6.20.2  Test procedure!:;;21+&1*1211%-1=81'&).-)+&<I@:+(,-&)(*-)1;-8  <2,6!%:&I<&*&3*-)#!
5-12%2-, 1% &I<&*&3*-PB:12*11<&*&3*-)'S((KBB&S!*-@!(, <IFHJIF#FJI+1.)-+@!*:&!
'B(, &) 1% &IF&LH'(,&BI(, <172+ 1%: &I<&*&3*-)|(T2113&, *&) GH)BA & 3*I*-I+: &I+& 1+, &8#!
:0),1-,1%:&1<&*&3*-) @!2(R¥)!*:&1,-)+(81*0),M-,12, <23(*2-,1*-13&(1&@!(,<1?2*;-0!
3:(,62,6!%:&1'&).-)+(,38!1&**2,6 1@!,-*&!*;&€B*-)) & 1'- 1&#IU-G&I*:&1<&*&3*-)-G&) (!
<21%(,3&I-1(")-T2+(*&8>IFHEII+12,1('8(, &I [(88&8!*-I(, <! (*|(1<2B&I- IF#II+jIF#FJ!
+1.)-+1% &R 1H'(,&8I(,<I(*I(1 1'&&<!- IHI+D LI FAEI+h 1 #8(8*:211&,*2)&!")-3& 1 1! HF!
*2+811(,<!,-*&)(,>1<&*&3*-))&1"-, 1&#!

NH!
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7.1
7.1.1

7.1.2

7.1.3

7.1.4

7.2

7.2.1

71.2.2

Labeling and Information

General Product Label Requirements

1 &1<&*&3*-)11;(88!:(G&Y)-<03*18(=&81!'EE+*8>1(,<!G212=8>!(**(3:&<!*-@! 1*(+'&<!
S 1)1)2, 5 &< 14 &I< & & 3*-YH]

D8SI*&TH-, I*:&1)&R02)&<!")-<03*BL=B8!=&!(*18&(1*12,1V,6821;#!

$>+=-811(,<1-%,8)16)(;23(812,.-)+(*2-,!11;( 8BI=&I'&)+2+*&<I*-1=&I01&<!*-110"8&+&,*]
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	2.5 International Commission on Non-Ionizing Radiation Protection (ICNIRP) Publications
	2.6 International Electrotechnical Commission Publications
	2.7 National Institute of Justice (NIJ) Publications
	2.8 National Institute of Standards and Technology (NIST)
	2.9 Society of Automotive Engineers (SAE) Publications
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	3.1 General
	3.2 Standard-Specific Definitions
	3.2.5.1 Detector Axis: An imaginary line passing through and perpendicular to the device’s plane. This line is located within this plane such that the magnetic field around the line has maximum symmetry. This line is labeled as the z-axis. Its location relative to the device’s shape and geometry is specified by the manufacturer. (See Figure 1.)
	3.2.5.2 Detector Plane: An imaginary two-dimensional surface tangential to the location on the detector surface closest to the object being scanned under typical device use. This two-dimensional surface contains two orthogonal axes labeled as the x-axis and the y-axis. (See Figure 1.)
	3.2.6.1 Alarm Indication:  A signal to warn of the detection of a metal object that exceeds the threshold of the selected object class.
	3.2.6.2 Detection Indication:  A signal proportional to the detector response.
	3.2.8.1 Large Object Measurement Plane. Depending on scan speed, this surface is defined as follows: 
	 For a scan speed of 0.5 m/s, 1.0 m/s, or 2 m/s, this surface is at a test separation distance of 8 cm ± 0.25 cm from the detector plane.
	3.2.8.3 Small Object Measurement Plane: This surface is at a test separation distance of 3.5 cm ± 0.25 cm from the detector plane.
	3.2.8.4 Very Small Object Measurement Plane: This surface is at a test separation distance of 1.5 cm ± 0.25 cm from the detector plane.
	3.2.12.1 Large Test Objects: Items used to test the detection performance of HHMDs that locate items nominally the size of a handgun. Dimensions and orientations are provided in NIJ Report 100-07.
	3.2.12.2 Medium Test Objects: Items used to test the detection performance of HHMDs that locate items nominally the size of a paring knife. Dimensions and orientations are provided in NIJ Report 100-07.
	3.2.12.3 Small Object Size Test Objects: Items used to test the detection performance of HHMDs that locate items such as short sections of hacksaw blades, hand-held paint scraper blades, screwdriver bits, small caliber ammunition and handcuff keys. Dimensions and orientations are provided in NIJ Report 100-07.
	3.2.12.4 Very Small Object Size Test Objects: Items used to test the detection performance of HHMDs that locate items such as paper clips, metal pen clips, metal pen refills, and disposable razor blades. Dimensions and orientations are provided in NIJ Report 100-07.
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	4.1 HHMD Requirements
	4.2 Alarm Indication Requirements
	4.2.2.1 If the HHMD has an audible alarm indication, the frequency shall be in proportion to the size, proximity, orientation and material of the metallic object. 

	4.3 Operator Control Requirements
	5.1 Acceptance Criteria
	5.2 Safety Requirements 
	5.3 Electrical Requirements
	5.4 Detection Performance Requirements 
	5.5 Operator Control Requirements
	5.6 Electromagnetic Interference Requirements
	5.6.1.1 The detector, when adjusted to meet the requirements of Section 5.4.3, Speed, shall be tested for radiated disturbance as specified in Section 6.7 and shall receive a pass rating.
	5.6.2.1 The detector, when adjusted to meet the requirements of Section 5.4.3, Speed, shall be tested for electrostatic discharge as specified in Section 6.8 and shall not provide a positive alarm indication in the absence of a test object and shall not fail to provide a positive alarm indication in the presence of a large size class test object.
	5.6.2.2 The detector, when adjusted to meet the requirements of Section 5.4.3, Speed, shall be tested for radiated radio frequency (RF) electromagnetic field immunity as specified in Section 6.9 and shall not provide a positive alarm indication in the absence of a test object and shall not fail to provide a positive alarm indication in the presence of a large size class test object. 
	5.6.2.3 The detector, when adjusted to meet the requirements of Section 5.4.3, Speed, shall be tested for 60 Hz radiated magnetic field as specified in Section 6.10 and shall not provide a positive alarm indication in the absence of a test object and shall not fail to provide a positive alarm indication in the presence of a large size class test object. 

	5.8 Mechanical Requirements
	5.9 Alarm Indicator Requirements
	5.9.1.1 Earphone jack. If an earphone jack is supplied with the HHMD, the earphone shall disable the audible alarm indicator when the earphone is plugged into the earphone jack.
	5.9.4.1 Audible alarm indicator for metal object detection. If the detector has an audible alarm, the audible alarm indication shall be provided by either a frequency proportional alarm indicator or a two-state alarm indicator. If the detector uses a detector alarm mode selection switch to select audible alarm tones, the switch shall allow for at least three distinct tones separated by at least 200 Hz that meet the requirements of sections 5.9.4.2 and 5.9.4.3.
	5.9.4.2 Frequency proportional alarm indicator for metal object detection. The frequency proportional alarm indicator shall provide an audible alarm indication with an audio frequency output continuously proportional to the detection signal. The frequency proportional alarm indication shall have a quiescent state frequency drift rate, measured in accordance with Section 6.17, of not more than 5 Hz/s. The proportional alarm indication shall vary by at least 1,000 Hz within the frequency range of 500 Hz to 4,000 Hz for objects varying in size from the smallest test objects of an appropriate object size class to the metal test panel described in Section 6.20.1.2. The frequency of the alarm indication for the test object is designated f0 and the frequency of the alarm indication for the metal test panel is designated f1. The frequency of these alarm indications shall be averaged for at least a period of 10 s.
	5.9.4.3 Two-state alarm indicator for metal object detection. The two-state alarm indicator shall provide a two-state audible alarm indication to alert the operator to the presence of a metal object. The two-state alarm indicator shall produce no sound in the nonalarm state and shall produce an audio frequency alarm within the range of 500 Hz to 4,000 Hz with a -3 dB frequency bandwidth of less than 10% of the selected operating frequency and a frequency drift of less than 1% of the selected operating frequency over any 2-h period. Frequency samples shall be taken every 5 min ± 1 min.
	5.9.4.4 Visible alarm indicator for metal object detection. The detector shall have a visible alarm indicating the presence of a metal object in the target space. The alarm state for the metal object detection visible alarm indicator shall be active (illuminating), and the nonalarm state shall be inactive (non-illuminating). The metal object detection visible alarm indication shall be distinct from any other visible alarm indications.

	5.10 Metallic Interference Requirements
	6.1 General Test Requirements
	6.2 General Test Conditions
	6.3 Test Objects and Equipment
	6.4 Electrical Test for Minimum Battery Life Test
	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.
	6.5.3.2 Performing the measurement. Set the computer program to perform a y-axis scan passing through the detector axis ± 0.1 cm in the appropriate measurement plane at the specified speed. Record any positive alarm indication with the alarm indication detector as the y-axis scan is being performed. The center of the y-axis scan shall be the detector axis in the appropriate measurement plane, and the y-axis scan shall be 40 cm ± 0.1 cm long.
	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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	6.14 Environmental Protection - Indoor
	6.15 Environmental Protection: Indoor/Outdoor
	6.16 Mechanical Durability Test
	6.16.1.1 The detector shall be tested in accordance with the requirements of IEC 60068–2–27:2008, as amended, using the half-sine pulse shape with a nominal peak acceleration of 5 g (50 m/s2) and nominal pulse duration of 30 ms. 
	6.16.2.1 The detector shall be tested in accordance with IEC 61010-1, Section 8.1.1, as amended.

	6.17 Audible Alarm Test
	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.
	6.17.2.2 Frequency stability test. Do not cause the detector to produce a positive alarm indication for at least 5 min. After this time, cause the detector to produce a positive alarm indication. Measure the frequency at 15 s ± 1 s and again at 45 s ± 1 s after the detector has been caused to produce a positive alarm indication. Compute the average frequency drift rate by taking the difference between the measured frequencies and dividing by 30 s. Perform this procedure three more times, record the data and compute the mean of the average frequency drift rates. 
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