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FQ<Q< ]KI.>-92K990W73.924.92A6-7.92H-07@0HKI.9 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ <:
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FQ<QF ,K-K/15-.92@6/HI3/.75K0-.92.5243-0L39QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ <D
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EQ: *5->@5>-.2?674K/.75KI.24>2409H69050? QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ Fg
EQF B0-@>0523T>0LKI.75 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ E;
EQE BK-K@53-0950T>.924>2T>K4-K7524.2@6//>5K5067QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ E:
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EQEQ: k67.24VKLKIK7@U.QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ E:
EQEQF k67.2P2-39095K7@.273WK50L. QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ EE
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EQi B-051-.24.2H.-?6-/K7@.24V>72'** QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ EE
EQiQ< BUK-W.24>29X951/. QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ EE
EQiQ: ,-65.@506724.2IV3T>0H./.75 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ED
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EQDQ< '**2P2Wj@U.55. QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ED
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iQ< B67405067924V.99K09 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ i:

iQ<Q< B6740506792K5/69HU3-0T>.9276-/KI.9 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ i:
iQ<Q: %--.>-924.2/.9>-. QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ iE
iQ<QF ,-3@0906724.2IK2/.9>-. QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ iE
iQ<QE 86-/.2.52LKI.>-924.2@U6@29H3@0?03.9 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ iE
iQ<Qi '**2/>I50HI.9 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ iE
iQ<QD %99K024.92'**2P2Wj@U.55. QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ iE

iQ: B67405067924.2?67@50677./.75 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ iD
iQ:Q< B674050679276-/KI.924.2?67@50677./.75 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ iD
iQ:Q: B6740506792K76-/KI.9 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ iD
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FQ<Q< $K0725.-/07KI2-K507W9 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ <F
FQ<Q: $K0725.-/07KI2@UK-K@5.-0950@9 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ <i
FQ<QF (4405067KI2K7424.-0L.42HK-K/.5.-9QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ <N
FQ<QE './H.-K5>-.2-.IK5.42HK-K/.5.-9QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ <M
FQ<Qi cK5.25.-/07KI2HK-K/.5.-9 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ :<

FQ: '.-/92K7424.?070506792?6-2'**O25.-/07KI92K742@UK-K@5.-0950@25.-/076I6WXQQQQQQQQQQQQQQQQ :i
FQ:Q< '** QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ :i
FQ:Q: '.-/07KI9 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ :N
FQ:QF BUK-K@5.-0950@25.-/076I6WX QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ :M

E eK90@2?>7@50672K742@6/H67.7524.9@-0H5067 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ Fi
EQ< '**25XH.9 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ Fi
EQ: eK90@24.L0@.295->@5>-. QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ FM
EQF +.L0@.2.T>0LKI.752@0-@>05QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ E<
EQE *[05@U07W2T>K4-K752@UK-K@5.-0950@9 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ EF

EQEQ< "??=95K5.2-.W067 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ EF
EQEQ: e-.Ka46[72-.W067QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ EF
EQEQF !.WK50L.2-.9095K7@.2-.W067 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ Ei
EQEQE "7=95K5.2-.W067QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ Ei

EQi ,.-?6-/K7@.2@-05.-0K26?2'** QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ Ei
EQiQ< *X95./2I6K407W QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ Ei
EQiQ: %T>0H/.752H-65.@5067QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ EN
EQiQF +>-KA0I05X QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ EN

EQD (4405067KI2'**295->@5>-.9 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ EN
EQDQ< cK5.42'**QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ EN
EQDQ: m7040-.@5067KI2AI6@a07W2'** QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ EM
EQDQF m7040-.@5067KI2@674>@507W2'** QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ i<
EQDQE e040-.@5067KI2'**QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ i<
EQDQi e040-.@5067KI2'#&(B2'**QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ iF

i *5K74K-425.952/.5U649QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ iF
iQ< '.952@674050679 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ iF

iQ<Q< *5K74K-42K5/69HU.-0@2@674050679 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ iF
iQ<Q: $.K9>-./.752.--6-9 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ii
iQ<QF $.K9>-./.752K@@>-K@XQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ii
iQ<QE +.90W7K5.420/H>I9.29UKH.2K742LKI>.9 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ii
iQ<Qi $>I50HI.2'** QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ii
iQ<QD cK5.42'**25.9507W QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ii

iQ: *.-L0@.2@674050679 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ iN
iQ:Q< !6-/KI29.-L0@.2@674050679QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ iN
iQ:Q: (A76-/KI29.-L0@.2@674050679 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ iN
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f2E2f D<DEF=FE<2 2B%&G:;;<

iQF $64.924.243?K0IIK7@.2.524VKLK-0. QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ iD
iQFQ< +3?K>524.243W-K4K5067QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ iD
iQFQ: +3?K>52P2@6>-K7523I.L324.2AI6@KW. QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ig
iQFQF +3?K>52P2@6>-K75207L.-9.23I.L3 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ig
iQFQE +3?K>52P25.7906724.2-.56>-7./.7523I.L3. QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ig
iQFQi +3?K>52P2@6>-K7524.2/K0750.72?K0AI. QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ig
iQFQD +3?K>52@K5K95-6HU0T>.2Y@K5KI.H50T>.Z QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ig
iQFQN +3?K>52.72@6>-5=@0-@>05QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ig
iQFQg +3?K>52.72@0-@>0526>L.-5 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ig
iQFQM +3?K>52@-050T>. QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ig
iQFQ<; 867@50677./.752n9o-p QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ D;

iQE ,-6@34>-.924V.99K0924.92@K-K@53-0950T>.9QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ D;
iQEQ< '.7906724.2H6075.2-3H35050L.2P2IV35K52AI6T>3O24+#$ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ D;
iQEQ: B6>-K7524.2@-b5.2-3H35050?2P2IV35K52HK99K75O25'#$ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ D:
iQEQF B6>-K7524.2@-b5.27672-3H35050?2P2IV35K52HK99K75O25'*$QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ DE
iQEQE B6>-K7524.2@-b5.24.2@U6@27672-3H35050?O25,,*$ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ DD
iQEQi '.7906724.2@-b5.207L.-9.2-3H35050L.O24##$ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ Dg
iQEQD B6>-K7524.2@-b5.240-.@527672-3H35050?O258*$ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ Dg
iQEQN B6>-K7524.2@-b5.240-.@52-3H35050?O258#$ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ N;
iQEQg 'K>R24.2/6753.2@-050T>.24>2@6>-K752P2IV35K52HK99K75O24'C4-QQQQQQQQQQQQQQQQQQQQQQQQQQQ N;

iQi ,-6@34>-.924V.99K0924.92@K-K@53-0950T>.9QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ N:
iQiQ< B6>-K752P2IV35K52AI6T>3O25+ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ N:
iQiQ: B6>-K7524.2@-b5.2P2IV35K52AI6T>32-3H35050?O25+#$QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ NE
iQiQF B6>-K7524.2@-b5.207L.-9.2-3H35050?O25##$ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ NE
iQiQE '.790672Y4Ye"ZZ2.52@6>-K752Y5Ye"ZZ24.2-.56>-7./.75 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ NE
iQiQi '.790672P2IV35K52HK99K75O24' QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ Ng
iQiQD B6>-K7524.2/K0750.7O25qQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ gD
iQiQN BKHK@0532P2IV35K52AI6T>3O266 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ gD
iQiQg '.7906724.2@IKT>KW.O24Ye#Z QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ M;
iQiQM '.790672.52@6>-K7524.2@6//>5K5067O24*2.525*QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ M:
iQiQ<; '.79067240-.@5.O248 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ME
iQiQ<< '.7906724.2@-b5.240-.@5.24.2-.@6>L-./.75O248#$QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ME
iQiQ<: 'K>R24.2@-6099K7@.2@-050T>.24.2IK25.790672P2IV35K52AI6T>3O24*C4- QQQQQQQQQQQQQQQQQQQ MD
iQiQ<F B6.??0@0.7524.25./H3-K5>-.24.2IK25.7906724.2@IKT>KW.O2α4Ye#ZQQQQQQQQQQQQQQQQQQQQQ MD
iQiQ<E ]K-0K506724>2@6>-K7524.2/K0750.72KL.@2IK25./H3-K5>-.QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ Mg
iQiQ<i +3@IK99./.752.725./H3-K5>-.QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ Mg
iQiQ<D #39095K7@.25U.-/0T>.275U QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ Mg
iQiQ<N &/H34K7@.25U.-/0T>.25-K790560-.O285UY-Z QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ <;;
iQiQ<g '.790672.52@6>-K7524.2@-b5.2Wj@U.55.=A6-7.2K4JK@.75.2P2IV35K52AI6T>3O

4c+$O25c+$QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ <;E
iQiQ<M B6>-K75207L.-9.24.2Wj@U.55.O2A6-7.2K4JK@.75.26>L.-5.O25c("O25cr" QQQQQQQQQQQ <;E
iQiQ:; B6>-K75207L.-9.24.2Wj@U.55.O2A6-7.92/Kh5-.99.92.72@6>-5=@0-@>05O25c(*O

5cr*QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ <;D
iQiQ:< B6>-K75207L.-9.24.2Wj@U.55.O2P2IV35K52HK99K75O25c('O25cr' QQQQQQQQQQQQQQQQQQQQQQQQQQ <;D
iQiQ:: B6>-K75207L.-9.24.2Wj@U.55.O2P2IV35K52HK99K75240-.@5O25c(8O25cr8 QQQQQQQQQQQQQQQQ <;g
iQiQ:F BUK-W.24.2@6//>5K506724.2IK2Wj@U.55.29c*QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ <<;
iQiQ:E B6>-K7524.2@6//>5K506724.2@-b5.24.2Wj@U.55.25c*$ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ <<E
iQiQ:i '.7906724.2-.56>-7./.752Wj@U.55.=A6-7.2K4JK@.75.24crYe"ZO24c(Ye"Z QQQQQQ <<D
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D<DEF=FE<2 2&%BG:;;< f2i2f

iQF 8K0I>-.92K742?K>I52/64.9 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ iN
iQFQ< +.W-K4K50672?K0I>-. QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ iN
iQFQ: q0WU26??=95K5.2@>--.752?K>I52/64.QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ iM
iQFQF q0WU2-.L.-9.2@>--.752?K>I52/64.QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ iM
iQFQE q0WU2A-.Ka6L.-2L6I5KW.2?K>I52/64.QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ iM
iQFQi )6[2U6I407W2@>--.752?K>I52/64. QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ iM
iQFQD BK5K95-6HU0@2Y@K5KI.H50@Z2?K0I>-. QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ iM
iQFQN *U6-5=@0-@>052?K>I52/64.QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ iM
iQFQg "H.7=@0-@>052?K>I52/64. QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ iM
iQFQM B-050@KI2?K0I>-. QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ iM
iQFQ<; 8K0I=9K?. QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ D<

iQE #K507W25.952H-6@.4>-.9 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ D<
iQEQ< #.H.5050L.2H.Ka26??=95K5.2L6I5KW.2f24+#$ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ D<
iQEQ: #.H.5050L.2H.Ka267=95K5.2@>--.752f25'#$ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ DF
iQEQF !67=-.H.5050L.2H.Ka267=95K5.2@>--.752f25'*$ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ Di
iQEQE !67=-.H.5050L.2H.Ka2H>I9.2@>--.75O25,,*$ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ DN
iQEQi #.H.5050L.2H.Ka2-.L.-9.2L6I5KW.O24##$ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ DM
iQEQD !67=-.H.5050L.2H.Ka2?6-[K-42@>--.75O258*$ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ DM
iQEQN #.H.5050L.2H.Ka2?6-[K-42@>--.75O258#$ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ N<
iQEQg B-050@KI2-K5.26?2-09.26?267=95K5.2@>--.75O24'C4- QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ N<

iQi BUK-K@5.-0950@25.952H-6@.4>-.9 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ NF
iQiQ< "??=95K5.2@>--.75O25+ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ NF
iQiQ: #.H.5050L.2H.Ka26??=95K5.2@>--.75O25+#$QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ Ni
iQiQF #.H.5050L.2H.Ka2-.L.-9.2@>--.75O25##$QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ Ni
iQiQE e-.Ka6L.-2L6I5KW.2f24Ye"Z2K742@>--.75O25Ye"Z QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ Ni
iQiQi "7=95K5.2L6I5KW.O24' QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ NM
iQiQD q6I407W2@>--.75O25q QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ gN
iQiQN "??=95K5.2@KHK@05K7@.O26" QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ gN
iQiQg e-.Ka46[72L6I5KW.O24Ye#Z QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ M<
iQiQM *[05@U07W2L6I5KW.O24*2K742@>--.75O25*QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ MF
iQiQ<; 86-[K-42L6I5KW.O248QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ Mi
iQiQ<< ,.Ka2?6-[K-42-.@6L.-X2L6I5KW.O248#$ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ Mi
iQiQ<: B-050@KI2-K5.26?2-09.26?26??=95K5.2L6I5KW.O24*C4- QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ MN
iQiQ<F './H.-K5>-.2@6.??0@0.7526?2A-.Ka46[72L6I5KW.O24Ye#Z QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ MN
iQiQ<E ]K-0K506726?2U6I407W2@>--.752[05U25./H.-K5>-.QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ MM
iQiQ<i './H.-K5>-.24.-K507W QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ MM
iQiQ<D 'U.-/KI2-.9095K7@.O2#5U QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ MM
iQiQ<N '-K790.7525U.-/KI20/H.4K7@.O285UY5Z QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ <;<
iQiQ<g cK5.=56=K4JK@.7525.-/07KI2H.Ka26??=95K5.2L6I5KW.2K742H.Ka26??=95K5.

WK5.2@>--.75O24c+$O25c+$QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ <;i
iQiQ<M cK5.2-.L.-9.2@>--.75O2K4JK@.7525.-/07KI26H.7O25c("O25cr" QQQQQQQQQQQQQQQQQQQQQQQQ <;i
iQiQ:; cK5.2-.L.-9.2@>--.75O2/K0725.-/07KI929U6-5=@0-@>05.4O25c(*O25cr* QQQQQQQQQQQQQQ <;N
iQiQ:< cK5.2-.L.-9.2@>--.75O267=95K5.O25c('O25cr'QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ <;N
iQiQ:: cK5.2-.L.-9.2@>--.75O2?6-[K-42@674>@507W295K5.O25c(8O25cr8 QQQQQQQQQQQQQQQQQQQQQQ <;M
iQiQ:F cK5.29[05@U07W2@UK-W.O29c*QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ <<<
iQiQ:E ,.Ka2WK5.29[05@U07W2@>--.75O25c*$ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ <<i
iQiQ:i cK5.=56=K4JK@.7525.-/07KI2A-.Ka6L.-2L6I5KW.O24crYe"ZO24c(Ye"Z QQQQQQQQQQQQQQQ <<N
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(77.R.2(2Y76-/K50L.Z22B6740506792K76-/KI.924.2?67@50677./.75 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ <<g
(Q< B67405067924S.7L0-677./.75 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ <<g
(Q: B6740506792/3@K70T>.9 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ <<g
(QF 8K@5.>-92LK-039 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ <:;

(77.R.2e2Y07?6-/K50L.Z22!6-/.924.2L3-0?0@K50672K/3-0@K07.92KL.@2?6-/.924V674.924.
@U6@24.2-3?3-.7@. QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ <::
eQ< $K53-0.I24.2L3-0?0@K506724>2e>-.K>2B.75-KI QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ <::
eQ: $K53-0.I24.2L3-0?0@K50672@U.^2I.2@I0.75 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ <::
eQF 86-/.924V674.924V.99K0 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ <::
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(77.R2(2Y76-/K50L.Z22(A76-/KI29.-L0@.2@674050679QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ <<M
(Q< %7L0-67/.75KI2@674050679QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ <<M
(Q: $.@UK70@KI2@674050679 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ <<M
(QF $09@.IIK7.6>92?K@56-9 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ <:<

(77.R2e2Y07?6-/K50L.Z22m*2L.-0?0@K5067295K74K-492[05U2-.?.-.7@.420/H>I9.2[KL.?6-/9 QQQQQQQQQ <:F
eQ< B.75-KI26??0@.2.T>0H/.752L.-0?0@K5067 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ <:F
eQ: B>956/.-2H-./09.2.T>0H/.752L.-0?0@K5067 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ <:F
eQF '.952[KL.?6-/9 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ <:F
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B"$$&**&"!2s)%B'#"'%Bq!&tm%2&!'%#!('&"!()%
uuuuuuuuuuuu

!MN9M;OHF;09MPQ09OQOKMPRQ";0SO;;"0F"H;#MH08

9-2/750'&%:0;+<=737=-/7).,0+)120>5,0+-2-3)1425,0?0/@A27,/)2

(](!'=,#","*
<Z )K2B%&2YB6//0990672sI.@5-65.@U70T>.2&75.-7K5067KI.Z2.952>7.26-WK709K50672/6740KI.24.276-/KI09K50672@6/H693.

4.2 IV.79./AI.24.92@6/053923I.@5-65.@U70T>.927K5067K>R2 YB6/053927K5067K>R24.2 IK2B%&ZQ2)K2B%&2K2H6>-26AJ.524.
?KL6-09.-2 IK2 @66H3-K50672 075.-7K5067KI.2 H6>-2 56>5.92 I.92 T>.9506792 4.2 76-/KI09K50672 4K792 I.92 46/K07.92 4.
IV3I.@5-0@0532 .52 4.2 IV3I.@5-670T>.Q2 (2 @.52 .??.5O2 IK2 B%&O2 .75-.2 K>5-.92 K@50L0539O2 H>AI0.2 4.92 !6-/.92 075.-7K5067KI.9Q
).>-23IKA6-K50672.952@67?03.2P24.92@6/053924V35>4.9O2K>R25-KLK>R24.9T>.I9256>52B6/05327K5067KI2 0753-.9932HK-2 I.
9>J.52 5-K0532 H.>52 HK-50@0H.-Q2 ).92 6-WK709K506792 075.-7K5067KI.9O2 W6>L.-7./.75KI.92 .52 7672 W6>L.-7./.75KI.9O2 .7
I0K09672 KL.@2 IK2 B%&O2 HK-50@0H.752 3WKI./.752 K>R2 5-KLK>RQ2 )K2 B%&2 @6IIKA6-.2 35-605./.752 KL.@2 IV"-WK709K5067
&75.-7K5067KI.24.2!6-/KI09K50672Y&*"ZO29.I6724.92@6740506792?0R3.92HK-2K@@6-42.75-.2I.924.>R26-WK709K50679Q

:Z ).9243@09067926>2K@@6-4926??0@0.I924.2 IK2B%&2@67@.-7K752 I.92T>.95067925.@U70T>.92-.H-39.75.75O24K792 IK2/.9>-.
4>2 H6990AI.O2 >72 K@@6-42 075.-7K5067KI2 9>-2 I.92 9>J.592 35>4039O2 35K752 467732 T>.2 I.92 B6/05392 7K5067K>R2 0753-.9939
96752-.H-39.753924K792@UKT>.2@6/05324S35>4.9Q

FZ ).92 46@>/.7592 H-64>0592 9.2 H-39.75.752 96>92 IK2 ?6-/.2 4.2 -.@6//K74K506792 075.-7K5067KI.9Q2 &I92 96752 H>AI039
@6//.276-/.9O29H3@0?0@K5067925.@U70T>.9O2-KHH6-5925.@U70T>.926>2W>04.92.52KW-3392@6//.25.I92HK-2I.92B6/0539
7K5067K>RQ

EZ +K792I.2A>524V.7@6>-KW.-2IV>70?0@K50672075.-7K5067KI.O2I.92B6/053927K5067K>R24.2IK2B%&29V.7WKW.752P2KHHI0T>.-24.
?Kv672 5-K79HK-.75.O2 4K792 56>5.2 IK2 /.9>-.2 H6990AI.O2 I.92 !6-/.92 075.-7K5067KI.92 4.2 IK2 B%&2 4K792 I.>-92 76-/.9
7K5067KI.92 .52 -3W067KI.9Q2 '6>5.2 40L.-W.7@.2 .75-.2 IK2 76-/.2 4.2 IK2 B%&2 .52 IK2 76-/.2 7K5067KI.2 6>2 -3W067KI.
@6--.9H674K75.246052b5-.20740T>3.2.725.-/.92@IK0-924K792@.55.24.-701-.Q

iZ )K2B%&27SK2?0R32K>@>7.2H-6@34>-.2@67@.-7K752 I.2/K-T>KW.2@6//.20740@K506724SKHH-6AK50672.529K2 -.9H679KA0I053
7S.952HK92.7WKW3.2T>K742>72/K53-0.I2.95243@IK-32@67?6-/.2P2IS>7.24.29.9276-/.9Q

6Z22 )SK55.750672 .952 K550-3.2 9>-2 I.2 ?K052 T>.2 @.-5K0792 4.92 3I3/.7592 4.2 IK2 H-39.75.2 !6-/.2 075.-7K5067KI.2 H.>L.752 ?K0-.
IS6AJ.52 4.2 4-60592 4.2 H-6H-03532 075.II.@5>.II.2 6>2 4.2 4-60592 K7KI6W>.9Q2 )K2 B%&2 7.2 9K>-K052 b5-.2 5.7>.2 H6>-
-.9H679KAI.24.27.2HK92KL60-204.750?0324.25.I924-605924.2H-6H-03532.524.27.2HK92KL60-290W7KI32I.>-2.R095.7@.Q

)K2 !6-/.2 075.-7K5067KI.2 B%&2 D<DEF=FE<2 K2 3532 35KAI0.2 HK-2 I.2 96>9=@6/0532 FNeG2 B6/H69K759
9H3@0?0T>.92K>R2HK-K?6>4-.92.52K>R2409H69050?924.2H-65.@50672@675-.2 I.929>-5.790679O24>2@6/053
4S35>4.92FN24.2IK2B%&G2,K-K?6>4-.9Q

).25.R5.24.2@.55.276-/.2.952099>24.9246@>/.75929>0LK759G

8+&* #KHH6-524.2L65.

FNeCigC8+&* FNeCD<C#]+

).2-KHH6-524.2L65.20740T>324K792I.25KAI.K>2@0=4.99>924677.256>5.207?6-/K506729>-2I.2L65.2KXK75
KA6>502P2IVKHH-6AK506724.2@.55.276-/.Q

B.55.2H>AI0@K50672K23532-340W3.29.I672I.92+0-.@50L.92&*"CB%&O2,K-50.2FQ

)SK77.R.2(2?K052HK-50.20753W-K75.24.2@.55.276-/.Q

)VK77.R.2e2.95246773.2>70T>./.752P2505-.24S07?6-/K5067Q

).2@6/0532K243@0432T>.2I.2@675.7>24.2@.55.2H>AI0@K506727.29.-K2HK92/640?032KLK752:;;iQ2(2@.55.
4K5.O2IK2H>AI0@K506729.-K

w -.@674>05.x
w 9>HH-0/3.x
w -./HIK@3.2HK-2>7.234050672-3L093.O26>
w K/.743.Q
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&!'%#!('&"!()2%)%B'#"'%Bq!&B()2B"$$&**&"!
uuuuuuuuuuu

!MN9MH"HF;0KMQ0TML(UMTFOV"0;PQV"09QMF"!F#U"0R"U#!";08

9-2/0'&%:0;+5=737=-/7).03)20/@A27,/)20,12D50,1++25,,)2,0EF;;G

8"#%l"#+
<Z 'U.2&%B2Y&75.-7K5067KI2%I.@5-65.@U70@KI2B6//099067Z2092K2[6-I4[04.26-WK70^K50672?6-295K74K-40^K50672@6/H-0907W

KII2 7K5067KI2 .I.@5-65.@U70@KI2 @6//055..92 Y&%B2 !K5067KI2 B6//055..9ZQ2 'U.2 6AJ.@52 6?2 5U.2 &%B2 092 562 H-6/65.
075.-7K5067KI2@6=6H.-K50672672KII2T>.9506792@67@.-707W295K74K-40^K50672 072 5U.2.I.@5-0@KI2K742.I.@5-670@2 ?0.I49Q2'6
5U092 .742 K742 072 K44050672 562 65U.-2 K@50L050.9O2 5U.2 &%B2 H>AI09U.92 &75.-7K5067KI2 *5K74K-49Q2 'U.0-2 H-.HK-K50672 09
.75->95.42 562 5.@U70@KI2 @6//055..9x2 K7X2 &%B2 !K5067KI2 B6//055..2 075.-.95.42 072 5U.2 9>AJ.@52 4.KI52 [05U2 /KX
HK-50@0HK5.2 072 5U092 H-.HK-K56-X2 [6-aQ2 &75.-7K5067KIO2 W6L.-7/.75KI2 K742 767=W6L.-7/.75KI2 6-WK70^K506792 I0K0907W
[05U2 5U.2 &%B2 KI962 HK-50@0HK5.2 072 5U092 H-.HK-K5067Q2 'U.2 &%B2 @6IIKA6-K5.92 @I69.IX2 [05U2 5U.2 &75.-7K5067KI
"-WK70^K50672 ?6-2 *5K74K-40^K50672 Y&*"Z2 072 K@@6-4K7@.2 [05U2 @6740506792 4.5.-/07.42 AX2 KW-../.752 A.5[..72 5U.
5[626-WK70^K50679Q

:Z 'U.2 ?6-/KI2 4.@0906792 6-2 KW-../.7592 6?2 5U.2 &%B2 672 5.@U70@KI2 /K55.-92 .RH-.99O2 K92 7.K-IX2 K92 H6990AI.O2 K7
075.-7K5067KI2@679.79>926?26H070672672 5U.2 -.I.LK7529>AJ.@592907@.2.K@U2 5.@U70@KI2@6//055..2UK92 -.H-.9.75K5067
?-6/2KII2075.-.95.42!K5067KI2B6//055..9Q

FZ 'U.246@>/.7592H-64>@.42UKL.25U.2?6-/26?2-.@6//.74K506792?6-2075.-7K5067KI2>9.2K742K-.2H>AI09U.420725U.2?6-/
6?2 95K74K-49O2 5.@U70@KI2 9H.@0?0@K50679O2 5.@U70@KI2 -.H6-592 6-2 W>04.92 K742 5U.X2 K-.2 K@@.H5.42 AX2 5U.2 !K5067KI
B6//055..920725UK529.79.Q

EZ22 &72 6-4.-2 562 H-6/65.2 075.-7K5067KI2 >70?0@K5067O2 &%B2 !K5067KI2 B6//055..92 >74.-5Ka.2 562 KHHIX2 &%B2 &75.-7K5067KI
*5K74K-492 5-K79HK-.75IX2 562 5U.2 /KR0/>/2 .R5.752 H6990AI.2 072 5U.0-2 7K5067KI2 K742 -.W067KI2 95K74K-49Q2 (7X
40L.-W.7@.2 A.5[..72 5U.2 &%B2 *5K74K-42 K742 5U.2 @6--.9H67407W2 7K5067KI2 6-2 -.W067KI2 95K74K-42 9UKII2 A.2 @I.K-IX
0740@K5.420725U.2IK55.-Q

iZ22 'U.2 &%B2 H-6L04.92 762/K-a07W2 H-6@.4>-.2 562 0740@K5.2 0592 KHH-6LKI2 K742 @K77652 A.2 -.74.-.42 -.9H6790AI.2 ?6-2 K7X
.T>0H/.7524.@IK-.42562A.2072@67?6-/05X2[05U267.26?2059295K74K-49Q

DZ22 (55.7506720924-K[725625U.2H6990A0I05X25UK5296/.26?25U.2.I./.75926?25U092&75.-7K5067KI2*5K74K-42/KX2A.25U.29>AJ.@5
6?2HK5.752-0WU59Q2'U.2&%B29UKII27652A.2U.I42-.9H6790AI.2?6-204.750?X07W2K7X26-2KII29>@U2HK5.752-0WU59Q

&75.-7K5067KI2 *5K74K-42 &%B2 D<DEF=FE<2 UK92 A..72 H-.HK-.42 AX2 9>A@6//055..2 FNeO2 *H.@0?0@
@6/H67.7592?6-29>-W.2K--.95.-92K7429>-W.2H-65.@50L.24.L0@.9O26?2 &%B25.@U70@KI2@6//055..2FNG
*>-W.2K--.95.-9Q

'U.25.R526?25U09295K74K-42092AK9.426725U.2?6II6[07W246@>/.759G

8+&* #.H6-52672L6507W

FNeCigC8+&* FNeCD<C#]+

8>II2 07?6-/K50672672 5U.2L6507W2 ?6-2 5U.2KHH-6LKI26?2 5U09295K74K-42@K72A.2 ?6>742 072 5U.2 -.H6-52 67
L6507W20740@K5.420725U.2KA6L.25KAI.Q

'U092H>AI0@K50672UK92A..724-K?5.42072K@@6-4K7@.2[05U25U.2&*"C&%B2+0-.@50L.9O2,K-52FQ

(77.R2(2?6-/92K72075.W-KI2HK-526?25U09295K74K-4Q

(77.R2e2092?6-207?6-/K5067267IXQ

'U.2 @6//055..2 UK92 4.@04.42 5UK52 5U.2 @675.7592 6?2 5U092 H>AI0@K50672[0II2 -./K072 >7@UK7W.42 >750I
:;;iQ2(525U0924K5.O25U.2H>AI0@K50672[0II2A.

• -.@67?0-/.4x

• [05U4-K[7x

• -.HIK@.42AX2K2-.L09.42.405067O26-

• K/.74.4Q
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!MN9M;OHF;09MPQ09OQOKMPRQ";0SO;;"0F"H;#MH08

9-2/750'&%:0;+<=737=-/7).,0+)120>5,0+-2-3)1425,0?0/@A27,/)2
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Figure 3 � Structures simplifiées de thyristors

4.3 Circuit équivalent

En se fondant sur les structures présentées à la figure 3, la figure 4 montre comment les circuits
équivalents sont dérivés de PT shunt de type P et de type N. Seul le PT shunt de type P, à la
figure 4a, sera considéré car la description du PT shunt de type N (à la figure 4b) est analogue.

Dans les schémas d'illustration, la structure simplifiée a été séparée en quatre blocs de
silicium. Le premier bloc NPN, connecté à la cathode, constitue un transistor NPN TR1. Le
second bloc NP constitue une diode à avalanche D1. Le troisième bloc PNP, connecté à
l'anode, constitue un transistor PNP TR2. Enfin, le bloc P, connecté à la cathode, constitue un
shunt résistif R1. Les liaisons entre blocs sont marquées par des lignes horizontales épaisses.
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Figure 4 � Circuits équivalents à des structures de thyristors
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Figure 3 � Simplified thyristor structures

4.3 Device equivalent circuit

Based on the structures shown in figure 3, figure 4 shows how the equivalent circuits are
derived for the P-type shunt TSS and N-type shunt TSS. Only the P-type shunt TSS, figure
4a, will be discussed as the description for the N-type shunt TSS, figure 4b, is similar.

In the structure component parts illustration, the simplified structure has been split up into
four silicon blocks. The first NPN block, connected to the cathode electrode, forms an NPN
transistor TR1. The second NP block forms a breakdown diode D1. The third PNP block,
connected to the anode electrode, forms a PNP transistor TR2. Finally, the P block,
connected to the cathode electrode, forms a resistive shunt R1. The block interconnections
are shown by the thick horizontal lines.
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Dans tous les TSS à gâchette, il existe deux transistors NPN et PNP équivalents connectés en
paires régénératrices (voir les exemples de la figure 4). Au repos, la paire est à l'état bloqué et
présente une impédance élevée. La couche de la gâchette et la couche principale adjacente
constituent une jonction PN. Lorsqu'elle conduit, une charge est transférée dans la paire de
transistors. Si un courant de gâchette suffisant s'écoule, la paire de transistors est passante et
commute (crowbar) à l'état passant à basse tension. La paire de transistors reste dans cet état
jusqu'à ce que le courant principal soit trop faible pour maintenir la conduction de la paire de
transistors.

Il existe deux boucles de passage de courant de gâchette. La première boucle apparaît lorsque
le circuit produisant le courant de gâchette est connecté à la gâchette et à sa borne principale
adjacente. L'autre boucle apparaît lorsque ce circuit est connecté entre les deux bornes
principales. Lorsque le TSS est à l'état bloqué, aucun courant significatif ne circule directement
entre les deux bornes. Dans ce cas, la boucle de courant est complétée par le circuit reliant la
gâchette et sa borne principale non adjacente. Le chemin du courant s'effectue par la borne
principale adjacente, la borne de gâchette et entre le réseau de gâchette et la borne principale
non adjacente (voir figure 41).

La configuration la plus commune pour ces dispositifs est la gâchette commune. En
soumettant la gâchette à une tension inverse de référence extérieure, telle que la tension
d'alimentation du circuit intégré protégé, la tension de protection sera égale à la tension de
référence. Une gâchette de type P soumise à une tension négative par rapport à l'anode,
procurera une tension de protection négative transitoire vis-à-vis de l'anode. De la même
façon, une gâchette de type N soumise à une tension positive par rapport à la cathode, procure
une tension de protection positive transitoire par rapport à la cathode.

Ces dispositifs peuvent aussi être commutés conventionnellement par commande de courant.
Parfois, cela peut être réalisé en connectant la gâchette à une électrode en série avec les
lignes protégées.

4.6.2 TSS à blocage unidirectionnel

Le quadrant de commutation de cette structure (figure 6) est traité en 4.4. La tension naturelle
(fixée) de retournement peut être diminuée par commande de la gâchette, soit par l�utilisation
d'une seule gâchette soit des deux gâchettes ensemble. Dans le quadrant de non-
commutation, l'écoulement du courant est bloqué par la tension inverse de la jonction NP de
l'anode pour le TSS shunt de type P et de la jonction PN de la cathode pour le TSS shunt de
type N.
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Figure 6 � TSS à blocage unidirectionnel
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In all gated TSS there will be the equivalent of a PNP transistor and an NPN transistor
connected as a regenerative pair (see the examples in figure 4). In an inactive condition, this
transistor pair will be in an off-state and present a high circuit impedance. The gate terminal
layer and its adjacent principal terminal layer form a PN junction. When current is conducted
by this PN junction, charge carriers are injected into the transistor pair. If sufficient gate
current flows, the transistor pair will regenerate and switch (crowbar) to a low voltage on-state
condition. The transistor pair will remain in this condition until the principal current is too low
to maintain the conduction of the transistor pair.

There are two possible current loops for the gate current. One is when the circuit producing
the gate current is connected to the gate and its adjacent principal terminal. The other is
when the circuit providing the gate current is connected between the principal terminals.
When the TSS is in the off-state, there is no substantial current flow directly between the
principal terminals. In this condition, the current flow loop is completed by the circuit
connected between the gate and its non-adjacent principal terminal. The current flow path
consists of the adjacent principal terminal, the gate terminal, and through the gate network to
the non-adjacent principal terminal (see figure 41).

The most common circuit use for these devices is in the common gate configuration. By
biasing the gate with an external reference voltage, such as the protected IC supply voltage,
the protection voltage will track the value of reference voltage. A P-gate device, with the gate
biased negatively with respect to the anode, provides negative transient voltage protection
with respect to the anode. Similarly, an N-gate device, with the gate biased positively with
respect to the cathode, provides positive transient voltage protection with respect to the
cathode.

These devices can also be current triggered in a conventional manner. In some cases, this is
done by connecting the gate and adjacent electrode in series with the protected line wire.

4.6.2 Unidirectional blocking TSS

The switching quadrant performance of this structure (figure 6) is covered in 4.4. The inherent
(fixed) voltage breakdown can be lowered by gate control; either by use of a single gate or
both together. In the non-switching quadrant, current flow is blocked by the reverse biased NP
anode junction for the P-type shunt TSS and the PN cathode junction for the N-type shunt
TSS.
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Figure 6 � Unidirectional blocking TSS
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4.6.3 TSS à conduction unidirectionnelle

Le quadrant de commutation de cette structure est traité en 4.4 (figure 7). La tension (fixée)
naturelle de retournement peut être diminuée par commande de la gâchette, soit par
l�utilisation d'une seule gâchette soit des deux gâchettes ensemble. Dans le troisième
quadrant, l'écoulement du courant est conduit par la tension directe de la diode PN.
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Figure 7 � TSS à conduction unidirectionnelle

4.6.4 TSS bidirectionnel

Ce TSS a deux éléments de blocage unidirectionnel connectés en antiparallèle avec les
quadrants I et III (voir figure 8). La tension (fixée) naturelle de retournement dans chaque
quadrant peut être diminuée par la commande de la ou des gâchettes appropriées.
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Figure 8 � TSS bidirectionnel
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4.6.3 Unidirectional conducting TSS

The switching quadrant performance of this structure (figure 7) is covered in 4.4. The inherent
(fixed) voltage breakdown can be lowered by gate control; either by use of a single gate or
both together. In the non-switching quadrant, current is conducted by the forward biased PN
diode.

Thyristor anode electrode

Thyristor cathode electrode

N-type gate
electrode

R1

D1

TR1

TR2

N

N

P

P

D2

TR1

TR2

R1

D1

N

N

P

P

D2

Thyristor anode electrode

Thyristor cathode electrode

P-type gate
electrode

N-type gate
electrode

P-type gate
electrode

Figure 7 � Unidirectional conducting TSS

4.6.4 Bidirectional TSS

This TSS has two unidirectional blocking sections connected in anti-parallel to switching in
first and third quadrants (see figure 8). The inherent (fixed) voltage breakdown in each
quadrant can be lowered by controlling the appropriate gate or gates.
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Figure 8 � Bidirectional TSS
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4.6.5 TSS bidirectionnel à triac

Ce TSS bidirectionnel présente une structure de gâchette particulière (voir figure 9) permettant
la commande dans les deux quadrants par la même gâchette. C'est la structure normale du
TRIAC (triode pour commande en c.a.). Le circuit équivalent pour cette structure est incomplet.
Il montre seulement les éléments du circuit appropriés à la commande de la gâchette quand le
commutateur de gâchette a la même polarité que la borne principale 2, MT2.

Borne 2

Borne 1

R1

D1
TR1

TR2

N

N

P

P

NR2

D2

TR3

TR4

N

TR5

Borne 1Gâchette

Figure 9 � TSS bidirectionnel à triac

5 Méthodes d'essais normalisés

5.1 Conditions d'essais

Les valeurs et essais caractéristiques doivent être effectués sur le TSS soit selon les
prescriptions de l'application, soit selon les spécifications du dispositif. Le TSS doit être essayé
dans des conditions spécifiques d'environnement, telles que domaine de températures ou
configurations de montage.

5.1.1 Conditions atmosphériques normales

Toutes les mesures électriques à température du local, ainsi que le retour à l'équilibre après
les mesures, doivent être effectuées dans les conditions définies dans l�article 4 du chapitre 1
de la CEI 60749:

− température: 25 °C ± 5 °C;

− humidité relative: 45 % à 75 %, s�il y a lieu;

− pression de l'air: 86 kPa à 106 kPa (860 mbar à 1 060 mbar).

Les essais d�arbitrage doivent être effectués dans des conditions atmosphériques normales
(voir article 4 du chapitre 1 de la CEI 60749):

− température: 25 °C ± 1 °C;

− humidité relative: 48 % à 52 %;

− pression de l'air: 86 kPa à 106 kPa (860 mbar à 1 060 mbar).

Si les paramètres des TSS sont essayés dans un domaine de températures, il convient que les
valeurs soient choisies dans la liste recommandée de l�article 5 du chapitre VI de la CEI
60747-1. En plus de ces valeurs, �40 °C et 35 °C sont maintenant les valeurs préférentielles.
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4.6.5 Bidirectional TRIAC TSS

This bidirectional TSS has a special gate structure (see figure 9) which permits control in both
quadrants with a single gate terminal. This is the standard TRIAC (triode for a.c. control)
structure. The equivalent circuit for this structure is incomplete. It only shows the circuit
elements appropriate for gate triggering when the gate trigger has the same polarity as the
main terminal 2, MT2.

Main terminal 2 electrode

Main terminal 1 electrode

R1

D1
TR1

TR2

N

N

P

P

NR2

D2

TR3

TR4

N

TR5

Main terminal 1 electrodeGate
electrode

Figure 9 � Bidirectional TRIAC TSS

5 Standard test methods

5.1 Test conditions

The rating and characteristic tests shall be performed on the TSS either as required by
the application or as detailed in the device specification. The TSS shall be tested with the
specified environmental conditions, such as temperature range and mounting configuration.

5.1.1 Standard atmospheric conditions

All room temperature electrical measurements, as well as recoveries followed by measure-
ments, shall be carried out under the following conditions as recommended in clause 4,
chapter 1 of by IEC 60749:

� temperature: 25 °C ± 5 °C;
� relative humidity 45 % to 75 %, where appropriate;
� air pressure 86 kPa to 106 kPa (860 mbar to 1 060 mbar).

Referee tests shall be carried out under the following standard atmospheric conditions (see
clause 4, chapter 1 of IEC 60749):

� temperature: 25 °C ± 1°C;
� relative humidity 48 % to 52 %;
� air pressure 86 kPa to 106 kPa (860 mbar to 1 060 mbar).

Where the TSS parameters are tested over a temperature range, suitable values should be
chosen from the list of recommended temperature values in clause 5, chapter VI of IEC
60747-1. In addition to these values, �40 °C and 35 °C are now preferred temperature values.
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Standards Survey

The IEC would like to offer you the best quality standards possible. To make sure that we
continue to meet your needs, your feedback is essential. Would you please take a minute
to answer the questions overleaf and fax them to us at +41 22 919 03 00 or mail them to
the address below. Thank you!

Customer Service Centre (CSC)

International Electrotechnical Commission
3, rue de Varembé
1211 Genève 20
Switzerland

or

Fax to: IEC/CSC at +41 22 919 03 00

Thank you for your contribution to the standards-making process.

Non affrancare
No stamp required

Nicht frankieren
Ne pas affranchir

 A  Prioritaire

RÉPONSE PAYÉE

SUISSE

Customer Service Centre (CSC)
International Electrotechnical Commission
3, rue de Varembé
1211  GENEVA 20
Switzerland
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Q1 Please report on ONE STANDARD and
ONE STANDARD ONLY. Enter the exact
number of the standard: (e.g. 60601-1-1)

.............................................................

Q2 Please tell us in what capacity(ies) you
bought the standard (tick all that apply).
I am the/a:

purchasing agent R

librarian R

researcher R

design engineer R

safety engineer R

testing engineer R

marketing specialist R

other.....................................................

Q3 I work for/in/as a:
(tick all that apply)

manufacturing R

consultant R

government R

test/certification facility R

public utility R

education R

military R

other.....................................................

Q4  This standard will be used for:
(tick all that apply)

general reference R

product research R

product design/development R

specifications R

tenders R

quality assessment R

certification R

technical documentation R

thesis R

manufacturing R

other.....................................................

Q5 This standard meets my needs:
(tick one)

not at all R

nearly R

fairly well R

exactly R

Q6 If you ticked NOT AT ALL in Question 5
the reason is: (tick all that apply)

standard is out of date R

standard is incomplete R

standard is too academic R

standard is too superficial R

title is misleading R

I made the wrong choice R

other ....................................................

Q7 Please assess the standard in the
following categories, using
the numbers:
(1) unacceptable,
(2) below average,
(3) average,
(4) above average,
(5) exceptional,
(6) not applicable 

timeliness .............................................
quality of writing....................................
technical contents.................................
logic of arrangement of contents ..........
tables, charts, graphs, figures ...............
other ....................................................

Q8 I read/use the: (tick one)

French text only R

English text only R

both English and French texts R

Q9 Please share any comment on any
aspect of the IEC that you would like
us to know:

............................................................

............................................................

............................................................

............................................................

............................................................

............................................................

............................................................

............................................................

............................................................

............................................................

............................................................

............................................................
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Enquête sur les normes

La CEI ambitionne de vous offrir les meilleures normes possibles. Pour nous assurer
que nous continuons à répondre à votre attente, nous avons besoin de quelques
renseignements de votre part. Nous vous demandons simplement de consacrer un instant
pour répondre au questionnaire ci-après et de nous le retourner par fax au
+41 22 919 03 00 ou par courrier à l’adresse ci-dessous. Merci !

Centre du Service Clientèle (CSC)

Commission Electrotechnique Internationale
3, rue de Varembé
1211 Genève 20
Suisse

ou

Télécopie: CEI/CSC +41 22 919 03 00

Nous vous remercions de la contribution que vous voudrez bien apporter ainsi
à la Normalisation Internationale.

Non affrancare
No stamp required

Nicht frankieren
Ne pas affranchir

 A  Prioritaire

RÉPONSE PAYÉE

SUISSE

Centre du Service Clientèle (CSC)
Commission Electrotechnique Internationale
3, rue de Varembé
1211  GENÈVE 20
Suisse
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Q1 Veuillez ne mentionner qu’UNE SEULE
NORME et indiquer son numéro exact:
(ex. 60601-1-1)

.............................................................

Q2 En tant qu’acheteur de cette norme,
quelle est votre fonction?
(cochez tout ce qui convient)
Je suis le/un:

agent d’un service d’achat R

bibliothécaire R

chercheur R

ingénieur concepteur R

ingénieur sécurité R

ingénieur d’essais R

spécialiste en marketing R

autre(s).................................................

Q3 Je travaille:
(cochez tout ce qui convient)

dans l’industrie R

comme consultant R

pour un gouvernement R

pour un organisme d’essais/
  certification R

dans un service public R

dans l’enseignement R

comme militaire R

autre(s).................................................

Q4  Cette norme sera utilisée pour/comme
(cochez tout ce qui convient)

ouvrage de référence R

une recherche de produit R

une étude/développement de produit R

des spécifications R

des soumissions R

une évaluation de la qualité R

une certification R

une documentation technique R

une thèse R

la fabrication R

autre(s).................................................

Q5 Cette norme répond-elle à vos besoins:
(une seule réponse)

pas du tout R

à peu près R

assez bien R

parfaitement R

Q6 Si vous avez répondu PAS DU TOUT à
Q5, c’est pour la/les raison(s) suivantes:
(cochez tout ce qui convient)

la norme a besoin d’être révisée R

la norme est incomplète R

la norme est trop théorique R

la norme est trop superficielle R

le titre est équivoque R

je n’ai pas fait le bon choix R

autre(s) ................................................

Q7 Veuillez évaluer chacun des critères ci-
dessous en utilisant les chiffres
(1) inacceptable,
(2) au-dessous de la moyenne,
(3) moyen,
(4) au-dessus de la moyenne,
(5) exceptionnel,
(6) sans objet 

publication en temps opportun ..............
qualité de la rédaction...........................
contenu technique ................................
disposition logique du contenu ..............
tableaux, diagrammes, graphiques,
  figures ................................................
autre(s) ................................................

Q8 Je lis/utilise: (une seule réponse)

uniquement le texte français R

uniquement le texte anglais R

les textes anglais et français R

Q9 Veuillez nous faire part de vos
observations éventuelles sur la CEI:

............................................................

............................................................

............................................................

............................................................

............................................................

............................................................
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