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		  Datasheet File OCR Text:


		  EFR32FG1 flex gecko proprietary  protocol soc  family data sheet the flex gecko proprietary protocol family of socs is part of the wireless gecko portfolio.  flex gecko socs are ideal for enabling energy-friendly proprietary protocol networking for iot devices. the single-die solution provides industry-leading energy efficiency, ultra-fast wakeup times, a scalable power amplifier, an integrated balun and no-compromise mcu fea- tures. flex gecko applications include: key features ? 32-bit arm? cortex?-m4 core with 40 mhz maximum operating frequency ? scalable memory and radio configuration options available in several footprint compatible qfn packages ? 12-channel peripheral reflex system enabling autonomous interaction of mcu peripherals ? autonomous hardware crypto accelerator and random number generator ? integrated 2.4 ghz balun and pa with up to 19.5 dbm transmit power ? integrated dc-dc with rf noise mitigation ? commercial and retail ? home and building automation and security ? metering ? electronic shelf labels ? industrial automation timers and triggers real time  counter and  calendar cryotimer timer/counter low energy  timer pulse counter watchdog timer protocol timer 32-bit bus peripheral reflex system serial  interfaces i/o ports analog i/f lowest power mode with peripheral operational: usart low energy  uart tm i 2 c external  interrupts general  purpose i/o pin reset pin wakeup adc idac analog  comparator radio transceiver demod agc ifadc crc bufc rfsense mod frc rac em3stop em2deep sleep em1sleep em4hibernate em4shutoff em0active pa i q rf frontend lna frequency  synthesizer pga balun core / memory arm cortex tm  m4 processor with dsp extensions and fpu   energy management brown-out  detector dc-dc  converter voltage  regulator voltage monitor power-on reset other crypto crc clock management high frequency  crystal  oscillator low frequency  crystal  oscillator low frequency rc oscillator high frequency rc oscillator ultra low  frequency rc  oscillator auxiliary high  frequency rc  oscillator flash program  memory ram memory debug interface dma controller memory  protection unit silabs.com | smart. connected. energy-friendly. preliminary rev.  0.9  this information applies to a product under development. its characteristics and specifications are subject to change without notice.  
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 6\vwhp2yhuylhz ,qwurgxfwlrq 7kh ()5 surgxfwidplo\frpelqhvdqhqhuj\iulhqgo\0&8zlwkdkljko\lqwhjudwhgudglrwudqvfhlyhu7khghylfhvduhzhoovxlwhgiru dq\edwwhu\rshudwhgdssolfdwlrqdvzhoodvrwkhuv\vwhpvuhtxlulqjkljkshuirupdqfhdqgorzhqhuj\frqvxpswlrq7klvvhfwlrqjlyhvd vkruwlqwurgxfwlrqwrwkhixooudglrdqg0&8v\vwhp7khghwdlohgixqfwlrqdoghvfulswlrqfdqehirxqglqwkh()55hihuhqfh0dqxdo $eorfngldjudpriwkh ()5)* idplo\lvvkrzqlq )ljxuh 'hwdlohg ()5)* %orfn'ldjudp rqsdjh  7khgldjudpvkrzv dvxshuvhwriihdwxuhvdydlodeohrqwkhidplo\zklfkydu\e\231)rupruhlqirupdwlrqderxwvshflilfghylfhihdwxuhvfrqvxow 2ughu lqj,qirupdwlrq  $qdorj3hulskhudov &orfn0dqdjhphqw /);7$/b31 /);2 ,'$& $50&ruwh[0&ruh 8swr.%,63)odvk 3urjudp0hpru\ 8swr.%5$0 $ + % :dwfkgrj 7lphu 5hvhw 0dqdjhphqw 8qlw %urzq2xw 3rzhu2q 5hvhw 5(6(7q 'ljlwdo3hulskhudov ,qsxw08; 3ruw 0dsshu 3ruw,2&rqiljxudwlrq ,& $qdorj&rpsdudwru elw$'& 7hps 6hqvru 95() 9'' 9'' ,qwhuqdo 5hihuhqfh 7,0(5 &5 )udfwlrqdo1)uhtxhqf\6\qwkhvl]hu 7kh ()5)* frqwdlqvdkljkshuirupdqfhorzskdvhqrlvhixoo\lqwhjudwhgiudfwlrqdo1iuhtxhqf\v\qwkhvl]hu7khv\qwkhvl]hulv xvhg lq uhfhlyh prgh wr jhqhudwh wkh /2 iuhtxhqf\ xvhg e\ wkh grzqfrqyhuvlrq pl[hu ,w lv dovr xvhg lq wudqvplw prgh wr gluhfwo\ jhqhudwhwkhprgxodwhg5)fduulhu 7khiudfwlrqdo1dufklwhfwxuhsurylghvh[fhoohqwskdvhqrlvhshuirupdqfhfrpelqhgzlwkiuhtxhqf\uhvroxwlrqehwwhuwkdq+]zlwk orzhqhuj\frqvxpswlrq7khv\qwkhvl]hukdvidvwiuhtxhqf\vhwwolqjzklfkdoorzvyhu\vkruwuhfhlyhudqgwudqvplwwhuzdnhxswlphvwr rswlpl]hv\vwhphqhuj\frqvxpswlrq 5hfhlyhu$ufklwhfwxuh 7kh()5)* xvhvdorz,)uhfhlyhudufklwhfwxuhfrqvlvwlqjrid/rz1rlvh$psolilhu/1$iroorzhge\dq,4grzqfrqyhuvlrqpl[ hu hpsor\lqj d fu\vwdo uhihuhqfh 7kh ,4 vljqdov duh ixuwkhu ilowhuhg dqg dpsolilhg ehiruh ehlqj vdpsohg e\ wkh ,) dqdorjwrgljlwdo frqyhuwhu,)$'& 7kh,)iuhtxhqf\lvfrqiljxudeohiurpn+]wrn+]7kh,)fdqixuwkhuehfrqiljxuhgirukljkvlghruorzvlghlqmhfwlrqsurylg lqjioh[lelolw\zlwkuhvshfwwrnqrzqlqwhuihuhuvdwwkhlpdjhiuhtxhqf\ 7kh$xwrpdwlf*dlq&rqwuro$*&prgxohdgmxvwvwkhuhfhlyhujdlqwrrswlpl]hshuirupdqfhdqgdyrlgvdwxudwlrqiruh[fhoohqwvhohf wlylw\dqgeorfnlqjshuirupdqfh'hylfhvduhsurgxfwlrqfdoleudwhgwrlpsuryhlpdjhuhmhfwlrqshuirupdqfh 'hprgxodwlrqlvshuiruphglqwkhgljlwdogrpdlq7khghprgxodwrushuirupvfrqiljxudeohghflpdwlrqdqgfkdqqhoilowhulqjwrdoorzuh fhlyh edqgzlgwkv udqjlqj iurp  wr  n+] +ljk fduulhu iuhtxhqf\ dqg edxg udwh riivhwv duh wrohudwhg e\ dfwlyh hvwlpdwlrq dqg frpshqvdwlrq$gydqfhgihdwxuhvvxssruwlqjkljktxdolw\frppxqlfdwlrqxqghudgyhuvhfrqglwlrqvlqfoxghiruzdughuurufruuhfwlrqe\ eorfndqgfrqyroxwlrqdofrglqjdvzhoodv'luhfw6htxhqfh6suhdg6shfwuxp'666 $5hfhlyhg6ljqdo6wuhqjwk,qglfdwru566,lvdydlodeohiruvljqdotxdolw\phwulfviruohyhoedvhgsur[lplw\ghwhfwlrqdqgiru5)fkdq qhodffhvve\&roolvlrq$yrlgdqfh&$ru/lvwhq%hiruh7don/%7dojrulwkpv$q566,fdswxuhydoxhlvdvvrfldwhgzlwkhdfkuhfhlyhg iudphdqgwkhg\qdplf566,phdvxuhphqwfdqehprqlwruhgwkurxjkrxwuhfhswlrq 7kh ()5)*  ihdwxuhv lqwhjudwhg vxssruw iru dqwhqqd glyhuvlw\ wr lpsuryh olqn exgjhw xvlqj frpsohphqwdu\ frqwuro rxwsxwv wr dq h[whuqdovzlwfk,qwhuqdofrqiljxudeohkdugzduhfrqwurovdxwrpdwlfvzlwfklqjehwzhhqdqwhqqdhgxulqj5)uhfhlyhghwhfwlrqrshudwlrqv 7udqvplwwhu$ufklwhfwxuh 7kh ()5)*  xvhv d gluhfwfrqyhuvlrq wudqvplwwhu dufklwhfwxuh )ru frqvwdqw hqyhorsh prgxodwlrq irupdwv wkh prgxodwru frqwurov skdvh dqg iuhtxhqf\ prgxodwlrq lq wkh iuhtxhqf\ v\qwkhvl]hu 7udqvplw v\perov ru fklsv duh rswlrqdoo\ vkdshg e\ d gljlwdo vkdslqj ilowhu7khvkdslqjilowhulvixoo\frqiljxudeohlqfoxglqjwkh%7surgxfwdqgfdqehxvhgwrlpsohphqw*dxvvldqru5dlvhg&rvlqhvkds lqj &duulhu6hqvh0xowlsoh$ffhvv&roolvlrq$yrlgdqfh&60$&$ru/lvwhq%hiruh7don/%7dojrulwkpvfdqehdxwrpdwlfdoo\wlphge\ wkh ()5)*  7khvh dojrulwkpv duh w\slfdoo\ ghilqhg e\ uhjxodwru\ vwdqgdugv wr lpsuryh lqwhurshudelolw\ lq d jlyhq edqgzlgwk eh wzhhqghylfhvwkdwrwkhuzlvhodfnv\qfkurql]hg5)fkdqqhodffhvv :dnhrq5dglr 7kh:dnhrq5dglrihdwxuhdoorzvioh[leohdxwrqrprxv5)vhqvlqjtxdolilfdwlrqdqgghprgxodwlrqzlwkrxwuhtxluhg0&8dfwlylw\xv lqjdvxev\vwhpriwkh()5)*lqfoxglqjwkh5dglr&rqwuroohu5$&3hulskhudo5hioh[6\vwhp356dqg/rz(qhuj\shulskhudov 5)6(16( 7kh5)6(16(prgxohjhqhudwhvdv\vwhpzdnhxslqwhuuxswxsrqghwhfwlrqrizlghedqg5)hqhuj\dwwkhdqwhqqdlqwhuidfhsurylglqj wuxh5)zdnhxsfdsdelolwlhviurporzhqhuj\prghvlqfoxglqj(0(0dqg(0 5)6(16(wuljjhuvrqduhodwlyho\vwurqj5)vljqdodqglvdydlodeohlqwkhorzhvwhqhuj\prghvdoorzlqjh[fhswlrqdoo\orzhqhuj\frq vxpswlrq5)6(16(grhvqrwghprgxodwhrurwkhuzlvhtxdoli\wkhuhfhlyhgvljqdoexwvriwzduhpd\uhvsrqgwrwkhzdnhxshyhqwe\ hqdeolqjqrupdo5)uhfhswlrq 9dulrxv vwudwhjlhv iru rswlpl]lqj srzhu frqvxpswlrq dqg v\vwhp uhvsrqvh wlph lq suhvhqfh ri idovh dodupv pd\ eh hpsor\hg xvlqj dydlodeohwlphushulskhudov ()5)*)oh[*hfnr3ursulhwdu\3urwrfro6r&)dplo\'dwd6khhw 6\vwhp2yhuylhz vlodevfrp _6pduw&rqqhfwhg(qhuj\iulhqgo\ 3uholplqdu\5hy_

 )oh[leoh)udph+dqgolqj ()5)* kdvdqh[whqvlyhdqgioh[leohiudphkdqgolqjvxssruwiruhdv\lpsohphqwdwlrqrihyhqfrpsoh[frppxqlfdwlrqsurwrfrov 7kh)udph&rqwuroohu)5&vxssruwvdooorzohyhodqgwlplqjfulwlfdowdvnvwrjhwkhuzlwkwkh5dglr&rqwuroohudqg0rgxodwru'hprgxod wru ? +ljko\dgmxvwdeohsuhdpeohohqjwk ? 8swrvlpxowdqhrxvv\qfkurql]dwlrqzrugvhdfkxswrelwvdqgsurylglqjvhsdudwhlqwhuuxswv ? )udphglvdvvhpeo\dqgdgguhvvpdwfklqjilowhulqjwrdffhswruuhmhfwiudphv ? $xwrpdwlf$&.iudphdvvhpeo\dqgwudqvplvvlrq ? )xoo\ioh[leoh&5&jhqhudwlrqdqgyhulilfdwlrq ? 0xowlsoh&5&ydoxhvfdqehhpehgghglqdvlqjohiudph ? ruelw&5&ydoxh ? &rqiljxudeoh&5&elwdqge\whrughulqj ? 6hohfwdeohelwrughulqjohdvwvljqlilfdqwruprvwvljqlilfdqwelwiluvw ? 2swlrqdogdwdzklwhqlqj ? 2swlrqdo)ruzdug(uuru&ruuhfwlrq)(&lqfoxglqjfrqyroxwlrqdohqfrglqjghfrglqjdqgeorfnhqfrglqjghfrglqj ? +doiudwhfrqyroxwlrqdohqfrghudqgghfrghuzlwkfrqvwudlqwohqjwkviurpwrdqgrswlrqdosxqfwxulqj ? 2swlrqdov\perolqwhuohdylqjw\slfdoo\xvhglqfrpelqdwlrqzlwk)(& ? 6\perofrglqjvxfkdv0dqfkhvwhuru'666ruelskdvhvsdfhhqfrglqjxvlqj)(&kdugzduh ? 8$57hqfrglqjryhudluzlwkvwduwdqgvwrselwlqvhuwlrquhprydo ? 7hvwprghvxssruwvxfkdvprgxodwhgruxqprgxodwhgfduulhurxwsxw ? 5hfhlyhgiudphwlphvwdpslqj 3dfnhwdqg6wdwh7udfh 7kh()5)* )udph&rqwuroohukdvdsdfnhwdqgvwdwhwudfhxqlwwkdwsurylghvydoxdeohlqirupdwlrqgxulqjwkhghyhorsphqwskdvh,w ihdwxuhv ? 1rqlqwuxvlyhwudfhriwudqvplwgdwduhfhlyhgdwddqgvwdwhlqirupdwlrq ? 'dwdrevhuydelolw\rqdvlqjohslq8$57gdwdrxwsxwrurqdwzrslq63,gdwdrxwsxw ? &rqiljxudeohgdwdrxwsxwelwudwhedxgudwh ? 0xowlsoh[hgwudqvplwwhggdwduhfhlyhggdwddqgvwdwhphwdlqirupdwlrqlqdvlqjohvhuldogdwdvwuhdp 'dwd%xiihulqj 7kh ()5)* ihdwxuhvdqdgydqfhg5dglr%xiihu&rqwuroohu%8)&fdsdeohrikdqgolqjxswrexiihuvridgmxvwdeohvl]hiurp e\whvwre\whv(dfkexiihufdqehxvhgiru5;7;ruerwk7khexiihugdwdlvorfdwhglq5$0hqdeolqj]hurfrs\rshudwlrqv 5dglr&rqwuroohu5$& 7kh5dglr&rqwuroohufrqwurovwkhwrsohyhovwdwhriwkhudglrvxev\vwhplqwkh()5)*,wshuirupvwkhiroorzlqjwdvnv ? 3uhflvho\wlphgfrqwurorihqdeolqjdqgglvdeolqjriwkhuhfhlyhudqgwudqvplwwhuflufxlwu\ ? 5xqwlphfdoleudwlrqriuhfhlyhuwudqvplwwhudqgiuhtxhqf\v\qwkhvl]hu ? 'hwdlohgiudphwudqvplvvlrqwlplqjlqfoxglqjrswlrqdo/%7ru&60$&$ 5dqgrp1xpehu*hqhudwru 7kh)udph&rqwuroohu)5&lpsohphqwvdudqgrpqxpehujhqhudwruwkdwxvhvhqwurs\jdwkhuhgiurpqrlvhlqwkh5)uhfhlyhfkdlq 7khgdwdlvvxlwdeohiruxvhlqfu\swrjudsklfdssolfdwlrqv 2xwsxwiurpwkhudqgrpqxpehujhqhudwrufdqehxvhghlwkhugluhfwo\rudvdvhhgruhqwurs\vrxufhiruvriwzduhedvhgudqgrpqxp ehujhqhudwrudojrulwkpvvxfkdv)ruwxqd ()5)*)oh[*hfnr3ursulhwdu\3urwrfro6r&)dplo\'dwd6khhw 6\vwhp2yhuylhz vlodevfrp _6pduw&rqqhfwhg(qhuj\iulhqgo\ 3uholplqdu\5hy_
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 '&'&&rqyhuwhu 7hvw frqglwlrqv / '&'&    ?+ & '&'&    ?) 0xudwd *505$.$' 9 '&'&b,    9 9 '&'&b2    9 , '&'&b/2$'   p$+hdy\'ulyhfrqiljxudwlrq) '&'&b/1  0+]xqohvvrwkhuzlvhlqglfdwhg 7deoh'&'&&rqyhuwhu 3dudphwhu 6\pero 7hvw&rqglwlrq 0lq 7\s 0d[ 8qlw ,qsxwyrowdjhudqjh 9 '&'&b, %\sdvvprgh6wurqj%\sdvvzlwk 3026hqdeohgdvvxphvlqgxfwru '&5rip2kpv, '&'&b/2$'  p$ 7%' 2  9 /rzqrlvh/1prgh9rxw sxw, '&'&b/2$'  p$ru /rzsrzhu/3prgh9rxw sxw, '&'&b/2$'  p$  2  9 /rzqrlvh/1prgh9rxw sxw, '&'&b/2$'  p$ 7%' 2  9 2xwsxwyrowdjhsurjudppd eohudqjh 9 '&'&b2 9frqiljxudwlrq 7%'  2 9 5hjxodwlrq'&$ffxudf\ $&& '& /rzqrlvh/1prgh9wdujhw rxwsxw 7%' 2 7%' p9 /rzsrzhu/3prgh /3&03%,$6   9wdujhw rxwsxw, '&'&b/2$'  $ 7%' 2 7%' p9 /rzsrzhu/3prgh /3&03%,$6   9wdujhw rxwsxw, '&'&b/2$'  p$ 7%' 2 7%' p9 6whdg\vwdwhrxwsxwulssoh 9 5 5dglrglvdeohg 2  2 p9ss 2xwsxwyrowdjhxqghuryhu vkrrw 9 29 &&00rgh/1)25&(&&0    /rdgfkdqjhvehwzhhqp$ dqgp$ 2 2  p9 '&00rgh/1)25&(&&0    /rdgfkdqjhvehwzhhqp$ dqgp$ 2 2  p9 '&olqhuhjxodwlrq 9 5(* ,qsxwfkdqjhvehwzhhq9dqg 9 2  2  '&ordguhjxodwlrq , 5(* /rdgfkdqjhvehwzhhqp$dqg p$lq&&0prgh 2  2  0d[ordgfxuuhqw , /2$'b0$; /rzqrlvh/1+hdy\'ulyh  2 2  p$ /rzqrlvh/1prgh0hglxp 'ulyh  2 2  p$ /rzqrlvh/1prgh/ljkw 'ulyh  2 2  p$ /rzsrzhu/3prgh /3&03%,$6    2 2  p$ '&'&rxwsxwfdsdflwru & '&'& wrohudqfh 7%'  7%' ) '&'&rxwsxwlqgxfwru / '&'& wrohudqfh 2  2 + ()5)*)oh[*hfnr3ursulhwdu\3urwrfro6r&)dplo\'dwd6khhw (ohfwulfdo6shflilfdwlrqv vlodevfrp _6pduw&rqqhfwhg(qhuj\iulhqgo\ 3uholplqdu\5hy_

 3dudphwhu 6\pero 7hvw&rqglwlrq 0lq 7\s 0d[ 8qlw 5hvlvwdqfhlq%\sdvvprgh 5 % &xuuhqw&rqvxpswlrq &xuuhqw&rqvxpswlrq9zlwkrxw'&'&&rqyhuwhu 8qohvv rwkhuzlvh lqglfdwhg 95(*9''   $9''   '9''   5)9''   3$9''   9 (08b3:5&)*b3:5&* 12'&'& (08b'&'&&75/b'&'&02'( % &xuuhqw&rqvxpswlrq9zlwkrxw'&'&&rqyhuwhu 8qohvv rwkhuzlvh lqglfdwhg 95(*9''   $9''   '9''   5)9''   3$9''   9 (08b3:5&)*b3:5&* 12'&'& (08b'&'&&75/b'&'&02'( % &xuuhqw&rqvxpswlrq9xvlqj'&'&&rqyhuwhu 8qohvvrwkhuzlvhlqglfdwhg95(*9'' $9'' ,29'' 9'9'' 5)9'' 3$9'' 9'&'&rxwsxw6hh )ljxuh ()5)*7\slfdo$ssolfdwlrq&lufxlw&rqiljxudwlrqzlwk'&'&&ryhuwhu3$9''iurp9'&'&rqsdjh  7deoh&xuuhqw&rqvxpswlrq9zlwk'&'& 3dudphwhu 6\pero 7hvw&rqglwlrq 0lq 7\s 0d[ 8qlw &xuuhqwfrqvxpswlrqlq(0 $fwlyhprghzlwkudglrglvd eohg$ooshulskhudovglvd eohg'&'&lq/rz1rlvh prgh , $&7,9( 0+]fu\vwdo&38uxqqlqj zklohorrsiurpiodvk 2  2 $0+] 0+]+)5&2&38uxqqlqj 3ulphiurpiodvk 2  2 $0+] 0+]+)5&2&38uxqqlqj zklohorrsiurpiodvk 2  2 $0+] 0+]+)5&2&38uxqqlqj &ruh0duniurpiodvk 2  2 $0+] 0+]+)5&2&38uxqqlqj zklohorrsiurpiodvk 2  2 $0+] &xuuhqwfrqvxpswlrqlq(0 6ohhsprghzlwkudglrglvd eohg$ooshulskhudovglvd eohg'&'&lq/rz3rzhu prgh , (0 0+]fu\vwdo 2  2 $0+] 0+]+)5&2 2  2 $0+] 0+]+)5&2 2  2 $0+] 0+]+)5&2 2  2 $0+] &xuuhqwfrqvxpswlrqlq(0 'hhs6ohhsprgh , (0 )xoo5$0uhwhqwlrqdqg57&& uxqqlqjiurp/);2 2  2 $ n%5$0uhwhqwlrqdqg57&& uxqqlqjiurp/)5&2 2  2 $ &xuuhqwfrqvxpswlrqlq(0 6wrsprgh , (0 )xoo5$0uhwhqwlrqdqg&5 &xuuhqw&rqvxpswlrq8vlqj5dglr 8qohvv rwkhuzlvh lqglfdwhg 95(*9''   $9''   ,29''    9 '9''   5)9''   3$9'' 6hh )ljxuh   ()5)*  7\slfdo $ssolfdwlrq&lufxlw&rqiljxudwlrqzlwk'&'&&ryhuwhu3$9''iurp9'&'&rqsdjh  ru )ljxuh ()5)* 7\slfdo$ssolfd wlrq&lufxlw&rqiljxudwlrqzlwk'&'&&ryhuwhu3$9''iurp9''rqsdjh  7deoh&xuuhqw&rqvxpswlrq8vlqj5dglr9zlwk'&'& 3dudphwhu 6\pero 7hvw&rqglwlrq 0lq 7\s 0d[ 8qlw &xuuhqwfrqvxpswlrqlquh fhlyhprghdfwlyhsdfnhw uhfhswlrq0&8lq(0# 0+]shulskhudoforfnv glvdeohg , 5; 0elwv*)6.) *+] 5dglrforfnsuhvfdohge\ 2  2 p$ &xuuhqwfrqvxpswlrqlq wudqvplwprgh0&8lq(0 #0+]shulskhudo forfnvglvdeohg , 7; &:g%p) *+]5dglr forfnsuhvfdohge\ 2  2 p$ &:g%p) *+] 2  2 p$ &:g%p) *+] 2  2 p$ &:g%p) *+] 2  2 p$ &:g%p) *+] 3$9''frqqhfwhggluhfwo\wrh[ whuqdo9vxsso\ 2  2 p$ &:g%p) *+] 3$9''frqqhfwhggluhfwo\wrh[ whuqdo9vxsso\ 2  2 p$ 5)6(16(fxuuhqwfrqvxps wlrq , 5)6(16( 2  2 q$ :dnhxswlphv 7deoh:dnhxswlphv 3dudphwhu 6\pero 7hvw&rqglwlrq 0lq 7\s 0d[ 8qlw :dnhxsiurp(0'hhs 6ohhs w (0b:8 &rghh[hfxwlrqiurpiodvk 2  2 v &rghh[hfxwlrqiurp5$0 2  2 v :dnhxswlphiurp(0 6ohhs w (0b:8 ([hfxwlqjiurpiodvk 2  2 $+% &orfnv ([hfxwlqjiurp5$0 2  2 $+% &orfnv :dnhxsiurp(06wrs w (0b:8 ([hfxwlqjiurpiodvk 2  2 v ([hfxwlqjiurp5$0 2  2 v :dnhxsiurp(0++lehu qdwh  w (0+b:8 ([hfxwlqjiurpiodvk 2  2 v :dnhxsiurp(066kxw rii  w (06b:8 2  2 v 1rwh  7lphiurpzdnhxsuhtxhvwxqwloiluvwlqvwuxfwlrqlvh[hfxwhg:dnhxsuhvxowvlqghylfhuhvhw  ()5)*)oh[*hfnr3ursulhwdu\3urwrfro6r&)dplo\'dwd6khhw (ohfwulfdo6shflilfdwlrqv vlodevfrp _6pduw&rqqhfwhg(qhuj\iulhqgo\ 3uholplqdu\5hy_

 %urzq2xw'hwhfwru 7deoh%urzq2xw'hwhfwru 3dudphwhu 6\pero 7hvw&rqglwlrq 0lq 7\s 0d[ 8qlw '9''%2'wkuhvkrog 9 '9''%2' '9''ulvlqj 2 2 7%' 9 '9''idoolqj 7%' 2 2 9 '9''%2'k\vwhuhvlv 9 '9''%2'b+ *+]5)7udqvfhlyhu&kdudfwhulvwlfv 5)7udqvplwwhu*hqhudo&kdudfwhulvwlfviruwkh*+]%dqg 8qohvv rwkhuzlvh lqglfdwhg 7 &95(*9''   $9''   ,29''    9 '9''   5)9''   3$9'' 5)9'' dqg 3$9'' sdwk lv ilowhuhg xvlqj ihuulwhv &u\vwdo iuhtxhqf\ 0+] 5) fhqwhu iuhtxhqf\  *+] 7hvw flufxlw dffruglqj wr )ljxuh   ()5)* 7\slfdo$ssolfdwlrq&lufxlw&rqiljxudwlrqzlwk'&'&&ryhuwhu3$9''iurp9'&'&rqsdjh  dqg )ljxuh7\slfdo*+]5) lpshgdqfhpdwfklqjqhwzrunflufxlwvrqsdjh  7deoh5)7udqvplwwhu*hqhudo&kdudfwhulvwlfviru*+]%dqg 3dudphwhu 6\pero 7hvw&rqglwlrq 0lq 7\s 0d[ 8qlw 0d[lpxp7;srzhu  3287 0$; g%pudwhgsduwqxpehuv 3$9''frqqhfwhggluhfwo\wrh[ whuqdo9vxsso\ 2  2 g%p g%pudwhgsduwqxpehuv 3$9''frqqhfwhggluhfwo\wrh[ whuqdo9vxsso\ 2  2 g%p 0lqlpxpdfwlyh7;3rzhu 3287 0,1 &:  2 g%p 2xwsxwsrzhuvwhsvl]h 3287 67(3 g%p2xwsxwsrzhug%p 2  2 g% g%prxwsxwsrzhu 3287 0$; 2  2 g% 2xwsxwsrzhuyduldwlrqyv vxsso\dw3287 0$; 3287 9$5b9 99 95(*9'' 9zlwk rxw'&'&frqyhuwhurshudwlrqdw kljkhuwkdqg%p 2  2 g% 99 95(*9'' 9xvlqj '&'&frqyhuwhu 2  2 g% 2xwsxwsrzhuyduldwlrqyv whpshudwxuhdw3287 0$; 3287 9$5b7 )urpwr?&3$9''frq qhfwhgwr'&'&rxwsxw 2  2 g% )urpwr?&3$9''frq qhfwhgwrh[whuqdovxsso\ 2  2 g% 2xwsxwsrzhuyduldwlrqyv5) iuhtxhqf\dw3287 0$; 3287 9$5b) 2yhu5)wxqlqjiuhtxhqf\udqjh 2  2 g% 5)wxqlqjiuhtxhqf\udqjh ) 5$1*(  2  0+] 1rwh  6xssruwhgwudqvplwsrzhuohyhovduhghwhuplqhge\wkhrughulqjsduwqxpehu2317udqvplwsrzhuudwlqjvirudooghylfhvfry huhglqwklvgdwdvkhhwfdqehirxqglqwkh0d[7;3rzhufroxpqri 2ughulqj,qirupdwlrq  ()5)*)oh[*hfnr3ursulhwdu\3urwrfro6r&)dplo\'dwd6khhw (ohfwulfdo6shflilfdwlrqv vlodevfrp _6pduw&rqqhfwhg(qhuj\iulhqgo\ 3uholplqdu\5hy_

 5)5hfhlyhu*hqhudo&kdudfwhulvwlfviruwkh*+]%dqg 8qohvv rwkhuzlvh lqglfdwhg 7 &95(*9''   $9''   ,29''    9 '9''   5)9''   3$9'' 5)9'' dqg 3$9'' sdwk lv ilowhuhg xvlqj ihuulwhv &u\vwdo iuhtxhqf\ 0+] 5) fhqwhu iuhtxhqf\  *+] 7hvw flufxlw dffruglqj wr )ljxuh   ()5)* 7\slfdo$ssolfdwlrq&lufxlw&rqiljxudwlrqzlwk'&'&&ryhuwhu3$9''iurp9'&'&rqsdjh  dqg )ljxuh7\slfdo*+]5) lpshgdqfhpdwfklqjqhwzrunflufxlwvrqsdjh  7deoh5)5hfhlyhu*hqhudo&kdudfwhulvwlfviru*+]%dqg 3dudphwhu 6\pero 7hvw&rqglwlrq 0lq 7\s 0d[ 8qlw 5)wxqlqjiuhtxhqf\udqjh ) 5$1*(  2  0+] 5hfhlyhprghpd[lpxp vsxulrxvhplvvlrq 6385 5; 0+]wr*+] 2  2 g%p *+]wr*+] 2  2 g%p /hyhoderyhzklfk 5)6(16(zloowuljjhu 5)6(16( 75,* &:dw*+] 2  2 g%p /hyhoehorzzklfk 5)6(16(zlooqrwwuljjhu 5)6(16( 7+5(6 2  2 g%p 3(56hqvlwlylw\ 6(16 *)6. 0esv*)6.vljqdo 2  2 g%p %(56hqvlwlylw\ nesv*)6.vljqdo 2  2 g%p ()5)*)oh[*hfnr3ursulhwdu\3urwrfro6r&)dplo\'dwd6khhw (ohfwulfdo6shflilfdwlrqv vlodevfrp _6pduw&rqqhfwhg(qhuj\iulhqgo\ 3uholplqdu\5hy_

 5)7udqvplwwhu&kdudfwhulvwlfviru0esv*)6.lqwkh*+]%dqg 8qohvv rwkhuzlvh lqglfdwhg 7 &95(*9''   $9''   ,29''    9 '9''   5)9''   3$9'' 5)9'' dqg 3$9'' sdwk lv ilowhuhg xvlqj ihuulwhv &u\vwdo iuhtxhqf\ 0+] 5) fhqwhu iuhtxhqf\  *+] 7hvw flufxlw dffruglqj wr )ljxuh   ()5)* 7\slfdo$ssolfdwlrq&lufxlw&rqiljxudwlrqzlwk'&'&&ryhuwhu3$9''iurp9'&'&rqsdjh  dqg )ljxuh7\slfdo*+]5) lpshgdqfhpdwfklqjqhwzrunflufxlwvrqsdjh  7deoh5)7udqvplwwhu&kdudfwhulvwlfviru0esv*)6.lqwkh*+]%dqg 3dudphwhu 6\pero 7hvw&rqglwlrq 0lq 7\s 0d[ 8qlw 7udqvplwg%edqgzlgwk 7;%: 2  2 n+] 3rzhuvshfwudoghqvlw\olplw 36' /,0,7 3hu)&&sduw 2  2 g%p n+] 3hu(76,dwg%p 0+] 2  2 g%p 2ffxslhgfkdqqhoedqgzlgwk shu(76,(1 2&3 (76, %:dwkljkhvwdqgorzhvw fkdqqhovlqedqg 2  2 0+] (plvvlrqvrikduprqlfvrxw riedqgshu)&&sduw  6385 +50b)&& qgugkduprqlfv frqwlqxrxvwudqvplvvlrqriprgx odwhgfduulhu 2  2 g%p 6sxulrxvhplvvlrqvrxwri edqgshu)&&sduw h[foxglqjkduprqlfvfds wxuhglq6385 +$50)&& 5h vwulfwhg%dqgv 6385 22%b)&& $eryh*+]ruehorz *+]frqwlqxrxvwudqvplvvlrqri prgxodwhgfduulhu  2  2 g%p 6sxulrxvhplvvlrqvrxwri edqgshu)&&sduw h[foxglqjkduprqlfvfds wxuhglq6385 +$50)&&  1rq5hvwulfwhg%dqgv $eryh*+]ruehorz *+]frqwlqxrxvwudqvplvvlrqri prgxodwhgfduulhu 2  2 g%f 6sxulrxvhplvvlrqvrxwri edqgshu(76, 6385 (76, >%:wr@0+]> wr%:@0+] 2  2 g%p >%:wr%:@0+] >%:wr%:@ 0+]shu(76, 2  2 g%p 6sxulrxvhplvvlrqvshu(76, (1 6385 (76, 0+]0+] 0+]0+] 2  2 g%p 0+] 2  2 g%p *+] 2  2 g%p 1rwh  )ru0k]dpd[lpxpgxw\f\fohrilvxvhgwrdfklhyhwklvydoxh  ()5)*)oh[*hfnr3ursulhwdu\3urwrfro6r&)dplo\'dwd6khhw (ohfwulfdo6shflilfdwlrqv vlodevfrp _6pduw&rqqhfwhg(qhuj\iulhqgo\ 3uholplqdu\5hy_

 5)5hfhlyhu&kdudfwhulvwlfviru0esv*)6.lqwkh*+]%dqg 8qohvv rwkhuzlvh lqglfdwhg 7 &95(*9''   $9''   ,29''    9 '9''   5)9''   3$9'' 5)9'' dqg 3$9'' sdwk lv ilowhuhg xvlqj ihuulwhv &u\vwdo iuhtxhqf\ 0+] 5) fhqwhu iuhtxhqf\  *+] 7hvw flufxlw dffruglqj wr )ljxuh   ()5)* 7\slfdo$ssolfdwlrq&lufxlw&rqiljxudwlrqzlwk'&'&&ryhuwhu3$9''iurp9'&'&rqsdjh  dqg )ljxuh7\slfdo*+]5) lpshgdqfhpdwfklqjqhwzrunflufxlwvrqsdjh  7deoh5)5hfhlyhu&kdudfwhulvwlfviru0esv*)6.lqwkh*+]%dqg 3dudphwhu 6\pero 7hvw&rqglwlrq 0lq 7\s 0d[ 8qlw 0d[xvdeohuhfhlyhulqsxw ohyho%(5 6$7 6ljqdolvuhihuhqfhvljqdo  3dfnhw ohqjwklve\whv 2  2 g%p 6hqvlwlylw\%(5 6(16 6ljqdolvuhihuhqfhvljqdo  8vlqj '&'&frqyhuwhu 2  2 g%p 6ljqdowrfrfkdqqholqwhuihu hu%(5 &, && 'hvluhgvljqdog%deryhuhihu hqfhvhqvlwlylw\ 2  2 g% 1dgmdfhqwfkdqqho 0+]vhohfwlylw\%(5 zlwkdoorzdeohh[fhswlrqv 'hvluhglvuhihuhqfhvljqdodw g%p &,  ,qwhuihuhulvuhihuhqfhvljqdodw 0+]riivhw'hvluhgiuhtxhqf\ 0+]?)f?0+] 2  2 g% 1dgmdfhqwfkdqqho 0+]vhohfwlylw\%(5 zlwkdoorzdeohh[fhswlrqv 'hvluhglvuhihuhqfhvljqdodw g%p &,  ,qwhuihuhulvuhihuhqfhvljqdodw 0+]riivhw'hvluhgiuhtxhqf\ 0+]?)f?0+] 2  2 g% $owhuqdwh0+]vhohfwlylw\ %(5zlwkdoorzdeoh h[fhswlrqv'hvluhglvuhihu hqfhvljqdodwg%p &,  ,qwhuihuhulvuhihuhqfhvljqdodw? 0+]riivhw'hvluhgiuhtxhqf\ 0+]?)f?0+] 2  2 g% $owhuqdwh0+]vhohfwlylw\ %(5zlwkdoorzdeoh h[fhswlrqv'hvluhglvuhihu hqfhvljqdodwg%p &,  ,qwhuihuhulvuhihuhqfhvljqdodw? 0+]riivhw'hvluhgiuhtxhqf\ 0+]?)f?0+] 2  2 g% 6hohfwlylw\wrlpdjhiuhtxhq f\%(5'hvluhglvuhi huhqfhvljqdodwg%p &, ,0 ,qwhuihuhulvuhihuhqfhvljqdodwlp djhiuhtxhqf\zlwk0+]suhfl vlrq 2  2 g% 6hohfwlylw\wrlpdjhiuhtxhq f\0+]%(5'h vluhglvuhihuhqfhvljqdodw g%p &, ,0 ,qwhuihuhulvuhihuhqfhvljqdodwlp djhiuhtxhqf\0+]zlwk 0+]suhflvlrq 2  2 g% %orfnlqj%(5'hvluhg lvuhihuhqfhvljqdodw g%p,qwhuihuhulv&:lq 22%udqjh %/2&. 22% ,qwhuihuhuiuhtxhqf\0+]?i? 0+] 2  2 g%p ,qwhuihuhuiuhtxhqf\0+]?i ?0+] 2  2 g%p ,qwhuihuhuiuhtxhqf\0+]?i ?0+] 2  2 g%p ,qwhuihuhuiuhtxhqf\*+]?i? *+] 2  2 g%p ()5)*)oh[*hfnr3ursulhwdu\3urwrfro6r&)dplo\'dwd6khhw (ohfwulfdo6shflilfdwlrqv vlodevfrp _6pduw&rqqhfwhg(qhuj\iulhqgo\ 3uholplqdu\5hy_

 3dudphwhu 6\pero 7hvw&rqglwlrq 0lq 7\s 0d[ 8qlw 8sshuolplwrilqsxwsrzhu udqjhryhuzklfk566,uhvr oxwlrqlvpdlqwdlqhg 566, 0$;  2 2 g%p /rzhuolplwrilqsxwsrzhu udqjhryhuzklfk566,uhvr oxwlrqlvpdlqwdlqhg 566, 0,1 2 2  g%p 566,uhvroxwlrq 566, 5(6 2yhu566, 0,1 wr566, 0$; 2 2  g% 1rwh  5hihuhqfhvljqdolvghilqhg*)6.dwg%p0rgxodwlrqlqgh[ %7 %lwudwh 0esvghvluhggdwd 35%6 lqwhuihuhugdwd 35%6iuhtxhqf\dffxudf\ehwwhuwkdqssp  ()5)*)oh[*hfnr3ursulhwdu\3urwrfro6r&)dplo\'dwd6khhw (ohfwulfdo6shflilfdwlrqv vlodevfrp _6pduw&rqqhfwhg(qhuj\iulhqgo\ 3uholplqdu\5hy_

 5)7udqvplwwhu&kdudfwhulvwlfviru2436.'666lqwkh*+]%dqg 8qohvvrwkhuzlvhlqglfdwhg7 ?&95(*9'' $9'' ,29'' 9'9'' 5)9'' 3$9''5)9''dqg3$9''sdwklv ilowhuhg xvlqj ihuulwhv &u\vwdo iuhtxhqf\  0+] 5) fhqwhu iuhtxhqf\  *+] 7hvw flufxlw dffruglqj wr )ljxuh   ()5)* 7\slfdo$ssolfdwlrq&lufxlw&rqiljxudwlrqzlwk'&'&&ryhuwhu3$9''iurp9'&'&rqsdjh  dqg )ljxuh7\slfdo*+]5) lpshgdqfhpdwfklqjqhwzrunflufxlwvrqsdjh 7deoh5)7udqvplwwhu&kdudfwhulvwlfviru'6662436.lqwkh*+]%dqg 3dudphwhu 6\pero 7hvw&rqglwlrq 0lq 7\s 0d[ 8qlw (uuruyhfwrupdjqlwxghrii vhw(90shu (90 $yhudjhdfurvviuhtxhqf\6ljqdo lv'6662436.uhihuhqfhsdfn hw  2  2 upv 3rzhuvshfwudoghqvlw\olplw 36' /,0,7 5hodwlyhdwfduulhu?0+] 2  2 g%f $evroxwhdwfduulhu?0+]  2  2 g%p 3hu)&&sduw 2  2 g%p n+] 2xwsxwsrzhuohyhozklfkphhwv g%p0+](76,vshfl ilfdwlrq 2  2 g%p 2ffxslhgfkdqqhoedqgzlgwk shu(76,(1 2&3 (76, %:dwkljkhvwdqgorzhvw fkdqqhovlqedqg 2  2 0+] (plvvlrqvrikduprqlfvrxw riedqgshu)&&sduw  6385 +50b)&& qgugkduprqlfv frqwlqxrxvwudqvplvvlrqriprgx odwhgfduulhu 2  2 g%p 6sxulrxvhplvvlrqvrxwri edqgshu)&&sduw h[foxglqjkduprqlfv5h vwulfwhg%dqgv 6385 22%b)&& $eryh*+]ruehorz *+]frqwlqxrxvwudqvplvvlrqri prgxodwhgfduulhu  2  2 g%p 6sxulrxvhplvvlrqvrxwri edqgshu)&&sduw h[foxglqjkduprqlfv1rq 5hvwulfwhg%dqgv $eryh*+]ruehorz *+]frqwlqxrxvwudqvplvvlrqri prgxodwhgfduulhu 2  2 g%f 6sxulrxvhplvvlrqvrxwri edqgshu(76,  6385 (76, >%:wr@>wr %:@ 2  2 g%p >%:wr%:@ >%:wr%:@shu (76, 2  2 g%p 6sxulrxvhplvvlrqvshu(76, (1  6385 (76, 0+]0+] 0+]0+] 2  2 g%p 0+] 2  2 g%p ** 2  2 g%p 1rwh  5hihuhqfhsdfnhwlvghilqhgdvrfwhw36'8prgxodwhgdffruglqjwr'6662436.lqwkh*+]edqgzlwk svhxgrudqgrpsdfnhwgdwdfrqwhqw  )ru0k]dpd[lpxpgxw\f\fohrilvxvhgwrdfklhyhwklvydoxh  )ru0k]dpd[lpxpgxw\f\fohrilvxvhgwrdfklhyhwklvydoxh  6shflilhgdwpd[lpxpsrzhurxwsxwohyhorig%p  ()5)*)oh[*hfnr3ursulhwdu\3urwrfro6r&)dplo\'dwd6khhw (ohfwulfdo6shflilfdwlrqv vlodevfrp _6pduw&rqqhfwhg(qhuj\iulhqgo\ 3uholplqdu\5hy_
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 3dudphwhu 6\pero 7hvw&rqglwlrq 0lq 7\s 0d[ 8qlw 2xwsxwyrowdjhfrpsoldqfhlq vlqnprghvlqnfxuuhqw fkdqjhuhodwlyhwrfxuuhqw vxqndw,29'' , &203b6,1. 5$1*(6(/ rxwsxwyrowdjh  p9 2  2  5$1*(6(/ rxwsxwyrowdjh  p9 2  2  5$1*(6(/ rxwsxwyrowdjh  p9 2  2  5$1*(6(/ rxwsxwyrowdjh  p9 2  2  1rwh  ,q,'$&b&85352*uhjlvwhu  7kh,'$&lvvxssolhge\hlwkhu$9'''9''ru,29''edvhgrqwkhvhwwlqjri$1$6:lqwkh(08b3:5&75/uhjlvwhudqg 3:56(/lqwkh,'$&b&75/uhjlvwhu6hwwlqj3:56(/wrvhohfwv,29'':lwk3:56(/fohduhgwr$1$6:vhohfwveh wzhhq$9''dqg'9''  ()5)*)oh[*hfnr3ursulhwdu\3urwrfro6r&)dplo\'dwd6khhw (ohfwulfdo6shflilfdwlrqv vlodevfrp _6pduw&rqqhfwhg(qhuj\iulhqgo\ 3uholplqdu\5hy_

 $qdorj&rpsdudwru$&03 7deoh$&03 3dudphwhu 6\pero 7hvw&rqglwlrq 0lq 7\s 0d[ 8qlw ,qsxwyrowdjhudqjh 9 $&03,1 &039''  $&03qb&75/b3:56(/   2 &039'' 9 $fwlyhfxuuhqwqrwlqfoxglqj yrowdjhuhihuhqfh , $&03 %,$6352*   )8//%,$6    2  2 q$ %,$6352*   [)8//%,$6    2  2 q$ %,$6352*   [)8//%,$6    2  7%' $ &xuuhqwfrqvxpswlrqrilqwhu qdoyrowdjhuhihuhqfh , $&035() 9/3vhohfwhgdvlqsxwxvlqj9 5hihuhqfh9 2  2 q$ 9/3vhohfwhgdvlqsxwxvlqj9'' 2  2 q$ 9%',9vhohfwhgdvlqsxwxvlqj 9uhihuhqfh 2  2 $ 9$',9vhohfwhgdvlqsxwxvlqj 9'' 2  2 $ +\vwhuhvlv 9 $&03+ 3dudphwhu 6\pero 7hvw&rqglwlrq 0lq 7\s 0d[ 8qlw &dsdflwlyh6hqvh,qwhuqdo 5hvlvwdqfh 5 &65(6 &65(66(/    2 lqi 2 n? &65(66(/    2  2 n? &65(66(/    2  2 n? &65(66(/    2  2 n? &65(66(/    2  2 n? &65(66(/    2  2 n? &65(66(/    2  2 n? &65(66(/    2  2 n? 1rwh  &039''lvdvxsso\fkrvhqe\wkhvhwwlqjlq$&03qb&75/b3:56(/dqgpd\eh,29''$9''ru'9''  ,q$&03qb&75/uhjlvwhu  ,q$&03qb+ ,& ,&6wdqgdugprgh6p 7deoh,&6wdqgdugprgh6p  3dudphwhu 6\pero 7hvw&rqglwlrq 0lq 7\s 0d[ 8qlw 6&/forfniuhtxhqf\  i 6&/  2  n+] 6&/forfnorzwlph w /2:  2 2 v 6&/forfnkljkwlph w +,*+  2 2 v 6'$vhwxswlph w 68'$7  2 2 qv 6'$krogwlph  w +''$7  2  qv 5hshdwhg67$57frqglwlrq vhwxswlph w 6867$  2 2 v 5hshdwhg67$57frqglwlrq krogwlph w +'67$  2 2 v 6723frqglwlrqvhwxswlph w 68672  2 2 v %xviuhhwlphehwzhhqd 6723dqg67$57frqglwlrq w %8)  2 2 v 1rwh  )ru&/+5vhwwrlqwkh,&qb&75/uhjlvwhu  )ruwkhplqlpxp+)3(5&/.iuhtxhqf\uhtxluhglq6wdqgdugprghuhihuwrwkh,&fkdswhulqwkhuhihuhqfhpdqxdo  7khpd[lpxp6'$krogwlphw +''$7 qhhgvwrehphwrqo\zkhqwkhghylfhgrhvqrwvwuhwfkwkhorzwlphri6&/w /2:   ()5)*)oh[*hfnr3ursulhwdu\3urwrfro6r&)dplo\'dwd6khhw (ohfwulfdo6shflilfdwlrqv vlodevfrp _6pduw&rqqhfwhg(qhuj\iulhqgo\ 3uholplqdu\5hy_

 ,&)dvwprgh)p 7deoh,&)dvwprgh)p  3dudphwhu 6\pero 7hvw&rqglwlrq 0lq 7\s 0d[ 8qlw 6&/forfniuhtxhqf\  i 6&/  2  n+] 6&/forfnorzwlph w /2:  2 2 v 6&/forfnkljkwlph w +,*+  2 2 v 6'$vhwxswlph w 68'$7  2 2 qv 6'$krogwlph  w +''$7  2  qv 5hshdwhg67$57frqglwlrq vhwxswlph w 6867$  2 2 v 5hshdwhg67$57frqglwlrq krogwlph w +'67$  2 2 v 6723frqglwlrqvhwxswlph w 68672  2 2 v %xviuhhwlphehwzhhqd 6723dqg67$57frqglwlrq w %8)  2 2 v 1rwh  )ru&/+5vhwwrlqwkh,&qb&75/uhjlvwhu  )ruwkhplqlpxp+)3(5&/.iuhtxhqf\uhtxluhglq)dvwprghuhihuwrwkh,&fkdswhulqwkhuhihuhqfhpdqxdo  7khpd[lpxp6'$krogwlphw +''$7 qhhgvwrehphwrqo\zkhqwkhghylfhgrhvqrwvwuhwfkwkhorzwlphri6&/w /2:   ,&)dvwprgh3oxv)p 7deoh,&)dvwprgh3oxv)p  3dudphwhu 6\pero 7hvw&rqglwlrq 0lq 7\s 0d[ 8qlw 6&/forfniuhtxhqf\  i 6&/  2  n+] 6&/forfnorzwlph w /2:  2 2 v 6&/forfnkljkwlph w +,*+  2 2 v 6'$vhwxswlph w 68'$7  2 2 qv 6'$krogwlph w +''$7  2 2 qv 5hshdwhg67$57frqglwlrq vhwxswlph w 6867$  2 2 v 5hshdwhg67$57frqglwlrq krogwlph w +'67$  2 2 v 6723frqglwlrqvhwxswlph w 68672  2 2 v %xviuhhwlphehwzhhqd 6723dqg67$57frqglwlrq w %8)  2 2 v 1rwh  )ru&/+5vhwwrrulqwkh,&qb&75/uhjlvwhu  )ruwkhplqlpxp+)3(5&/.iuhtxhqf\uhtxluhglq)dvwprgh3oxvuhihuwrwkh,&fkdswhulqwkhuhihuhqfhpdqxdo  ()5)*)oh[*hfnr3ursulhwdu\3urwrfro6r&)dplo\'dwd6khhw (ohfwulfdo6shflilfdwlrqv vlodevfrp _6pduw&rqqhfwhg(qhuj\iulhqgo\ 3uholplqdu\5hy_

 86$5763, 63,0dvwhu7lplqj 7deoh63,0dvwhu7lplqj 3dudphwhu 6\pero 7hvw&rqglwlrq 0lq 7\s 0d[ 8qlw 6&/.shulrg    w 6&/. 
 w +)3(5&/. 2 2 qv &6wr026,    w &6b02  2  qv 6&/.wr026,    w 6&/.b02  2  qv 0,62vhwxswlph    w 68b0, ,29'' 9  2 2 qv ,29'' 9  2 2 qv 0,62krogwlph    w +b0,  2 2 qv 1rwh  $ssolhviruerwk&/.3+$ dqg&/.3+$ iljxuhrqo\vkrzv&/.3+$   0hdvxuhphqwgrqhzlwks)rxwsxwordglqjdwdqgri9 '' iljxuhvkrzvri9 ''   &6 6&/. &/.32/  026, 0,62 w &6b02 w +b0, w 68b0, w 6&./b02 w 6&/. 6&/. &/.32/  )ljxuh63,0dvwhu7lplqj'ldjudp ()5)*)oh[*hfnr3ursulhwdu\3urwrfro6r&)dplo\'dwd6khhw (ohfwulfdo6shflilfdwlrqv vlodevfrp _6pduw&rqqhfwhg(qhuj\iulhqgo\ 3uholplqdu\5hy_

 63,6odyh7lplqj 7deoh63,6odyh7lplqj 3dudphwhu 6\pero 7hvw&rqglwlrq 0lq 7\s 0d[ 8qlw 6&./shulrg    w 6&/.bvo 
 w +)3(5&/. 2 2 qv 6&/.kljkshulrg    w 6&/.bkl 
 w +)3(5&/. 2 2 qv 6&/.orzshulrg    w 6&/.bor 
 w +)3(5&/. 2 2 qv &6dfwlyhwr0,62    w &6b$&7b0,  2  qv &6glvdeohwr0,62    w &6b',6b0,  2  qv 026,vhwxswlph    w 68b02  2 2 qv 026,krogwlph    w +b02 
 w +)3(5&/. 2 2 qv 6&/.wr0,62    w 6&/.b0,  w +)3(5&/. 2 
 w +)3(5&/. qv 1rwh  $ssolhviruerwk&/.3+$ dqg&/.3+$ iljxuhrqo\vkrzv&/.3+$   0hdvxuhphqwgrqhzlwks)rxwsxwordglqjdwdqgri9 '' iljxuhvkrzvri9 ''   &6 6&/. &/.32/  026, 0,62 w &6b$&7b0, w 6&/.b+, w 6&/. w 68b02 w +b02 w 6&/.b0, w &6b',6b0, w 6&/.b/2 6&/. &/.32/  )ljxuh63,6odyh7lplqj'ldjudp ()5)*)oh[*hfnr3ursulhwdu\3urwrfro6r&)dplo\'dwd6khhw (ohfwulfdo6shflilfdwlrqv vlodevfrp _6pduw&rqqhfwhg(qhuj\iulhqgo\ 3uholplqdu\5hy_

 7\slfdo3huirupdqfh&xuyhv 'hidxowwhvwfrqglwlrqv&&0prgh/'&'& +&'&'& )9'&'&b, 99'&'&b2 9)'&'&b/1 0+] /rdg6whs5hvsrqvhlq/1&&0prgh+hdy\'ulyh p$ vgly 9 6: /1&&0dqg/3prghwudqvlwlrqordgp$ vdd,v ron,ohm 5rq96vxsso\yrowdjhlqe\sdvvprgh 2 2.5 3 3.5 4 0.5 1 1.5 2 sw _ pfet _ en 0 sw _ pfet _ en 1 load,ma eff,% (iilflhqf\96/rdg&xuuhqw/1prgh 10 0 10 1 10 2 40 50 60 70 80 90 100 heavy drive medium drive light drive 10 -3 10 -2 10 -1 10 0 10 1 40 50 60 70 80 90 100 load,ma eff,% efficiency vs load current, lp mode lp _ cmp _ bias 3 lp _ cmp _ bias 2 lp _ cmp _ bias 1 lp _ cmp _ bias 0 load,ma relative output droop,mv relative output droop vs load current, lp mode 10 -3 10 -2 10 -1 10 0 10 1 -30 -25 -20 -15 -10 -5 0 5 10 lp _ cmp _ bias 3 lp _ cmp _ bias 2 lp _ cmp _ bias 1 lp _ cmp _ bias 0 vgly , /2$' '9'' p9gly riivhw9 9gly riivhw9 '9'' p9gly riivhw9 p$ )ljxuh'&'&&rqyhuwhu7\slfdo3huirupdqfh&kdudfwhulvwlfv ()5)*)oh[*hfnr3ursulhwdu\3urwrfro6r&)dplo\'dwd6khhw (ohfwulfdo6shflilfdwlrqv vlodevfrp _6pduw&rqqhfwhg(qhuj\iulhqgo\ 3uholplqdu\5hy_

 7\slfdo&rqqhfwlrq'ldjudpv 3rzhu 7\slfdosrzhuvxsso\frqqhfwlrqvirugluhfwvxsso\zlwkrxwxvlqjwkhlqwhuqdo'&'&frqyhuwhuduhvkrzqlqwkhiroorzlqjiljxuh ,29'' '(&283/( '9'' 95(*9'' 95(*6: $9'' 5)9'' +);7$/b1 +);7$/b3 /);7$/b3 /);7$/b1 9 '' & & ; & & & & & & & & & ; & 3$9'' )ljxuh()5)*7\slfdo$ssolfdwlrq&lufxlw'luhfw6xsso\&rqiljxudwlrqzlwkrxw'&'&frqyhuwhu 7\slfdosrzhuvxsso\flufxlwvxvlqjwkhlqwhuqdo'&'&frqyhuwhuduhvkrzqehorz7kh0&8rshudwhviurpwkh'&'&frqyhuwhuvxs so\)ruorz5)wudqvplwsrzhudssolfdwlrqvohvvwkdqg%pwkh5)3$pd\ehvxssolhge\wkh'&'&frqyhuwhu)ru231vvxssruw lqjkljksrzhu5)wudqvplvvlrqwkh5)3$pxvwehgluhfwo\vxssolhge\9''iru5)wudqvplwsrzhujuhdwhuwkdqg%p ,29'' '(&283/( '9'' 95(*9'' 95(*6: $9'' 5)9'' +);7$/b1 +);7$/b3 /);7$/b3 /);7$/b1 9 '' & & ; & & & & & & & & & ; & 3$9'' / & )% )% )ljxuh()5)*7\slfdo$ssolfdwlrq&lufxlw&rqiljxudwlrqzlwk'&'&&ryhuwhu3$9''iurp9'&'& ()5)*)oh[*hfnr3ursulhwdu\3urwrfro6r&)dplo\'dwd6khhw 7\slfdo&rqqhfwlrq'ldjudpv vlodevfrp _6pduw&rqqhfwhg(qhuj\iulhqgo\ 3uholplqdu\5hy_

 ,29'' '(&283/( '9'' 95(*9'' 95(*6: $9'' 5)9'' +);7$/b1 +);7$/b3 /);7$/b3 /);7$/b1 9 '' & & ; & & & & & & & & & ; & 3$9'' / & )% )ljxuh()5)*7\slfdo$ssolfdwlrq&lufxlw&rqiljxudwlrqzlwk'&'&&ryhuwhu3$9''iurp9'' 5)0dwfklqj1hwzrunv 7\slfdo 5) pdwfklqj qhwzrun flufxlw gldjudpv duh vkrzq lq )ljxuh  7\slfdo  *+] 5) lpshgdqfhpdwfklqj qhwzrun flufxlwv rq sdjh   iru dssolfdwlrqv lq wkh *+] edqg $ssolfdwlrqvshflilf frpsrqhqw ydoxhv fdq eh irxqg lq wkh ()5 5hihuhqfh 0dqxdo  )ruorz5)wudqvplwsrzhudssolfdwlrqvohvvwkdqg%pwkhwzrhohphqwpdwfklvuhfrpphqghg)ru231vvxssruwlqjkljksrzhu 5)wudqvplvvlrqwkhirxuhohphqwpdwfklvuhfrpphqghgirukljk5)wudqvplwsrzhu!g%p 2-element match for 2.4ghz band 4-element match for 2.4ghz band    2g4 2g4 2g4 2g4          re .4.  cal 2.4 ghz  medance-matchn netor crct .  ther onnecton ther comonent or connecton ma e rered to meet the tem-leel rerement. lcaton ote 2 hardare e- n onderaton contan detaled nformaton on thee connecton. lcaton ote can e acceed on the lcon a e- te  .la.com2t-anote . e2g le geco roretar rotocol oaml ata heet cal onnecton aram la.com   mart. onnected. ener-frendl. relmnar e. .    4

 3lq'hilqlwlrqv ()5)*4)1*+]'hilqlwlrq )ljxuh()5)*4)1*+]3lqrxw ()5)*)oh[*hfnr3ursulhwdu\3urwrfro6r&)dplo\'dwd6khhw 3lq'hilqlwlrqv vlodevfrp _6pduw&rqqhfwhg(qhuj\iulhqgo\ 3uholplqdu\5hy_

 7deoh'hylfh3lqrxw 4)13lqdqg 1dph 3lq$owhuqdwh)xqfwlrqdolw\'hvfulswlrq 3lq  3lq1dph $qdorj 7lphuv &rppxqlfdwlrq 5dglr 2wkhu  966 *urxqg  3) %86$;>$'& $3257;&+ $&03 $3257;&+ $&03 $3257;&+@ %86%$'& $3257$'& $3257;&+ $&03 $3257;&+ $&03 $3257;&+@ 7,0b&& 7,0b&& 7,0b&& 7,0b&'7, 7,0b&'7, 7,0b&'7, 7,0b&& 7,0b&& 7,0b&& 7,0b&&/( 7,0b287 /(7,0b287 3&17b6,1 3&17b6,1 86b7; 86b5; 86b&/. 86b&6 86b&76 86b576 86b7; 86b5; 86b&/. 86b&6 86b&76 86b576 /(8b7; /(8b5; ,&b6'$ ,&b6&/ )5&b'&/. )5&b'287 )5&b')5$0( 02'(0b'&/. 02'(0b',1 02'(0b'287 02'(0b$17 02'(0b$17 356b&+ 356b&+ 356b&+ 356b&+ $&03b2 $&03b2 '%*b6:',2706   3) %86$;>$'& $3257;&+ $&03 $3257;&+ $&03 $3257;&+@ %86% 4)13lqdqg 1dph 3lq$owhuqdwh)xqfwlrqdolw\'hvfulswlrq 3lq  3lq1dph $qdorj 7lphuv &rppxqlfdwlrq 5dglr 2wkhu  3) %86$$'& $3257;&+ $&03 $3257;&+ $&03 $3257;&+@ 7,0b&& 7,0b&& 7,0b&& 7,0b&'7, 7,0b&'7, 7,0b&'7, 7,0b&& 7,0b&& 7,0b&& 7,0b&&/( 7,0b287 /(7,0b287 3&17b6,1 3&17b6,1 86b7; 86b5; 86b&/. 86b&6 86b&76 86b576 86b7; 86b5; 86b&/. 86b&6 86b&76 86b576 /(8b7; /(8b5; ,&b6'$ ,&b6&/ )5&b'&/. )5&b'287 )5&b')5$0( 02'(0b'&/. 02'(0b',1 02'(0b'287 02'(0b$17 02'(0b$17 &08b&/. 356b&+ 356b&+ 356b&+ 356b&+ $&03b2 $&03b2 '%*b7',  3) %86$;>$'& $3257;&+ $&03 $3257;&+ $&03 $3257;&+@ %86%$'& $3257$'& $3257;&+ $&03 $3257;&+ $&03 $3257;&+@ 7,0b&& 7,0b&& 7,0b&& 7,0b&'7, 7,0b&'7, 7,0b&'7, 7,0b&& 7,0b&& 7,0b&& 7,0b&&/( 7,0b287 /(7,0b287 3&17b6,1 3&17b6,1 86b7; 86b5; 86b&/. 86b&6 86b&76 86b576 86b7; 86b5; 86b&/. 86b&6 86b&76 86b576 /(8b7; /(8b5; ,&b6'$ ,&b6&/ )5&b'&/. )5&b'287 )5&b')5$0( 02'(0b'&/. 02'(0b',1 02'(0b'287 02'(0b$17 02'(0b$17 356b&+ 356b&+ 356b&+ 356b&+ $&03b2 $&03b2 ()5)*)oh[*hfnr3ursulhwdu\3urwrfro6r&)dplo\'dwd6khhw 3lq'hilqlwlrqv vlodevfrp _6pduw&rqqhfwhg(qhuj\iulhqgo\ 3uholplqdu\5hy_

 4)13lqdqg 1dph 3lq$owhuqdwh)xqfwlrqdolw\'hvfulswlrq 3lq  3lq1dph $qdorj 7lphuv &rppxqlfdwlrq 5dglr 2wkhu  3) %86$;>$'& $3257;&+ $&03 $3257;&+ $&03 $3257;&+@ %86%$'& $3257$'& $3257;&+ $&03 $3257;&+ $&03 $3257;&+@ 7,0b&& 7,0b&& 7,0b&& 7,0b&'7, 7,0b&'7, 7,0b&'7, 7,0b&& 7,0b&& 7,0b&& 7,0b&&/( 7,0b287 /(7,0b287 3&17b6,1 3&17b6,1 86b7; 86b5; 86b&/. 86b&6 86b&76 86b576 86b7; 86b5; 86b&/. 86b&6 86b&76 86b576 /(8b7; /(8b5; ,&b6'$ ,&b6&/ )5&b'&/. )5&b'287 )5&b')5$0( 02'(0b'&/. 02'(0b',1 02'(0b'287 02'(0b$17 02'(0b$17 &08b&/. 356b&+ 356b&+ 356b&+ 356b&+ $&03b2 $&03b2 *3,2b(0:8  5)9'' 5dglrsrzhuvxsso\  +);7$/b1 +ljk)uhtxhqf\&u\vwdolqsxwslq  +);7$/b3 +ljk)uhtxhqf\&u\vwdorxwsxwslq  5(6(7q 5hvhwlqsxwdfwlyhorz7rdsso\dqh[whuqdouhvhwvrxufhwrwklvslqlwlvuhtxluhgwrrqo\gulyhwklvslqorz gxulqjuhvhwdqgohwwkhlqwhuqdosxooxshqvxuhwkdwuhvhwlvuhohdvhg  1& 1r&rqqhfw  5)966 5dglr*urxqg  3$966 3rzhu$psolilhu3$yrowdjhuhjxodwru966  *5)b,21 *+]'liihuhqwldo5)lqsxwrxwsxwqhjdwlyhsdwk  *5)b,23 *+]'liihuhqwldo5)lqsxwrxwsxwsrvlwlyhsdwk  3$9'' 3rzhu$psolilhu3$yrowdjhuhjxodwru9''lqsxw ()5)*)oh[*hfnr3ursulhwdu\3urwrfro6r&)dplo\'dwd6khhw 3lq'hilqlwlrqv vlodevfrp _6pduw&rqqhfwhg(qhuj\iulhqgo\ 3uholplqdu\5hy_

 4)13lqdqg 1dph 3lq$owhuqdwh)xqfwlrqdolw\'hvfulswlrq 3lq  3lq1dph $qdorj 7lphuv &rppxqlfdwlrq 5dglr 2wkhu  3' %86&;>$'& $3257;&+ $&03 $3257;&+ $&03 $3257;&+ ,'$& $3257;&+@ %86'$'& $3257$'& $3257;&+ $&03 $3257;&+ $&03 $3257;&+@ 7,0b&& 7,0b&& 7,0b&& 7,0b&'7, 7,0b&'7, 7,0b&'7, 7,0b&& 7,0b&& 7,0b&& 7,0b&&/( 7,0b287 /(7,0b287 3&17b6,1 3&17b6,1 86b7; 86b5; 86b&/. 86b&6 86b&76 86b576 86b7; 86b5; 86b&/. 86b&6 86b&76 86b576 /(8b7; /(8b5; ,&b6'$ ,&b6&/ )5&b'&/. )5&b'287 )5&b')5$0( 02'(0b'&/. 02'(0b',1 02'(0b'287 02'(0b$17 02'(0b$17 356b&+ 356b&+ 356b&+ 356b&+ $&03b2 $&03b2  3' %86&;>$'& $3257;&+ $&03 $3257;&+ $&03 $3257;&+ ,'$& $3257;&+@ %86' 4)13lqdqg 1dph 3lq$owhuqdwh)xqfwlrqdolw\'hvfulswlrq 3lq  3lq1dph $qdorj 7lphuv &rppxqlfdwlrq 5dglr 2wkhu  3' %86&$'& $3257;&+ $&03 $3257;&+ $&03 $3257;&+@ 7,0b&& 7,0b&& 7,0b&& 7,0b&'7, 7,0b&'7, 7,0b&'7, 7,0b&& 7,0b&& 7,0b&& 7,0b&&/( 7,0b287 /(7,0b287 3&17b6,1 3&17b6,1 86b7; 86b5; 86b&/. 86b&6 86b&76 86b576 86b7; 86b5; 86b&/. 86b&6 86b&76 86b576 /(8b7; /(8b5; ,&b6'$ ,&b6&/ )5&b'&/. )5&b'287 )5&b')5$0( 02'(0b'&/. 02'(0b',1 02'(0b'287 02'(0b$17 02'(0b$17 356b&+ 356b&+ 356b&+ 356b&+ $&03b2 $&03b2  3' %86&;>$'& $3257;&+ $&03 $3257;&+ $&03 $3257;&+ ,'$& $3257;&+@ %86'$'& $3257$'& $3257;&+ $&03 $3257;&+ $&03 $3257;&+@ 7,0b&& 7,0b&& 7,0b&& 7,0b&'7, 7,0b&'7, 7,0b&'7, 7,0b&& 7,0b&& 7,0b&& 7,0b&&/( 7,0b287 /(7,0b287 3&17b6,1 3&17b6,1 86b7; 86b5; 86b&/. 86b&6 86b&76 86b576 86b7; 86b5; 86b&/. 86b&6 86b&76 86b576 /(8b7; /(8b5; ,&b6'$ ,&b6&/ )5&b'&/. )5&b'287 )5&b')5$0( 02'(0b'&/. 02'(0b',1 02'(0b'287 02'(0b$17 02'(0b$17 &08b&/. 356b&+ 356b&+ 356b&+ 356b&+ $&03b2 $&03b2 '%*b6:2 ()5)*)oh[*hfnr3ursulhwdu\3urwrfro6r&)dplo\'dwd6khhw 3lq'hilqlwlrqv vlodevfrp _6pduw&rqqhfwhg(qhuj\iulhqgo\ 3uholplqdu\5hy_
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 4)13lqdqg 1dph 3lq$owhuqdwh)xqfwlrqdolw\'hvfulswlrq 3lq  3lq1dph $qdorj 7lphuv &rppxqlfdwlrq 5dglr 2wkhu  '(&283/( 'hfrxsohrxwsxwirurqfklsyrowdjhuhjxodwru$qh[whuqdofdsdflwdqfhrivl]h& '(&283/( lvuhtxluhgdwwklv slq  ,29'' 'ljlwdo,2srzhuvxsso\  3& %86$;>$'& $3257;&+ $&03 $3257;&+ $&03 $3257;&+@ %86%$'& $3257$'& $3257;&+ $&03 $3257;&+ $&03 $3257;&+@ 7,0b&& 7,0b&& 7,0b&& 7,0b&'7, 7,0b&'7, 7,0b&'7, 7,0b&& 7,0b&& 7,0b&& 7,0b&&/( 7,0b287 /(7,0b287 3&17b6,1 3&17b6,1 86b7; 86b5; 86b&/. 86b&6 86b&76 86b576 86b7; 86b5; 86b&/. 86b&6 86b&76 86b576 /(8b7; /(8b5; ,&b6'$ ,&b6&/ )5&b'&/. )5&b'287 )5&b')5$0( 02'(0b'&/. 02'(0b',1 02'(0b'287 02'(0b$17 02'(0b$17 &08b&/. 356b&+ 356b&+ 356b&+ 356b&+ $&03b2 $&03b2 '%*b6:2 ()5)*)oh[*hfnr3ursulhwdu\3urwrfro6r&)dplo\'dwd6khhw 3lq'hilqlwlrqv vlodevfrp _6pduw&rqqhfwhg(qhuj\iulhqgo\ 3uholplqdu\5hy_

 ()5)*4)1*+]*3,22yhuylhz 7kh*3,2slqvduhrujdql]hgdvelwsruwvlqglfdwhge\ohwwhuv$wkurxjk)dqgwkhlqglylgxdoslqvrqhdfksruwduhlqglfdwhge\d qxpehuiurpgrzqwr 7deoh*3,23lqrxw 3ruw 3lq  3lq  3lq  3lq  3lq  3lq  3lq 3lq 3lq 3lq 3lq 3lq 3lq 3lq 3lq 3lq 3ruw$               3$ 3$ 3ruw% 3% 3% 3% 9 3% 9 3% 9            3ruw&     3& 9 3& 9           3ruw' 3' 9 3' 9 3' 9              3ruw(                 3ruw)             3) 9 3) 9 3) 9 3) 9 ()5)*)oh[*hfnr3ursulhwdu\3urwrfro6r&)dplo\'dwd6khhw 3lq'hilqlwlrqv vlodevfrp _6pduw&rqqhfwhg(qhuj\iulhqgo\ 3uholplqdu\5hy_

 $owhuqdwh)xqfwlrqdolw\3lqrxw $zlghvhohfwlrqridowhuqdwhixqfwlrqdolw\lvdydlodeohirupxowlsoh[lqjwrydulrxvslqv7khiroorzlqjwdeohvkrzvwkhqdphriwkhdowhu qdwhixqfwlrqdolw\lqwkhiluvwfroxpqiroorzhge\froxpqvvkrzlqjwkhsrvvleoh/2&$7,21elwilhogvhwwlqjv 1rwh 6rphixqfwlrqdolw\vxfkdvdqdorjlqwhuidfhvgrqrwkdyhdowhuqdwhvhwwlqjvrud/2&$7,21elwilhog,qwkhvhfdvhvwkhslqrxw lvvkrzqlqwkhfroxpqfruuhvsrqglqjwr/2&$7,21  7deoh$owhuqdwhixqfwlrqdolw\ryhuylhz $owhuqdwh /2&$7,21 )xqfwlrqdolw\         'hvfulswlrq $&03b2 3$ 3$ 3$ 3$ 3$ 3$ 3% 3% 3% 3% 3% 3& 3& 3& 3& 3& 3& 3' 3' 3' 3' 3' 3' 3) 3) 3) 3) 3) 3) 3) 3) $qdorjfrpsdudwru $&03gljlwdorxw sxw $&03b2 3$ 3$ 3$ 3$ 3$ 3$ 3% 3% 3% 3% 3% 3& 3& 3& 3& 3& 3& 3' 3' 3' 3' 3' 3' 3) 3) 3) 3) 3) 3) 3) 3) $qdorjfrpsdudwru $&03gljlwdorxw sxw $'&b(;71 3$ $qdorjwrgljlwdo frqyhuwhu$'&h[ whuqdouhihuhqfhlq sxwqhjdwlyhslq $'&b(;73 3$ $qdorjwrgljlwdo frqyhuwhu$'&h[ whuqdouhihuhqfhlq sxwsrvlwlyhslq &08b&/. 3$ 3% 3& 3& 3' 3) 3) &orfn0dqdjhphqw 8qlwforfnrxwsxw qxpehu &08b&/. 3$ 3% 3& 3& 3' 3' 3) 3) &orfn0dqdjhphqw 8qlwforfnrxwsxw qxpehu '%*b6:&/.7&. 3) 'hexjlqwhuidfh 6huldo:luhforfn lqsxwdqg-7$* 7hvw&orfn 1rwhwkdwwklvixqf wlrqlvhqdeohgwr wkhslqrxwriuhvhw dqgkdvdexlowlq sxoogrzq '%*b6:',2706 3) 'hexjlqwhuidfh 6huldo:luhgdwdlq sxwrxwsxwdqg -7$*7hvw0rgh 6hohfw 1rwhwkdwwklvixqf wlrqlvhqdeohgwr wkhslqrxwriuhvhw dqgkdvdexlowlq sxooxs ()5)*)oh[*hfnr3ursulhwdu\3urwrfro6r&)dplo\'dwd6khhw 3lq'hilqlwlrqv vlodevfrp _6pduw&rqqhfwhg(qhuj\iulhqgo\ 3uholplqdu\5hy_

 $owhuqdwh /2&$7,21 )xqfwlrqdolw\         'hvfulswlrq '%*b6:2 3) 3% 3' 3& 'hexjlqwhuidfh 6huldo:luhylhzhu 2xwsxw 1rwhwkdwwklvixqf wlrqlvqrwhqdeohg diwhuuhvhwdqg pxvwehhqdeohge\ vriwzduhwreh xvhg '%*b7', 3) 'hexjlqwhuidfh -7$*7hvw'dwd,q 1rwhwkdwwklvixqf wlrqlvhqdeohgwr slqrxwriuhvhw dqgkdvdexlowlq sxooxs '%*b7'2 3) 'hexjlqwhuidfh -7$*7hvw'dwd 2xw 1rwhwkdwwklvixqf wlrqlvhqdeohgwr slqrxwriuhvhw )5&b'&/. 3$ 3$ 3$ 3$ 3$ 3$ 3% 3% 3% 3% 3% 3& 3& 3& 3& 3& 3& 3' 3' 3' 3' 3' 3' 3) 3) 3) 3) 3) 3) 3) 3) )udph&rqwuroohu 'dwd6qliihu&orfn )5&b')5$0( 3$ 3$ 3$ 3$ 3% 3% 3% 3% 3% 3& 3& 3& 3& 3& 3& 3' 3' 3' 3' 3' 3' 3) 3) 3) 3) 3) 3) 3) 3) 3$ 3$ )udph&rqwuroohu 'dwd6qliihu)udph dfwlyh )5&b'287 3$ 3$ 3$ 3$ 3$ 3% 3% 3% 3% 3% 3& 3& 3& 3& 3& 3& 3' 3' 3' 3' 3' 3' 3) 3) 3) 3) 3) 3) 3) 3) 3$ )udph&rqwuroohu 'dwd6qliihu2xw sxw *3,2b(0:8 3) 3lqfdqehxvhgwr zdnhwkhv\vwhp xsiurp(0 *3,2b(0:8 3) 3lqfdqehxvhgwr zdnhwkhv\vwhp xsiurp(0 *3,2b(0:8 3' 3lqfdqehxvhgwr zdnhwkhv\vwhp xsiurp(0 *3,2b(0:8 3$ 3lqfdqehxvhgwr zdnhwkhv\vwhp xsiurp(0 ()5)*)oh[*hfnr3ursulhwdu\3urwrfro6r&)dplo\'dwd6khhw 3lq'hilqlwlrqv vlodevfrp _6pduw&rqqhfwhg(qhuj\iulhqgo\ 3uholplqdu\5hy_

 $owhuqdwh /2&$7,21 )xqfwlrqdolw\         'hvfulswlrq *3,2b(0:8 3% 3lqfdqehxvhgwr zdnhwkhv\vwhp xsiurp(0 *3,2b(0:8 3& 3lqfdqehxvhgwr zdnhwkhv\vwhp xsiurp(0 ,&b6&/ 3$ 3$ 3$ 3$ 3$ 3% 3% 3% 3% 3% 3& 3& 3& 3& 3& 3& 3' 3' 3' 3' 3' 3' 3) 3) 3) 3) 3) 3) 3) 3) 3$ ,&6huldo&orfn /lqhlqsxwrxwsxw ,&b6'$ 3$ 3$ 3$ 3$ 3$ 3$ 3% 3% 3% 3% 3% 3& 3& 3& 3& 3& 3& 3' 3' 3' 3' 3' 3' 3) 3) 3) 3) 3) 3) 3) 3) ,&6huldo'dwdlq sxwrxwsxw /(7,0b287 3$ 3$ 3$ 3$ 3$ 3$ 3% 3% 3% 3% 3% 3& 3& 3& 3& 3& 3& 3' 3' 3' 3' 3' 3' 3) 3) 3) 3) 3) 3) 3) 3) /rz(qhuj\7lphu /(7,0rxwsxw fkdqqho /(7,0b287 3$ 3$ 3$ 3$ 3$ 3% 3% 3% 3% 3% 3& 3& 3& 3& 3& 3& 3' 3' 3' 3' 3' 3' 3) 3) 3) 3) 3) 3) 3) 3) 3$ /rz(qhuj\7lphu /(7,0rxwsxw fkdqqho /(8b5; 3$ 3$ 3$ 3$ 3$ 3% 3% 3% 3% 3% 3& 3& 3& 3& 3& 3& 3' 3' 3' 3' 3' 3' 3) 3) 3) 3) 3) 3) 3) 3) 3$ /(8$575hfhlyh lqsxw /(8b7; 3$ 3$ 3$ 3$ 3$ 3$ 3% 3% 3% 3% 3% 3& 3& 3& 3& 3& 3& 3' 3' 3' 3' 3' 3' 3) 3) 3) 3) 3) 3) 3) 3) /(8$577udqvplw rxwsxw$ovrxvhg dvuhfhlyhlqsxwlq kdoigxsoh[frppx qlfdwlrq /);7$/b1 3% /rz)uhtxhqf\ &u\vwdow\slfdoo\ n+]qhjd wlyhslq$ovrxvhg dvdqrswlrqdoh[ whuqdoforfnlqsxw slq /);7$/b3 3% /rz)uhtxhqf\ &u\vwdow\slfdoo\ n+]srvl wlyhslq 02'(0b$17 3$ 3$ 3$ 3% 3% 3% 3% 3% 3& 3& 3& 3& 3& 3& 3' 3' 3' 3' 3' 3' 3) 3) 3) 3) 3) 3) 3) 3) 3$ 3$ 3$ 02'(0dqwhqqd frqwurorxwsxw xvhgirudqwhqqd glyhuvlw\ 02'(0b$17 3$ 3$ 3% 3% 3% 3% 3% 3& 3& 3& 3& 3& 3& 3' 3' 3' 3' 3' 3' 3) 3) 3) 3) 3) 3) 3) 3) 3$ 3$ 3$ 3$ 02'(0dqwhqqd frqwurorxwsxw xvhgirudqwhqqd glyhuvlw\ ()5)*)oh[*hfnr3ursulhwdu\3urwrfro6r&)dplo\'dwd6khhw 3lq'hilqlwlrqv vlodevfrp _6pduw&rqqhfwhg(qhuj\iulhqgo\ 3uholplqdu\5hy_

 $owhuqdwh /2&$7,21 )xqfwlrqdolw\         'hvfulswlrq 02'(0b'&/. 3$ 3$ 3$ 3$ 3$ 3$ 3% 3% 3% 3% 3% 3& 3& 3& 3& 3& 3& 3' 3' 3' 3' 3' 3' 3) 3) 3) 3) 3) 3) 3) 3) 02'(0gdwdforfn rxw 02'(0b',1 3$ 3$ 3$ 3$ 3$ 3% 3% 3% 3% 3% 3& 3& 3& 3& 3& 3& 3' 3' 3' 3' 3' 3' 3) 3) 3) 3) 3) 3) 3) 3) 3$ 02'(0gdwdlq 02'(0b'287 3$ 3$ 3$ 3$ 3% 3% 3% 3% 3% 3& 3& 3& 3& 3& 3& 3' 3' 3' 3' 3' 3' 3) 3) 3) 3) 3) 3) 3) 3) 3$ 3$ 02'(0gdwdrxw 3&17b6,1 3$ 3$ 3$ 3$ 3$ 3$ 3% 3% 3% 3% 3% 3& 3& 3& 3& 3& 3& 3' 3' 3' 3' 3' 3' 3) 3) 3) 3) 3) 3) 3) 3) 3xovh&rxqwhu 3&17lqsxwqxp ehu 3&17b6,1 3$ 3$ 3$ 3$ 3$ 3% 3% 3% 3% 3% 3& 3& 3& 3& 3& 3& 3' 3' 3' 3' 3' 3' 3) 3) 3) 3) 3) 3) 3) 3) 3$ 3xovh&rxqwhu 3&17lqsxwqxp ehu 356b&+ 3) 3) 3) 3) 3) 3) 3) 3) 3& 3& 3& 3& 3& 3& 3hulskhudo5hioh[ 6\vwhp356fkdq qho 356b&+ 3) 3) 3) 3) 3) 3) 3) 3) 3hulskhudo5hioh[ 6\vwhp356fkdq qho 356b&+ 3) 3) 3) 3) 3) 3) 3) 3) 3hulskhudo5hioh[ 6\vwhp356fkdq qho 356b&+ 3) 3) 3) 3) 3) 3) 3) 3) 3' 3' 3' 3' 3' 3' 3hulskhudo5hioh[ 6\vwhp356fkdq qho 356b&+ 3' 3' 3' 3' 3' 3' 3hulskhudo5hioh[ 6\vwhp356fkdq qho 356b&+ 3' 3' 3' 3' 3' 3' 3hulskhudo5hioh[ 6\vwhp356fkdq qho 356b&+ 3$ 3$ 3$ 3$ 3$ 3$ 3% 3% 3% 3% 3% 3' 3' 3' 3' 3' 3' 3hulskhudo5hioh[ 6\vwhp356fkdq qho 356b&+ 3$ 3$ 3$ 3$ 3$ 3% 3% 3% 3% 3% 3$ 3hulskhudo5hioh[ 6\vwhp356fkdq qho ()5)*)oh[*hfnr3ursulhwdu\3urwrfro6r&)dplo\'dwd6khhw 3lq'hilqlwlrqv vlodevfrp _6pduw&rqqhfwhg(qhuj\iulhqgo\ 3uholplqdu\5hy_

 $owhuqdwh /2&$7,21 )xqfwlrqdolw\         'hvfulswlrq 356b&+ 3$ 3$ 3$ 3$ 3% 3% 3% 3% 3% 3$ 3$ 3hulskhudo5hioh[ 6\vwhp356fkdq qho 356b&+ 3$ 3$ 3$ 3% 3% 3% 3% 3% 3$ 3$ 3$ 3& 3& 3& 3& 3& 3& 3hulskhudo5hioh[ 6\vwhp356fkdq qho 356b&+ 3& 3& 3& 3& 3& 3& 3hulskhudo5hioh[ 6\vwhp356fkdq qho 356b&+ 3& 3& 3& 3& 3& 3& 3hulskhudo5hioh[ 6\vwhp356fkdq qho 7,0b&& 3$ 3$ 3$ 3$ 3$ 3$ 3% 3% 3% 3% 3% 3& 3& 3& 3& 3& 3& 3' 3' 3' 3' 3' 3' 3) 3) 3) 3) 3) 3) 3) 3) 7lphu&dswxuh &rpsduhlqsxw rxwsxwfkdqqho 7,0b&& 3$ 3$ 3$ 3$ 3$ 3% 3% 3% 3% 3% 3& 3& 3& 3& 3& 3& 3' 3' 3' 3' 3' 3' 3) 3) 3) 3) 3) 3) 3) 3) 3$ 7lphu&dswxuh &rpsduhlqsxw rxwsxwfkdqqho 7,0b&& 3$ 3$ 3$ 3$ 3% 3% 3% 3% 3% 3& 3& 3& 3& 3& 3& 3' 3' 3' 3' 3' 3' 3) 3) 3) 3) 3) 3) 3) 3) 3$ 3$ 7lphu&dswxuh &rpsduhlqsxw rxwsxwfkdqqho 7,0b&'7, 3$ 3$ 3$ 3% 3% 3% 3% 3% 3& 3& 3& 3& 3& 3& 3' 3' 3' 3' 3' 3' 3) 3) 3) 3) 3) 3) 3) 3) 3$ 3$ 3$ 7lphu&rpsol phqwdu\'hdg7lph ,qvhuwlrqfkdqqho 7,0b&'7, 3$ 3$ 3% 3% 3% 3% 3% 3& 3& 3& 3& 3& 3& 3' 3' 3' 3' 3' 3' 3) 3) 3) 3) 3) 3) 3) 3) 3$ 3$ 3$ 3$ 7lphu&rpsol phqwdu\'hdg7lph ,qvhuwlrqfkdqqho 7,0b&'7, 3$ 3% 3% 3% 3% 3% 3& 3& 3& 3& 3& 3& 3' 3' 3' 3' 3' 3' 3) 3) 3) 3) 3) 3) 3) 3) 3$ 3$ 3$ 3$ 3$ 7lphu&rpsol phqwdu\'hdg7lph ,qvhuwlrqfkdqqho 7,0b&& 3$ 3$ 3$ 3$ 3$ 3$ 3% 3% 3% 3% 3% 3& 3& 3& 3& 3& 3& 3' 3' 3' 3' 3' 3' 3) 3) 3) 3) 3) 3) 3) 3) 7lphu&dswxuh &rpsduhlqsxw rxwsxwfkdqqho 7,0b&& 3$ 3$ 3$ 3$ 3$ 3% 3% 3% 3% 3% 3& 3& 3& 3& 3& 3& 3' 3' 3' 3' 3' 3' 3) 3) 3) 3) 3) 3) 3) 3) 3$ 7lphu&dswxuh &rpsduhlqsxw rxwsxwfkdqqho 7,0b&& 3$ 3$ 3$ 3$ 3% 3% 3% 3% 3% 3& 3& 3& 3& 3& 3& 3' 3' 3' 3' 3' 3' 3) 3) 3) 3) 3) 3) 3) 3) 3$ 3$ 7lphu&dswxuh &rpsduhlqsxw rxwsxwfkdqqho ()5)*)oh[*hfnr3ursulhwdu\3urwrfro6r&)dplo\'dwd6khhw 3lq'hilqlwlrqv vlodevfrp _6pduw&rqqhfwhg(qhuj\iulhqgo\ 3uholplqdu\5hy_

 $owhuqdwh /2&$7,21 )xqfwlrqdolw\         'hvfulswlrq 7,0b&& 3$ 3$ 3$ 3% 3% 3% 3% 3% 3& 3& 3& 3& 3& 3& 3' 3' 3' 3' 3' 3' 3) 3) 3) 3) 3) 3) 3) 3) 3$ 3$ 3$ 7lphu&dswxuh &rpsduhlqsxw rxwsxwfkdqqho 86b&/. 3$ 3$ 3$ 3$ 3% 3% 3% 3% 3% 3& 3& 3& 3& 3& 3& 3' 3' 3' 3' 3' 3' 3) 3) 3) 3) 3) 3) 3) 3) 3$ 3$ 86$57forfnlq sxwrxwsxw 86b&6 3$ 3$ 3$ 3% 3% 3% 3% 3% 3& 3& 3& 3& 3& 3& 3' 3' 3' 3' 3' 3' 3) 3) 3) 3) 3) 3) 3) 3) 3$ 3$ 3$ 86$57fklsvh ohfwlqsxwrxwsxw 86b&76 3$ 3$ 3% 3% 3% 3% 3% 3& 3& 3& 3& 3& 3& 3' 3' 3' 3' 3' 3' 3) 3) 3) 3) 3) 3) 3) 3) 3$ 3$ 3$ 3$ 86$57&ohdu7r 6hqgkdugzduh iorzfrqwurolqsxw 86b576 3$ 3% 3% 3% 3% 3% 3& 3& 3& 3& 3& 3& 3' 3' 3' 3' 3' 3' 3) 3) 3) 3) 3) 3) 3) 3) 3$ 3$ 3$ 3$ 3$ 86$575htxhvw 7r6hqgkdugzduh iorzfrqwurorxwsxw 86b5; 3$ 3$ 3$ 3$ 3$ 3% 3% 3% 3% 3% 3& 3& 3& 3& 3& 3& 3' 3' 3' 3' 3' 3' 3) 3) 3) 3) 3) 3) 3) 3) 3$ 86$57$v\qfkur qrxv5hfhlyh 86$576\qfkur qrxvprgh0dvwhu ,qsxw6odyh2xw sxw0,62 86b7; 3$ 3$ 3$ 3$ 3$ 3$ 3% 3% 3% 3% 3% 3& 3& 3& 3& 3& 3& 3' 3' 3' 3' 3' 3' 3) 3) 3) 3) 3) 3) 3) 3) 86$57$v\qfkur qrxv7udqvplw$o vrxvhgdvuhfhlyh lqsxwlqkdoigxsoh[ frppxqlfdwlrq 86$576\qfkur qrxvprgh0dvwhu 2xwsxw6odyh,q sxw026, 86b&/. 3$ 3$ 3$ 3$ 3% 3% 3% 3% 3% 3& 3& 3& 3& 3& 3& 3' 3' 3' 3' 3' 3' 3) 3) 3) 3) 3) 3) 3) 3) 3$ 3$ 86$57forfnlq sxwrxwsxw 86b&6 3$ 3$ 3$ 3% 3% 3% 3% 3% 3& 3& 3& 3& 3& 3& 3' 3' 3' 3' 3' 3' 3) 3) 3) 3) 3) 3) 3) 3) 3$ 3$ 3$ 86$57fklsvh ohfwlqsxwrxwsxw 86b&76 3$ 3$ 3% 3% 3% 3% 3% 3& 3& 3& 3& 3& 3& 3' 3' 3' 3' 3' 3' 3) 3) 3) 3) 3) 3) 3) 3) 3$ 3$ 3$ 3$ 86$57&ohdu7r 6hqgkdugzduh iorzfrqwurolqsxw 86b576 3$ 3% 3% 3% 3% 3% 3& 3& 3& 3& 3& 3& 3' 3' 3' 3' 3' 3' 3) 3) 3) 3) 3) 3) 3) 3) 3$ 3$ 3$ 3$ 3$ 86$575htxhvw 7r6hqgkdugzduh iorzfrqwurorxwsxw ()5)*)oh[*hfnr3ursulhwdu\3urwrfro6r&)dplo\'dwd6khhw 3lq'hilqlwlrqv vlodevfrp _6pduw&rqqhfwhg(qhuj\iulhqgo\ 3uholplqdu\5hy_

 $owhuqdwh /2&$7,21 )xqfwlrqdolw\         'hvfulswlrq 86b5; 3$ 3$ 3$ 3$ 3$ 3% 3% 3% 3% 3% 3& 3& 3& 3& 3& 3& 3' 3' 3' 3' 3' 3' 3) 3) 3) 3) 3) 3) 3) 3) 3$ 86$57$v\qfkur qrxv5hfhlyh 86$576\qfkur qrxvprgh0dvwhu ,qsxw6odyh2xw sxw0,62 86b7; 3$ 3$ 3$ 3$ 3$ 3$ 3% 3% 3% 3% 3% 3& 3& 3& 3& 3& 3& 3' 3' 3' 3' 3' 3' 3) 3) 3) 3) 3) 3) 3) 3) 86$57$v\qfkur qrxv7udqvplw$o vrxvhgdvuhfhlyh lqsxwlqkdoigxsoh[ frppxqlfdwlrq 86$576\qfkur qrxvprgh0dvwhu 2xwsxw6odyh,q sxw026, ()5)*)oh[*hfnr3ursulhwdu\3urwrfro6r&)dplo\'dwd6khhw 3lq'hilqlwlrqv vlodevfrp _6pduw&rqqhfwhg(qhuj\iulhqgo\ 3uholplqdu\5hy_

 $qdorj3ruw$3257 7kh$qdorj3ruw$3257lvdqlqiudvwuxfwxuhxvhgwrfrqqhfwfklsslqvzlwkrqfklsdqdorjfolhqwvvxfkdvdqdorjfrpsdudwruv$'&v dqg'$&v7kh$3257frqvlvwvrizluhvvzlwfkhvdqgfrqwuroqhhghgwrfrqiljxudeo\lpsohphqwwkhurxwhv3ohdvhvhhwkhghylfh 5hihuhqfh0dqxdoirudfrpsohwhghvfulswlrq 3& %86$; 3& 3& 3) 3) 3) 3) %86%< 3& %86$< 3& 3& 3) 3) 3) 3) %86%; 3' %86&; 3' 3' 3$ 3$ 3$ 3% 3% %86'< 3' %86&< 3' 3' 3$ 3$ 3$ 3% 3% 3% %86'; $&03 ; < ; < ; < ; < $&03 ; < ; < ; < ; < $'& ; < ; < ; < ; < ,'$& ; < )ljxuh()5)*$3257 ()5)*)oh[*hfnr3ursulhwdu\3urwrfro6r&)dplo\'dwd6khhw 3lq'hilqlwlrqv vlodevfrp _6pduw&rqqhfwhg(qhuj\iulhqgo\ 3uholplqdu\5hy_

 7deoh$3257&olhqw0ds $qdorj0rgxoh $qdorj0rgxoh&kdqqho 6kduhg%xv 3lq $&03 $3257;&+ %86$; 3& $3257;&+ 3& $3257;&+ 3& $3257;&+ 3) $3257;&+ 3) $3257;&+ 3) $3257;&+ 3) $&03 $3257 $qdorj0rgxoh $qdorj0rgxoh&kdqqho 6kduhg%xv 3lq $&03 $3257;&+ %86&; 3' $3257;&+ 3' $3257;&+ 3' $3257;&+ 3$ $3257;&+ 3$ $3257;&+ 3$ $3257;&+ 3% $3257;&+ 3% $&03 $3257 $qdorj0rgxoh $qdorj0rgxoh&kdqqho 6kduhg%xv 3lq $&03 $3257;&+ %86$; 3& $3257;&+ 3& $3257;&+ 3& $3257;&+ 3) $3257;&+ 3) $3257;&+ 3) $3257;&+ 3) $&03 $3257 $qdorj0rgxoh $qdorj0rgxoh&kdqqho 6kduhg%xv 3lq $&03 $3257 $qdorj0rgxoh $qdorj0rgxoh&kdqqho 6kduhg%xv 3lq $'& $3257 $qdorj0rgxoh $qdorj0rgxoh&kdqqho 6kduhg%xv 3lq $'& $3257 $qdorj0rgxoh $qdorj0rgxoh&kdqqho 6kduhg%xv 3lq ,'$& $3257 4)13dfndjh6shflilfdwlrqv 4)13dfndjh'lphqvlrqv   )ljxuh4)13dfndjh'udzlqj ()5)*)oh[*hfnr3ursulhwdu\3urwrfro6r&)dplo\'dwd6khhw 4)13dfndjh6shflilfdwlrqv vlodevfrp _6pduw&rqqhfwhg(qhuj\iulhqgo\ 3uholplqdu\5hy_
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