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® The contents described herein are correct as of June 1992,

@ The contents described herein are subject to change without notice. For updates of the
latest information, please contact and confirm with ROHM CO., LTD.

® Application circuit diagrams and circuit constants contained herein are shown as examples
of standard use and operation. Please pay careful attention to the peripheral conditions
when designing circuits and deciding upon circuit constants in the set.

® Any and all data, including, but not limited to application circuit diagrams and information,
descrived herein are intended only as illustrations of such devices and not as the specifica-
tions for such devices. ROHM CO., LTD. disclaims any warranty that any use of such devices
shall be free from infringement of any third party’s inteiiectuai properiy righis or other pio-
prietary rights, and further, assumes no liability of whatsoever nature in the event of any such
infringement, or arising from or connected with or related to the use of such devices.

® Upon the sale of any such devices, other than for the buyer’s right to use such devices itself,
resell or otherwise dispose of the same, implied right or license to practice or commercially
exploit any intellectual property rights or other proprietary rights owned or controlled by
ROHM CO,, LTD., is granted to any such buyer.

® The products described herein utilize silicon as the main material.

® The products described herein are not designed to be X-ray proof.
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BATOB24A «=ovvvreersernmnnnseunmiieit s 57
BATOB24AF «wvceeeeereensasenntmimiiniiiii, 57
BAT0B3Q ceevvreeerrrrnremnmmiaiiii i 107
BATOB3OF rveereerereersreseneentmuiintiiiieien, 107
BAT0OBES veevveeessrrurrensennimitiiiti e 61
BATOBBBE «+veerreresrunsrnnsmmmmnietiiiiee e 61
BATOBE8N  woeereerresrerrersueinmiiiiiiii 61
BATOB93 ---revremreeenrensenmeniennttieriitieiietiaiaa, 104
BAT0BOBF -veerersrrersersernmmiiniii 104
BATOBOBN  tevvreereererresematmcniiiiiiiiiian, 104
BAT2007T crveeerreeremrenremmmmemiiiiiiian 124
BAT2002 :evevvremrrmsenrmarentuiiii 124
BAT2003 +cvvveevnreereemntenimernminiieiie 124
BAT2004 :+evevreverreesrenterniniiiiii 124
BAT320 ceevreerrrerernsnensemneniaiet e (#)
BATS32 crreereereretatntiiaiiiiiiiiiie e (2‘—)
BAT3B2L  ccvrerrrremnrtaei e ()
BATS335 oereeerrerrertatetiiiatiiiiiii e ()
BAT350 ceorreererernrereenenmnintieiii e (#+)
BATS5T eererrrrrreerentetaitaiiiiaii e (#4)
BATS355  orreeeereseetentataiieiiiioiiiiaiiiaieieiieeaa, (71‘)
BATBEEE  «evvvvrnsnrsnsnsminiineiiinianinaaniaieaianaaienienn (#)
BAT356 +-orrreererrrreserr st (#4)
BATS60 -vvvrrerreerrerrenire e (+)
BAT3B0F  +evrereerrarerrmoriiiiaiiiiieieen (#)
BATSB2F  vvverrerersreeratretiaiiiiiaae ()
BAT4O2F  -vorevereremsreenrmnntieiie (#)
BATAQ4 «ovcvverrerermnmeietiiiii s (7j-)
BATA04F  ccvreerroreneteiiii (#+)
BAT4OTAL crovrverereremrornnieeiii s (;j-)
BA1440 S (7]—)
BATA4T ~cvoveeerrrremim i (;j-)
BA14741 ........................................................... 65
BATAT4TF ++everrereererstuttnmtiitatnitiinceeeenennenns 65

BATB218 ~revrrrereeenreeereniiiiiiiiiiiiii e 73
BATB218F veerrerremrrrnnenintinminiiiiiiiei s 73
BATS218N  ceevvereertmrrermiiiiiiiiiitac s 73
BATBEE2 wererereretetettniiiiiiiiiiiiii e, 81
BATE532F +rvvererrererermniiiiiiiiiiiiiiiiie e, 81
BATE532N  creerreererearmneumtiiiiiiii e 81
BATBGO2L  -rvevrrererernrrenentnteiiiiiiien, (E)
BATBO4 c-vovrrvrerrareiei i (,E)
BATBO4E -voveeererereremietmie (E)
BATGTQ srovrererrrermrnmrmitiiiiiiieeaees (E)
BATGTOF  crovrerrerrreeiermmiiiiiiiiiiiiieenes (E)
BA1780Q0T /1) — & evereereeeimiiiii 166
BA178MOOT /1) — & cevevrnreneiniiiiiiiiiieiieeinn 176
BA222 oeernre e 297
BA223 ceretererutette et 233
BAZ2E vttt e 239
BA22BF ceteretetttttiiititii e, 239
BAD22B crererrerrrrntnnie e 239
BA22BE +vererrreretetiietit e, 239
BA23E - cerrerrrrereiiii e e 239
BAD23E -rrrrrrieerereriee e 239
BASOT rererrrerrrret e (;j-)
BAS3T121 corvererrreeniei e ( * )
BAST21F  cvrerrrerrmimtaiiiiiiiii i ( * )
BAST2TN crverererrrerateianaii ( * )
BAZBT26F  covrerrerearenteii ( * )
BAST26N  crovrerererrmeeraeeeiii ( * )
BABT28F  rveveerreeermtmtmniiiniii e 95
BAST28N vrererererueenteieiii e 95
BAST3 orrrerrerereenen e ( * )
BAB28 cccevrerrertaneitae (7_'-)
BAS28F ccrcrerrreerteieieiiii (z-)
BA3304 cvoeererrerrerer e (71-)
BAS3B04F  ccererrrrertrrntei (7“-)
BASB06  veeererrererereteietiei e (;j-)
BASB08 cvrererreerrrrrarnttiieiiie (7’-)
BASB08F  crreeverrerteatntiateii (73-)
BASSTON rrererrrersertetaatetiiiiiiii (;}-)
BA3BT2N covcevtrerrarantaeiiai ( * )
BAS33 rererrrrerreenaietee e (;j-)
BABBE ccrerreterrree e (71-)
BA33E oreerrererreeente e (;j-)
BAB37 oeeerrreree e (;_1—)
BAS38 vererrrrrreerrii e ()
BAB402 c-vereerrererreneee i (;j-)
BAB402F rovrerrorerreieai (;j—)
BAS404F roceereererenei (;j—)
BAS404FS  cevevererterettiiiii e (;j-)
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BAS404L  cvoerrverrererrtee e (#)
BAS4OBAF  cvcr-vvrrrrrerrrestairiataet e (#)
BASBJOBAL  svererererrrermrerrateee e (#+)
BAS40S8 -vvvrrerrerererer sttt ()
BAS408F  +vrrrereererrerartiiu it ()
BAS4TOAF  croeeereerererarrsnneatatenteiaee s (#)
BAB34T2K orerrrrrrerenrie e (#)
BASB4T3F  covrererrrtentt e ()
BAS413FS  wrererersrerrnsernanatatattttiieietiaae ()
BAS3414L  correrrrrrrernttie e ()
BA34TEBL -vrerererrrrerremeneteie ()
BAS3420AL  rerrrrerrnerreree e (#)
BA3422S  cveerrreee e (#)
BAS424F  +reererrrettattieiaii e (#)
BAS424FS  coveerereraretataniiieiiiiiaee e (7]-)
BA3424S -crerrerrrrarneeee (#)
BA343 crrrereretrrnttet (#+)
BA3430F  orererererrernrtanite (Dj‘)
BAB3430FS  cvorrrrerrerrteernterin i (#)
BA3430S coreerrrererrerereanaetaeiee e ()
BASBOBA  cvcerrrrrerrerenteetaae e ()
BABBOBAFE  vererererereretnrniii i ()
BA35T3AF  crorerrrrerrrieritii (+)
BAS3513AFS  rererererernturermititactiaieiatai ( %)
BA3ST4AF  ovreerererentesrtanaiiiiiiiiae (#)
BASSTE  svvrerererrreretentti e ( +* )
BA3G5TBF  vovreereereremne e ( ;j- )
BAS518 vvrerererrrernereiet i ( * )
BABST18F rererrrrrerrrnsemtiiii i (#)
BA3519F R RN (#)
BA35TOFS  coreeeerermretototiiititaiieiiaiiiieiaiea, (7_'-)
BAB520 ceererreeetern et (#)
BA3B20F  cevvrererraretentatatiaiiiaiiee e (;J-)
BAS3B52T  vrrererrererentati e (#4)
BASS28FP  cerrererreterantntiritaiiiiiei e ()
BABB2QFP  c-vereertetntuniritieii e (#)
BABSESK - revrerrnreetereneeei e (%)
BAS702 vvererrerrrerteeteeia e (7]”)
BAS707 ceeveeereretnen i ()
BAS708F  vvverereereeseertieratttiti (;]»)
BABT7T2  covvvrreneanmanaitt e ( #+)
BAS3714F  ceeeeererenttieiiiiiii e ( * )
BASBET2L  verererrrerereenanrrintiiai et (#)
BAB822LS rrrrrerrrrrrerenrreaene e ()
BAS3B23LS  cerrerererrereranetititaieiaea e (7}-)
BASB24LS  cerevrererrrartttitiieieieiee e (71-)
BASBIOL  vrveeerererrererantutititatiiiaiaiiiiataea (+)
BAB830S rrrerrrrrrrraraerrereneaiaea e (7_'-)
BASBB2F  sreeverrrrereatantititiae (#)
BABQQ(Q +evreererenerenneneenei et ()
BABO02 ccvererereertrseieti i (#)
BA3OO4A -rerrrererrteenea et ()

BA3GOB -vvrvvrerrrerreerean e (7]»)
BASOG2( crrerereeee e (#)
BAJ022 ccerrrreene e (=)
BASOG24 +oecreeeereneinitit (71-)
BASOG26 ccvcrrererrerineatte e (7f')
BA3O28 ccrererererreiniiii N (#)
BAGTTQ cveevrerrromrertmt i ( %)
BAGTT12 ceeereereteentrii i (E)
BA4TTS covrreerreemraeateii (E)
BA4114 crereerrmreraeei (E)
BA4230AF  troveererrrrrii e ()
BA423BL  c-rerreerrrerre e (71')
BAGDB7L ververerreresrstie e (#)
BA4240F  c-cvrereereemnai (?j‘)
BAA240L  -ererrerrermrrieeea i (71-)
BAGAD2 +vrvrerrrrrtne e (3—)
BAAJ4Q3 ccvoereererereerat e ()
BA4404 coovrererrrrrme (71»)
BA44QE -vovvrrrrrraere e (71-)
BA44OBF  covevererreretnteiiei (;J-)
BAG4TT woeeeverererreeei ( +* )
BA4412 ~vvveererem e ( # )
BA44TE vevreermeenei i ( +)
BA442AN cevevvvreererenracens s ()
BAAGTOF  vrveevreeeorereresttnmieaitiiai et 81
BAA4SES cveecerrrratrati e 69
BAAGBE8F  +veeererertetatetiiiii e 69
BAGSEEN  +eeevreeererarentatiiiiiii 69
BAGBB  crevererrerrreee i 84
BAASBOF  +veeererereresenreiiiii e 84
BAASBON +vvvrereereenentmiiiiiiiiii e 84
BASTO2A cvcverrereremnntntaiai i (Ey&)
BASTT4LS cvvreererrreneranmini (R)
BABTTE crerevrerrereneretii i (A)
BASTIEL  covererrerrarrreeanentaiiaia (Ad)
BASBTTB covrrerererrnrertate it (Bd)
BASTITL  corrrereererrrenerneeieaiiiens (59&)
BAST52F ccovceveernrenenns e R (#)
BAB204 «ovrevrererrnrareeatiea e (#+)
BAB20AF  everrererreietiaia (7]')
BAB20BBF  corcovrrerrertrreeeie s (7_'-)
BAB214 +oveerrrereanetateitiiii i ()
BAB2E +rerereererenatee i (71»)
BABD7 orerrerrran e (71»)
BAB34 c-vvevrrrreee e ()
BASAQG  ccveerrrereeite e (;j-)
BABADE -vcvrrerrrrererear e ()
BAS4TQ cvvovvrererertmaeei e ( =+ )
BABAT2 cvoeerrerreee ( 7*)
BAB4ATS -ovrevrrerrerneei e ()
BABAG cocrerrerrreeat e (3—)
BABTO4 «oveevrrrrsereeneneiiioii () (ps)
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BABTQQ +vrorerrreterarerentastetiitiiiiiii (:E)
BABTT(Q reevreresrerenmenmmrunmminitie et 88
BABT2 cevreereeemrerensmmneteu ettt 110
BABT22A -ereeeerrrensmnnmcnnnetiiiiieiiiiie et 190
BABT24 +vvvrerverrmnrrececacatititititiiiiiii, ( *) ( Rt )
BABT25 coeerereerseseserneraeatiiiiiiitiiiiiiiiiiiie. ( %) (B*)
BABT37  corererrersemesmreenarstitatiiitiiiiie, ( #* ) ( Hy&)
BABT4 -vveverrsemrmnsmtnter ettt 114
BABT44 oovrvrerereremeneenetiiiiiiiiiiiiiiiiiiiiie, ( #* ) (Hﬂ)
BABT4E --vvcvversrensennrmmneeriniiiiiiiiie i, () (Bs)
BABTAGLS -:erevrrerrrrrrrnnmrmnemrnaeiiaetinniiaaeiaiiaaes 196
BABASES c-cvvvrerrerorrenaeatncitiiiii ( *) (H%)
BABTS evereerrrrrrrmnmmnnetietietiie it 130
BAB20S +vvrerrerrererrarerretatttieiititit e (%)
BAB20Q -:verrererrerseraenirananins tersesrencetsesncnaranenens (£)
BAB20QFP-Y crererererereeneatarentitiiiiiiiiiiiiiiae. (:E)
BAB2T2 +vvreeeseerrersunmiiiiiiiiii e 138
BAB2TE wovvrererermorerrrreeatatt ( x )
BAB21OQB  r-rerererrrrererseareratectittiiiiiiiiiiiien (:E)
BAB21OBFP-Y eeverererererertareretactitnniieeinn. (%)
BAB22( cvvrrereeresenteeneeniei e (#)(FE)
BAB222 cerreetretritieiie s (%)
BAB227 rrereeerrerteetnienintietietiaaieiaaaas (#)(F)
BAB22Q «:ceeerrrrreeatitiii it (%)
BAB23E  ccecerrrerrereesatteiitiiii s ( * ) ( ¥ )
BAB235F  --rerrrrrrerarereranatiiitiei it (2‘-)({)
BAB23GA crereererreenrrennaetieatat ittt tteaes (£)
BAB23GAN +eeeveeesrrnmsenmrinimiiniitiii e (%)
BA6239A ...................................................... (_'E)
BAB23GAN  -ervrrrrrrersmerarecsetatatitiiiiiiiieiitaeens (;E)
BAB2A(Q oerrrerrrrererareeaaaaataaaateaaaanaeaaaaanns () ()
BAB24E -ovverrerereereretteet ettt (:E)
BAB24BN  crvrerrrereerrracareteatttiiiiitiieae (:E)
BAB24T ovevreeenrernteuntatiti s (£)
BAB24TIN w-vererrrrersesrsronatttatattiiiitteiitaieannes ({)
BAB24Q  reroerereearantttetetitaitee e (:E)
BAB24GN  +v-vvereererersrrettienaia ettt (:E)
BAB2D0 - 132
BAB2BOF  cvrerrerrerrrrene i 133
BAB25T cccrerrrrreerertiiiiiiiiii ittt 133
BAB25TE  reerrerreeserrmnsentmuieiiiiieiiitte e 133
BAB25G +-evreerereeteentiaitiettiietieti e 117
BAB257 -ceeerreenrrensenteitti e 135
BAB25ON  rrevvrernrrreresnretrtatittititieeeees (:E)
BAB28EFS  cevverrrrrrsrsnsnteitatatitiiiiiiiiiiiieeaes (;E)
BAB28EFP  +oveereerrrnnrrnntrtteinantiiei (€)
BAB28E crereeereerersentiestiitietieitte e (%)
BAB28BN  -rerererrrneereenanrnitetiiittiteeaieettaaee (;E)
BAB29OA crrererererererannenantatiaiaenias reesessstenteinanann (;]-)
BAB20Q2 ctererererentanetitieietteea ettt ()
BAB2O4 +vvvverrrrraetntititit i nnne (7"-)
BAB2OBFP  -ceerererereresneratntatieieiiiiettitiiitaae (#+)

BAB29BFP  corereremtaniiieiiii e (;j-)
BAB2Q7FP  crereerrterrntattteititiiiiiiii e (;j—)
BAB3OT rrrrrrererrrrriniiiiiiiiii (Rd)
BABSQ2A  ceverrerrarrtatatitiiiie e ) (gy&)
BAB302AF  +ervoerrrretetneniiiii e (Rg)
BABI(3 +rererererrrreretanieeteteiaie e ()
BABBO3F  oreveerrerseententetintiiii e (Rdt)
BAB3(QS crrrerrerrerertetatiiteieii e ()
BAB3OBF  +rrererreeretentataitiiiieiii e (ﬂy&)
BAB321  crerrrrrrrraretaieaii s (Ey&)
BABS4Q rervvererenrerarantiteieieiiieee e (59&)
BAB353S rererrrererrenratntnteitiietii e (;j-)
BAGBAQ2F  ccverereerrrartetantiiaiiiiiiiiaiiaie, (E)(;E)
BABADS -vvrvrrorermrereeeene e () (%)
BABAOAF  -vvveremrerrrreranatin (FE)(FE)
BABAQSE  +-cvvrrerrerretriiee e (Hﬂ)
BABADE --vvr-errerrerreneineieeieees (E)(:E)
BABAOBFE  --vvvrerrerrrsransenii (FE)(E)
BABAQ7 crverrerrrrerernreniratae (FE) (%)
BABAOTF  ceoverrerernreerenrrneiieiiiie (FE)(E)
BABAQSBFS  -cvevcererrerarsntaretetitiiiiiiiiiiiii, (&)(:E)
BABATT orrerrrrermrrrete (%)
BABATTFP  sverrererrrerimimeiiiiiiiiinceans (%)
BABAT2 eovererrrrerreeaiaieiiiiiaien (FE)(E)
BABATS +oevererrrrieiiiiii e (%)
BABAT4FS -vvreeererernenereei e (%)
BABAT4FP-Y vvorrererererareatatieniiiiiieiiiiieiieian, (%)
BABGT8N --vervrmrrnrernrttietaiitit s (%)
BABASTE  cvvereererermnttitiiiii (£)
BABA31S orerrrreernrretiitei (£)
BABA32S cevererrerrreraiettitiee (£)
BABA3HS cvevrerrerererietnetii e (%)
BABASZEBP crcrrerrerrrrerrenreeii e (%)
BABA3TS cvvvrrrrererererrtarieitatie e (E)
BABA38S crrrrererererrrreieiatee e (E)
BABA4OFP  -cceeervrentennenneiaiiiiiiiii (%)
BABA4TFP  -vovcorreveerranreetieeiitiieieees (:E)
BAGABQE  ctetettetitiitaii e (£)
BAGABIFP-Y +reevererecererentiettitniiiiiie (E)
BABASEFS  crerreererercireeniieiii e (B)
BABASBFS  crevrevrerertraniiiie i (%)
BABASTP  +evverrrrerereraeniteieii e (%)
BABASSFP-Y -rrrrrererererarararatieataiiiii (%)
BABABOP  +rvevretrrteiaiiiii e ({)
BABAEOS -eerererererrtntitiie (E)
BABGASOFS  cvevrerererertnrietetentitiiiiiitiitiiiiiiiae, (%£)
BABAB2 rrvvrrerrrerarntateietaiiiaiiii s (:E)
BABAB2FP  +vrv-veerremreratieiianatetitiiiitiies (%)
BABABEFP-Y rrveverereerrneennininiiiiiieii (FE)(FE)
BABATOFP-Y tevecerereercurnrniieniiiiii, () (E)
BABATIFP-Y toveeeeeremeeentraaiitiiiiiiiiiiin, ()E)("E)
BABAT2FP-Y treerererrenensrneietteiiiiiiiiiiiiin.. (E)(:’E)
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BABAT3FP-Y -oeeeereeesseeeemmmmminnnniieieiiiins (FE)(E)
BABATAFP-Y cererrersentrnieurmiiiininieiiii (%) (E)
BABATOFEP-Y -reereeerererernanatetatatatanienecnaine. (,&) ( x )
BABABOK +v-vrerererrmnrernramratiite et (E)
BABASBEFP-Y -ereteeverrnrntrmracieiiiiiiieiiieieiines (E) ( e )
BABABTEPR-Y tcvveteeeersrrrmereremmseerimiieeennnennns (%) (€)
BABABSFP-Y +ecverereerrenrrasenisminiininiiieii () (E)
BABSBBE +-vvreererrremen e (&)
BABSBEE  +vceveeerereteneeniiiii (€:3)
BABSBBFEP  -vcvcevreerreneieiiiiiiiiiiii s (E)
BABSBTIK «wveveremrmrrerrnrmrunesiieeiisie e, (7E)
BABBBGFP  -vccveveereerernttitiiiiiiiiiiiiiiiiiiiiiieeae (E)
BABBBOAS -ttt (E)
BAGBSBODK +vrereerrrrererreentanatetitittiiiiiiatiiaetaia, (’g)
BABBBTI rvveereerrrrmnraeeeatiiiiiiiii (7E)
BABBOOK -+veeevrrrmssenmsrmmeriiii ()
BABBOSI +:veereerrresseunsmmiiiiiiii (%)
BABBOTI crvrerreerereeetrteieiiitiiiiiiiiiiiitiiiiiee, (E)
BABBS cvererrerrerrrsiteei 120
BABBSA +revvreeeerrenniertiiii () (8e)
BABT722 cevreeerrersrenieiiiii 186
BABSBOOA -vvrrerrrresenntaiiintiiiiiiiia () (8g)
BABSBOOAF  «vcevrerersemsenieneiniiiiiiiiiiaain, (#)(mh)
BABGSOOAS tvrerrerrrrerarrrenieieiiiiieaaa (z-)(m)
BABBOBS ++rerreverrerernrinnaterettriminiiaaaeeeaanaas () (m)
BABBOSA +crererrerentrantntiniee e (Z')(ﬂ*)
BABBOBS +vrvvverrrreecrnttntentiniaeneen e (#)(Bg)
BABSTOF  vveverreerereearenniiaianiiiiiiiiiieans (7_")(59&)
BABSBTOS vrerrererreereencumimreiiiiiiiiieiiaennes (#)(Bs)
BABSTA ceevrereererrenteintitiiiiiiii e (#)(Bst)
BABSB20F  -ccrevereenrerrneieiuniiiiiiiiiiiiiiiiitaanne (#)(M)
BABB22S cverrrntententieitteiei e () (Bs)
BABB2A +vevrrreeenteensereii i (#)(Bs)
BABS3A +cvvreerrrerreeantiiiae e () (Btt)
BABSAA vevovrerrrarentataiiaiieee e ( * ) ( By&)
BABBS :-roceereerereterieiii (#)
BABSBQ «vrrerrrerenteteiii i () (Bs)
BABOS «vreerrrertenneeneiiii s (#)
BA700T coecvvreeemrreermmmmerminetetiieet e (Bh)
BA7Z004 cverrererereertetatatateiia e (59&)
BA7OQ04E  -cvevrrrremserrnnaemne ettt (Rtt)
BA7Z007 cceeveeereersernsenne et (Bg)
BA7007F -ceereererseesensrnsenimuiniii (Bg)
BAT7021 ceeereeerersrnmrar i (Bg)
BA7Z022A ccvcceeeeeeern ettt (ﬂ*)
BA7023L vevreecerrerreerntnine (Bg)
BA7Z024 +cvveereenrerunteinti i (Rg)
BA7Z025L  cereerrererensenneei i (Bs)
BA7039 crereerererrertentinieaieiii (Bs)
BA704 cvvvrerreerseeananetataitatatiitiiaieiaiaiaaiaaeas 160
BAT7043FS  sroverrererrererentatetiiiitiiiiaiiaaiaiaiaie, (Bﬁ&)
BA7046 vevoverrereranareteititaie e (Bg)

BA7ZO4BF  vvceretrereeeiiiiaiiiii (ﬂ*)
BA7Z047S ccvceereeerrrreteieiiiiiitiiiiii (m)
BA7ZO048N -vecererretenretrarmtatntaetnieaeiaaaei., (Bsk)
BA7Z056LS  -rererererereseettiii e (Rsk)
BA7058LS  rcvvrrereereerrrnraniieeii (W)
BA707 cerreceecetetttnettietet et e 160
BA7Z125L  +vvvererrerreereneaeetiiii e (Hﬂ)
BA7Z131F  cveeerereereeeeiii e (ﬂy&)
BA714 cvoverereermse e 164
BA7Z172FS  cocceerrereaneaamiiiiiincaeas (ﬂﬂ)
BAT7172S  coerererrerermnteteiiii (Bﬂ&)
BA7212S weeerresrentenriietiiiii e (Bst)
BAT7230LS  rorrerrrrererrerinteei e (m)
BA7244BS -crcorrrrrrrrreneeii e (m)
BA7252S  crreeererrrrreeeeaeee i (u)
BA7253S c:crrererrerratntatai e (m)
BA7254S ccccceerreeteiitiieiiii e (B*)
BA7258AK corceccrereertitai i (By&)
BA7258AS ccrorrrerrerre i (u)
BAT7266F +oroeverrrerertatataiiiiiii e (H}Q)
BA7266S rorerrerrerererretanaittiii s (m)
BA7Z2B7F cetreetecereseenrnrnrtatnteneatntatataaiaiaaaaaans (R)
BA7267S rrerrerererentaraantietiiieii (Bﬂ)
BA7274S -vvovrererermnteatm e (By&)
BAT7T277S wreeereerrnerserenaeciannns SRR L RL LT LT LT REPR (59&)
BA7279S creeerererrenentanaittatii e (m)
BA7288K -vrerrrrrrarreteatitiiai e (M)
BAT7TB02 crocreeerrerarmntttaniiiiii e (Bﬂ)
BAT7B02F covoerereererertntitiitiiiii (m)
BAT7B03 ccerrreerenrtenititiii (By&)
BA7ZB03F  vvcererereertmenttatiitititiititaaaa s (Rg)
BA7ZB04N veverrreermreneatiiiii (m)
BA7ZB05N  vecerereermtentatiiiiiii e (M)
BA7ZB06 - cvvceceerrreserereentit e (Bg)
BA7ZB0BF  cvvereererenremeeutiuiteiiiiiieeeeane (Rgt)
BAT7ZB07 covveerrrrrerretntetii i (m)
BA7ZB0T7F  cccoverererretaateeaaeiie s (Hﬁl)
BA7ZB08N «veveereerrnreseraiiiiiiiiiieaes (Bg)
BA7Z6G0Q cocvrerrrrrrranantetitaiiii . (g*)
BA7ZB0OF  coveeerrrerarentatateiiiiiai e (59&)
BA7ZBTTAN correrrrerrorrertmatiaiiaiiiiiiiiiaiiiiaenas (Bﬂ)
BA7ZBT3N -rvvreerrrrrraaaiiiaieea (R)
BA7ZB25 covtoererrreneaneaeaaa e (gy&)
BA7B26 -vceverrrrereereteentaa e (59&)
BA7630S covvreereererenrtentatatitiiiiiiie (Hﬂ)
BA7ZB44AN vovoverrerereantieatatiiiaeiatiiea, (59&)
BA7ZBA5N vvvvereorereatnttittaiiiiiiiaiiaie (Bﬂ)
BAT7B4QA +-vvrererrerreraneia e (Bd)
BA7700KT rorereeerreeteneantiei e (59&)
BA7Z703K]  oeerrrrererrereree ()
BA7705K1 - S (By&)
BA7730S  ccoereerrenrantataa e (Bs)




mB—ER

BA7731S crreeeereerrorrenemtatiiiiiiiiiieen ( H*)
BA7740FS  cverereererorotnentaracennatotatntteiatiaeieeee ( 118 )
BA7740S  -cvevrrrereerornatarntnititiititi e ( M)
BA7743FS  ceeverrererrereneiontimitiatiitiiteen, ( 113 )
BA7751ALS  eerrererrreoreeseenntntiiiititeeeens ( ﬂ* )
BA7752LS
BA7755A

BA7757BK
BA7765AS
BA7766AS
BA7767AS
BA8204

BA8204F
BA8205

BA8205F
BA8206

BA8206F -
BA8215
BA8215L -
 BA8216
BAB2SZ cevrertretattnttiiiit e
BAB2Q terrerreeteiitiiiiiii e
BA8420
BABAS vreererrretreeerttniitietie e
BA843F
BA855A
BABL5AF -+
BA857 -reee
BA857F

(B)

BA9201
BA9201F
BA9211F
BA9221
BA9221F
BA9700A
BAOG700AF  cvevrrererereeemeietiiiiiiiiiiiciiiiiiieae 200
BAOG70T  crreerrrrrrrernn i 206
BA9701 F et 206
BAQ702FS  srreererererrrtcttieiiitiiiiiiiiiitiiiiiiiiitiiiiees 210
BAQ703IK cereeeeererettnttietiiiiiiiiiiiiiiiiiiiiiienees 217
BALB30G  coevrerrrrrrerreectiotiiiiiiiiiiiiiiiiiieienes (B*)
BAL872
BG20TTSIM  srevrrerrorrrearsoreeetatiatitaeieeaeienes (E)
BH7502K1
BH7507K1
BH7517K1
BH7733S
BH9610K

BR28CTBA ---vvvvrrermsnsnrereaeaees et et s panienas
BRE2TBA ++ooeeererrsrreserarnnenerinmunnneerimmrienneeereninn
BRE2BE ++vrvverrrenrerrnsnrrnnnneriniasiiiaeriieeeinnaaian
BROQ2TB +reereerrerreerrrennnmeetinmunmeranruiisianeasasnennes
BROQ2TBE --++vvrererreresrrererreermmmmmmmmnrnsnnennnnnnes
BROBLGAG ---vevvrrerereeereeeeerrermmmnmmmmnnnisnnnnnnnnnns
BRO3LC46F
BR9O3LC46A
BRO3LC46AF ----
BRO3LC56 -+
BRO3LCS56F
BR9O3LCS56A
BR9O3LC56AF
BRO3LCEE -----:vrrernsrmrerssrrereensesrarmmmnmenierenreerenen,
BR93LC66RF
BROBLCEBA ---vv-vvvvvvrreresrreseesearammmmrimieieriaiaeieen
BR93LC66ARF
BU2302 -+-vvereereeens

BU2302F -eeeee

BU23(QE --+-vvvreresssrssssrerseereresnearrmmmmmmmmmreieerr.
BU2B0BE --+vvvvrerrsresssresereeeeeenrremmmmmrmieeirieerernenn.
BU2728K +++erreerenrasasrarunienasieruuiianeennsmiiaanns
BU27B3BE -cvereerererrnrnnnnsmssinaisiseseaaaieiaaeaanaaaaannns
BU2763S -crerereerrermrmnrnnnmnnisiiaineaeiaiiaiaeeianianaennns
BU2780 ¥ —X
BU2790 ¥ — X
BU284TAES «wereererersnrmrnsrurneeanans
BU2842FS
BU2907F
BUD2GT] --evvvvmrrmrmmmnranaaseeseesaarentmmirirririietereeienes
BU4001B
BU4001BF
BU4011B
BU4011BF
BU4011BL
BU4013B
BU4013BF
BU4015B
BU4015BF
BU4016B
BU4021B
BUAQ2IBE --veveeeeerrrvrnnraresesassaraninririrniaraeaaenannnss
BUAQ2BB +++rrerrerernererrrranaeressnmriinanssererressunnnnnns
BUAQBOB -+++vvrrrerrerreresrerreesseaearrrrrrmmniieeeeeaaaaenes
BUAQBOBE ----v-vsrrerrererreereerseearrmmmmumimiieiiriariereens
BU4042B
BU4051B
BU4051BF --
BUAQS2B -+-+vvvtveennsmnrnsnssreresessinmimimmiiniiineaaaaaaenss
BUAQS2BF -+-+vrresrerssrsrerereraeesaarrmrmrmrnririeeeaaeaeenns
BUAQBBB -----+veverrrrrrresreereesaeermmmmmmmmimiieiiriieneennss
BUAQB3BE -+vvreeeeeeessrarasmssnrneettearaaeesnnnnneeasaannes

8 | RaHm



BU4066B ........................................................ 300
BUA4QBBBF  -creevrreeerererrermmeiiiiitiiiaiiiiiieiin, 300
BU40668L ...................................................... 300
BU4069UB ...................................................... 344
BU4069UBF ....................................................

BUAQTOB «+eoorvvmereemmmreeteseremmmmiiiiiiiees e
BU4070BF ---
BU4081B
BU4081BF
BU4093B
BU4093BF
BU4094B
BU4094BF
BU4503B
BU4503BF
BU4528B
BU4528BF
BU4538B

BUASETB creveveererreresensesmeteiiiiiiiiiniieeienenen 319
BUA4S5TBF  cveereerrretenteeiniiatiiiiiiiiiiiiiiiiiiiaiaen, 319
BUA4BBAB -+-vrererrrreresreseieniiiiiiiiii i 352
BUAS84BE  «+veererrerrrrsrrrmiseiiniiiiiiean 352
BU4S01

BU4S11

BU4S584

BU4S66

BU4ST71

BUA4S81

BU4SUBY  -vcovvrerereerereentenetieiiiiiiiiiiiiaiiiie, 289
BUSB3O7CF rvvrrerrreerrresenteiaeieiiiiiiieiieines (%)
BUSSB07CS crvvrvrrerrrmreersntiresieritiiiaiaiaitai, (,E)
BUB8701F

BU8874

BU9500K

BUOG7Z0BKS ---vvrerrerrrrerrrmmmmaestieiiitniieiiaae 154
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AR/ A ETVRA—EBER

LA/ AT ®B—EB3X /Standard/Memory ICs Summary

® AXRFALT

GRS R
B Ls s s -

& & 217 FBE(V) A nEERAV) | RS B P st ® B | mus-v |xev
BA10324A/AF| 3~30 | 0~Vgc—15 2 5 J5> K> A8fE |DIP14/SOP14| 57
BA10358/F/N| /¥7—| |O| | 3~30 | 0~Vgc—15 2 75> Kt REfE |DIP8/SOPS/SIPS| 61
BA14741/F | o +2~+18Veget15~Vec—15 0.3 10 ABHEE ERRARL | DIP14/SOP14| 65
Baasse/EN |7 T2 10| [ra~x30lvee+1~Voc—1| 05 REENEL DIP8/SOP8/SIP8| 69
BA15218/F/N O| |[t2~%16Vgg+1~Voc—1| 05 2 |[&RW-L-1417|DIPB/SOPE/SIPE] 73
BA15532/F/N| = O| |£3~%20|Vgg+2~Vec—2| 0.5 10 8 - |[BRW—L—h%17|DIPB/SOPS/SIP| 77
xeasstoF | M O] [xi~%35Veet1~voc—1| 05 4 |EmESE sops 81
BA4560/F/N O| |t4~%30Vgg+1~Vee—1| 05 4 (REEFB DIP8/SOP8/SIP8| 84
BENAF~NT T

EE ls
@ B 217 REE(V) Ry =3 =3
BA6110 |BEHIHE t2~+15 2> FO-LBRICE > TH I EHIBTES, NAITRE1 4~ FAR SIP9 88
HAMA X v FREANRTLT
ERAM | 2 1 o 758 | FAKAADBESE(V) |4 7€ b | £ Tty b | T-L—b
-] T [l Y J S DS
E\REREV) B2 | VB | Vee=—15V,Voo=15V | BE(mV) | Bok(na) | (wus) | /7777 |"77
HHE X B
BAJIZGF/N| 5~32 | 001 O 2R Veg+H1~Vge—1 5.0 30 |SIP8/SOP8| 95
® I NL—4
BEE | FEANRE | 4769 k|4 7€y b

[~} N N N [ ° — @ S5

& B | EREEWN) 1204 \fg?&i BE(mV) | Bk (nA) EHEER| dHhEREX Nylp—y  In=Y
BA10393/F/N| {370 | [Of | 0~Vcc—15 1 5 #4—7> L% % |DIP8/SOPS/SIP8| 104
BA10339/F | | e O| 0~Vge—15 2 5 F—7>aL%94%| DIP14/SOP14 | 107
® NFUTVRETLA

HWAER AHER AHOBER AH777HHER o e ss
S wA) | (x2) I B R i
BA612 5 450 25 |(4rr-+447| H YT ST P DIP14 110
BA614 100 25 |42i-1r847| H DL AL UMY DIP14 114
BA6256 . 450 25 |1 i—ps47| H >y Z bO- TG E DIP16 17
BA664 100 25 |4>1-+447| H Y2y |- I TE4A - FRl|  DIP14 120
BA12001 500 — |q42n-r547| H Sy Yy DIP16 124
BA12002 500 | 105 |q1>r5—+%47| H YT |8-Y2 by _ DIP16 124
BA12003 500 27 |4>n—-r547| H PP A EUPISE & Sala] ] DIP16 124
BA12004 500 | 105 |q1>/S—r447| H vy |E-Urby DIP16 124
BA618 7 100 | 12 | NyTrsqT H v—2 DIP16 130
BA6250/F 30 28 |4 r5-+447| H Sy |F-Ys by DIP16/SOP16 | 133
BA6251/F 30 28 |4>1\-+447| H vy DIP16/SOP16 | 133
BA6257 100 25 |{21-+447| H YLy - I5 T E4A- KRB DIP16 135
BA6212 8 400 66 | NyTrsq47T L vy Z bO—J®FHE | DIP20 138
10 . ROHM



AR/ ATV RB—EBR

O SUTPNLL/NFLITYRRZAN

& B EEEE(V) |HABR(mA) | HAKKX |HAHE Y MEX O - THF L= Nylr—=9\nR=Y
BA823 8 200 F-7> O D) — RiEEHRIEE DIP16 | 141
BA829 8 300 =1 O 252151 AR, ) - ZEEED TR DIP18 | 147
® LCD K51 N
& B ([ EBREE(V)RREEHEE(V) e - Bk AT el e b
40Bit 7 RL SRR EA0BIt Ty FICEW, YU PIAA—IFLILHA
BU9708KS | 3.5~6.5 8~6 17K Lya21s, 20Bit+20Bit (-5 EIATAE SQFPS6 | 154
o TEXER
3HFL¥aL—4
HABEV) :
8 % ([WEEE() HHB R % R Mol | x=
TB/E|5|6|7)8|9|10[12/1518/20{24| (mA)
BA704 3.3~10 | 265 10 ADEFFEE S TO-92 160
BA707 43~10 | 33 10 |ADBEEBICH L THAEBI DLV TO-92 | 160
BAT14 4~7 33 03 |LCDBicRE FTR 164
BA17800T
Sy—z O[O|0|0|0|O|OO|O|0[O] 500 BT REEERAR TO-220FP | 166
FoEN EEE
g"\,}?ﬁom — |O|O|O|0|0|O|O[O|O|O|O] 1000 TO-220FP | 176
Y=L ¥arL—4
& & |EBFEE(V) #® OB B K Nyh=9 | n=Y
BA6722 7.7~24 |2ch 5V L ¥ 2L —%+Power SW |HAER : 80mA, FFEHEX | 2200mW, PNPHISND Power SW HSIP10 186
® A1y FLXab—4
B & | EREEV) - B K Nylh=3 | n=3
BAG122A pot |0 ATITIIVELTI oy srop sktt & T, VREOHOMD HTRE ZP16 | 190
BAG149LS 8~18 gﬂigg/ TVXL=S sy U RETEAC L) SARREEROBERRESS T | SziP2 196
1ch 2y FoTL¥al -4 2RF TPy T, ATy TEI L AL R=F 4 L TE AEDHNE
BAOTOOA/AF | 885~24 | 01172 GrEscbncEs DIP14/SOP14 | 200
BA9701/F 25~75 ;“'Lf;%’wdwhl’_g I5—727,PWM IS/t —2, HH KT 18R DIP8/SOP8 | 206
BAOTOFS | 36~28 | ;:;Z? TURIV=E | e oh RO ERREERAR, /17 — b — TET £ B SSOP24 | 210
g [BhZAAuFLILEIL-8  HABRT Y Y2 TUHARRGEY b —7 AR - LR) T4 > BiE,
BA9TOSK | 36~18 | s + 7T R AR QFPS2 | 20
® CR%1¥
& B | BREEEV) ¥ R Nylr—3 |n=Y
BA222 45~16 |1 oOmh SBMEO L1 3> TRENTLE SIF7 227
BA223 45~16 |200mMADBHERIESND SIP8 233
BA225/F | 4~16 ‘ ) N DIP8/SOP8 | 239
X e ABEHFNI S MY HRAT
BA235 4~16  |Bms »SBHMD L1 I > THENARE SIP9 239
FaTNELTDIS, T LI ZIINERTES
BAZZO/F | 4710 |fmimsmamiie( 1 @eas ) 0.75mA) AEFANI YR HRqT | o/SOP8] 209
BA236 4~16 sIP9 239
BU2302/F | 1.8~6 |SET#F“L"TRESET,“H"T&21v*> DIP8/SOP8 | 244
BU2305/F | 1.8~6 |SETHF“L"TRAYA>,F+4% YL JBiLEBRAR DIP8/SOP8 | 248
ROHM 11



AR/ A EVRE—ER

@ D/AaIN—%

8 & %i%i:) amiecen| 200 07| pnmmn ¥ R Nyhr—3 |-
BA9201/F | 5 | —7 8 500 O ANF=427 9y FRR, RER DIP18/SOP28| 256
BA9211F 5 |—12 10 250 O TNF TS AL TEEH THE DIP20/SOP22| 260
BA9221/F | 5 |—15 12 250 TNFTTA L TEENTIRE, ERERE D DIP20/SOP22| 266
® ich>U—-X KEASEh

& & [EREEWV) * H B g % R Nyhy—=J =3
YBU4S01 2> J I NORF — b TC4SO1F E ERMEN 5 5 SMP5 273
Y BU4S11 2 JI NAND 7 — b TC4S11F EHlatEN H 3 SMP5 287
Y¢BU4SUB9 I GNTLINy T A IN—5 | TCASUBIF L EMMH 5 B SMP5 | 289
Y BU4ST1 3~16 |E¥cMOoSOY vy |YTJIWORT—t TCASTIF EEBMEN $ 3 SMP5 284
YeBU4S81 %> %IV AND & — k TC4S81F & Hitt ' % % SMP5 | 282
YrBU4S584 I PN S NUF; ) TC4S584F L HBMEN S 5 SMP5 | 276
Y BU4S66 YPTNTFAT AL 9 F TC4S66F & Eften’$h 3 SMP5 | 278

@ BU4000 > —X

I ZREE(V) S8 ® OB B R Nylh=Y |\ r=Y
BU4016B 77y FPFATRA 9 F DIP14 295
BU4066B/BF/BL 7Ty RTFATRA 9 F DIP14/SOP14/ZIP16| 300
BU4051B/BF 7HOT Ay F|8ch PFATINFTILIH DIP16/SOP16 | 304
BU4052B/BF FaTN4&chTFOTTNFTLT4 DIP16/SOP16 | 309
BU4053B/BF bUTN2ch PFRTINFTLIH DIP16/SOP16 | 314
BU4551B/BF 77y K2ch PFATINFTLIH DIP16/SOP16 | 319
BU4001B/BF 77y K2 AHNORF— b DIP14/SOP14 | 324
BU4011B/BF/BL 77y F2XH NAND 4= b DIP14/SOP14/ZIP16| 328
BU4030B/BF 77y KIIRINYTORF—b EHEENTHS DIP14/SOP14 | 332
BU4070B/BF 97y BIIZ90Y T ORS - b %{fgﬁ@nﬁ# 16V e DIP14/SOP14 | 332
BU4081B/BF 3~16 F=h 77y K2AH AND 4= b ABA L E-4LANEN DIP14/SOP14 | 336
——— - - — EIFLTINCHS
BU4093B/BF 979 F2ANNAND Y239 bhYH || oy 0 A, LSTTL 1 A% DIP14/SOP14 | 340
BU4069UB/UBF Ny N=4 EZFEHTES DIP14/SOP14 | 344
BU4503B/BF ANy IRBARF—I Ny Ty DIP16/SOP16 | 348
BU4584B/BF ANyTARYa23y bRYH DIP14/SOP14 | 352
BU4013B/BF 7Yy770yF|F2aFDIYy T 7097 DIP14/SOP14 | 356
BU4015B/BF FaTWEY bREF 19T YT R TRE DIP16/SOP16 | 360
BU4021B/BF VY28 |8AF=TYRETAyIYTILIRE DIP16/SOP16 | 364
BU4094B/BF 8AF=IVYTMANPLIZAZ(BAF— 1) DIP16/SOP16 | 368
BU4528B/BF N FaTNEIINF DIP16/SOP16 | 372
BU4538B FaTPVEREE/ TNTF DIP16 377
BU4028B Fa-4 |BCDto FYvAFI-4 DIP16 382
BU4042B Iy F Ty KTy F DIP16 387
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AR/ X EURB—ER

® /X7 L JL EEPROM

. ﬁ) , BEBERE | HRER(Max) 4
TR| oo | EvMER |77 EXBESRARE e - ggEn| Fox | )
(Ey )| ™ (7—FXEy N)| Max(ns) | (v) | YU=F | 51 b | BfERs | F5R88% | (Fm) [fez(e)| 777 7
(v) (V) (mA) | (mA)
16K | BR28CIBA |  2KX8 150 5 |45~55/45~55 30 0.1 1 10 DIP24 | 391
® ) 7JL EEPROM
Lg BEBERE HETR (Max) J
5B . Ev M BEEE, s p BREN F-4RE .
(Ev k) ¥ & S Y—K(V)|Z1 pV) iilf‘ﬁll%:(mA) ﬁ#&ﬂ%(mA) (FE) (%) Ny hr= 5 E | N=T
i Vee v
BRI3LC46/F 3 20~55|27~55| 2 {3V | 3 | 3v [T
1K 64X16 : E Fvat3 405
BRY3LCA46A/AF 5 |20~55|45~55| 3 {8V | 5 | 6V 217
3 2 iav| 3 iav
BR9021B/BF 3~5 | 2.0~55 | 2.7~55 ; ; =$417| 416
@ 3 i85V | 5 i sv
2K 128X16 ; ;
BRO3LC56/F 3 |20~65|27~65) 2 3V | 3 L&V | 10 10 SOP8 |33 443 w8
% BRO3LC56A/AF 5 |20~65|45~55| 3 .5V | 5 |6V pipg | #17
BRO3LC66/RF 3 |20~55|27~65| 2 i3av | 3 | av b
4K 256X16 ; : Fratl 439
BRI3LCE6A/ARF 5 |20~55|45~55| 3 &V | 5 | 5V 217
® SRAM
e . Ey MR | 77 X8R | wes HEEMR(Max.) s o
®R(EYH) ¥ & (7= KXEy M) Max.(ns) FREE(V) BT | B ) Ny lr—3 ~=
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@ Highly Versatile Standard ICs

Since ROHM began developing ICs in 1970, the com-
pany has continuously strived to keep ahead in the field
of linear ICs, seeking ways to produce devices which
excel in performance and quality.

Although the line of ROHM standard ICs is based on a
large number of types intended for use in audio and
video applications, it includes among its more than 400
types, devices for use in data processing equipment and
those intended for use as drivers, thus expanding the
range of ROHM customers to industrial users as well as
consumer electronics manufacturers. And this line of
standard products continues to be added toin an effort to
cover the most often required features and functions. In
ROHM's efforts to provide the most useful selection of
standard devices, the following major goals.

1) Improved end product marketability

2) Reduced cost

3) Enhanced performance

4) Improved reliability

The successful achievement of these goals has won for
ROHM the position of a leader in the IC industry.

® Ever-Advancing IC Technology

The use of IC devices has spread from their original uses
in electronic equipment to include applications in vir-
tually every industry, bringing to these widely varying ap-
plications a spark of innovation and advanced technology
that touches every facet of our modern day life. And IC
technology continues to be pursued in an accelerated
quest for higher levels of integration — a quest that has
brought us into the age of the LSI and VLSI device.

In addition to the functional enhancement and cost re-
duction to be expected when circuits previously imple-
mented with discrete components are fabricated using
ICs, an added benefit is a greatly reduced equipment
parts count and the resulting inherently high reliability of
IC-implemented circuits. The use of microcomputer de-
vices not only significantly enhances ability of electronic
equipment to process data and perform control functions,
but offers the long-awaited link between machines and
electronics, thus opening up a new field for future explo-
ration and development.

When today’ s engineer sets about to implement an idea
for a product, he naturally seeks to transform his ideas
into a viable product in as cost-effective a manner as
possible, striving for a low cost per function. The most
effective means of achieving this goal is the use of ICs
and it is natural for the engineer to strike upon this
method first in the new product gestation period. Very
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often, however, the innovative engineer will find that what
he requires for his innovated product is an IC with func-
tions not found in standardly available devices.

The answer to this type of dilemma is available from
ROHM in the form of highly versatile standard ICs in com-
bination, when required, with custom ROHM-developed
ICs developed and produced to meet severe product
development schedules and incorporating just the func-
tions and capabilities the creative designer demands for
his new product. ROHM has placed emphasis on the
creation of a development team capable of producing
such special devices and the qualifications of the ROHM
team can be judged from the long list of custom ICs
(more even than ROHM standard ICs) that have been
developed and produced for ROHM customers around
the world.

@® ROHM Custom ICs

Traditionally, IC manufacturers and finished product
manufacturers worked independently to develop new
devices and products without any form of cooperative
effort. This type of closed development effort often re-
sulted in a mismatch of device function and end product
requirements. This problem is particularly prevalent
when a finished product manufacturer is using custom
ICs for the first time. The ROHM answer to this problem
was the establishment of a unique custom IC develop-
ment system, the aim of which is to bring the custom IC
development process closer to as many equipment man-
ufacturers as possible. The result is a system which
allows many users who would have previously found cus-
tom IC development beyond their resources to avail
themselves of the many advantages offered by specially
designed devices. This system has been able to produce
custom ICs for a large number of applications, including
not only consumer products but communications, indus-
trial, and optical equipment as well. Because of the na-
ture of custom ICs as devices designed specifically to
meet individual customer specifications, the confidenti-
ality of the customers must be protected. This must ex-
tend to cover device specifications and performance as
well as, of course, customer names. What we have done
by way of presentation of the ROHM track record of cus-
tom IC development is to list some typical fields in which
ROHM custom ICs have been used and to present some
specific applications in block diagram form (listed on the
following pages). An examination of this data will quickly
reveal the ROHM custom IC development capability.

If your new product could benefit from originality, com-
pactness, lightness and added value, and you require a
system which will protect the confidentiality of your de-
velopment plans at every stage, look to ROHM for the
custom IC solution to your new product design problems.
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® The ROHM Custom IC Development System

The ROHM custom IC development system was estab-
lished to enable the heretofore difficult development of
fully custom linear and digital/linear hybrid as a joint
effort between the IC manufacturer and equipment man-
ufacturer. The system is designed to ensure close coop-
eration with the customer during every stage of develop-
ment from IC planning through to the mass production
phase. The goal of this cooperative effort is to ensure that
the finally produced IC meets customer expectations
with regard to performance while costs are minimized for
even small quantities. Sufficient flexibility has been de-
signed into the development system to allow ROHM to
accommodate individual customer differences in custom
IC development experience and development goals.

(1) Close ROHM-Customer Cooperation

To ensure the timely development of IC meeting cus-
tomer specifications, ROHM enters into a close coopera-
tive effort with the end user of a custom IC. Information
exchange is the keyword in this relationship, the sales
engineer and the IC development engineer teaming up
to discuss development problems with the customer en-
gineer most closely related to the custom IC problem.
This strict adherence to cooperative action results invari-
ably in ICs which stand out for their high performance.
Of course, the information and know-how with regard to
customer product planning gained during the develop-
ment process is never released to third parties.

(2) Custom Packages for Custom ICs

In addition to dual and single in-line packages, ROHM
custom ICs have already been produced standardly in
flat packages and zig-zag pin arrangements and in
Small Outline packages which allow mounting devices
as chip components. This is a natural extension of the
true definition of the word “custom,” since to be really
custom, packaging as well as device function and per-
formance must be made to accommodate special cus-
tomer requirements. This is the type of flexibility that
ROHM built into its custom IC development system to
ensure that ROHM custom ICs meet the challenges
presented by today’s innovative equipment designers.
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ROHM ICs can be developed as fully custom or semi- © YES

custom devices.

ROHM fully custom ICs, of cource, are characterized by

the following features.

e Device specifications are set to match precisely a
particular customer requirement and are imple-
mented using a unique set of masks.
in contrast to fully custom ICs requiring an entire
series of masks, semi-custom ICs enable the produc-
tion of several types of devices from a single mask

® While the ROHM custom IC development system can
accommodate both fully custom and semi-custom de-
vices, these devices should be selected using the
following considerations.

. Necessity for protecting the circuit design.

. Plans for mass production.

. Allowable development costs.

. Allowable development time.

. Possibility of defraying development costs over the
mass production.

. Ability to concentrate the mass production run in a .
short period of time.

BRI R b & gEEED T
HIZTOEEHMIISH D

h

Is sufficient mass produc-
tion scheduled to delay
development costs ?

Fq4 R ) — ARG THE
No | A
Descreat implementation

%ﬁﬁﬂt:%& ELRET D

Is mass production in a
short period required ?

s wWwnN —

[22]

The ROHM custom IC development system is designed . E s .

to consider all these points, following the development Zg;;i;;(} TR :gg;i;;o comRE
program with close customer contact at every stage. Fully custom IC develop- Semi-custom IG develop-
The following flowcharts describe in simplified form, the ment is recommended ment is recommended
interaction between the customer and ROHM and clearly

show the designed-in flexibility of the ROHM develop- ‘ {

ment system. L] # HOx
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l 1

O—L7)H 25 LICER O—4t IHRY LICEFE
7055 L ’ 70754

ROHM fully custom IC ROHM semi-custom |G
development program development program

T U ITOEIENELN
TUWHEEA, Ui TEML
TW%929—2TN—T%

L RAF LEE/ VAT LAE L AT LEEE/ 2 AT LHE HaTaEn

System design/ System design/ O tDMEHL L, 1DDF v 72

system assignments system assignments DB EHTEEED

® Can the master wafers pro-
><_ R duced by ROHM satisfy the
engineers circuit requirements?

® Can a single chip provide the
__,.——J\ T — functions required?

Study this and other problems.
H R LICETTbEDE RFBIC TaxEt No| PRTLICIITEEDE
Consultation with ROHM NO_{ Design using Consultation with ROHM

on custom IC development general purposelCs on custom |G development

oYUM FH AT AT, &

L7731 B L UREBERBRIE
YES YES MY Za7AErbeicl
RIZIRETRHE & W o &

Y.

O LM Tz, ZORENHHD
AETOIHRBELICARLT
WAL EF vV LET.

FFETE/ FRZN BIR AT/ RN OF oy /R TH, 115 h (T

Development planning/ Development planning/ W BERER ATV E T

development contract development contract ® Logic design drawings based

on the ROHM design manual,
cell family, and logic circiut im-
plementation manual are received.
® A check is performed to deter-
mine whether these drawing
agree with the ROHM logic
cells.
® After this check is performed ,
a detailed verification of operation
is performed.

BT T S e PELE

RIREXET/ @B ET
Logic design/
circuit design

O BIFEERETEN LIRIES T a L
—rari—%, 7R Mt
BEHEWIIZE BHTHL
Tab—2arETo THE
IIEFENL O e amRLE
¥

® Logic simulation date and test
specifications along with other

T information are obtained from

the circuit design engineer and

ROHM performs a simulation to

determine if logical faults occur

in the circuit.

Joint user-ROHM activities

Ialb—v3ar
Simulation

e ial—2arnfER, &
BIOETNEHEEICEETH
ERXbLET, JhIZITHE
BEBREDIEH, “iHEMRL
T 9 DOASMEIERR, /Ny
TR ENrEINET.

® As a result of the simulation,
if no faults have been found,

EHRE R ERT temporary specifications are
Determination of Determination of exchanged. In addition to logic

fications t ecification diagrams, these include the DC
spectioat emporary specilications characteristic specifications

and package specifications from
; ) ‘ ROHM.

ROHM 27



£/ Y <7 I1C,/Monolithic ICs HAZLICRRES AT L

() | l
FFBLUL AT Y B NG =LA T b ERE OEH LI /N~ AT}
Device and layout design Pattern layout design ICEVLT, HEYIaL—
3 ETV, EERRAEE
EWRG—=2LATI LD
RIE~OHBEEFML T,
® A logic simulation is performed
r—-——*—’_ T —— on the completed pattern layout
v A7 ER . as well, with evaluation per-
B LU T/A—MT NI NO S ial—oay formed of the affects of delay
Fabrication of the the mask Simulation times and pattern layout.
and processing of the wafer
YES
O RMEIRIZIIT A b F—%, AC
TR, BFEERL CH
o EihET,
. . 715&%’*‘1 @ Test data, AC characteristics,
;ﬂ’?/ %ﬂ_\L/ N Fmahzgtmn of and pin arrangement are added
rototype/assembly specifications to the specifications.
E
3t
<
D
1E
E TV EBRUBED T R 2 RUE
b & U TNA— IR
F 2 b GRIE) NO Mask fabrication from the
Test alumina conductor phase and
2 afterwards and wafer pro-
k= cessing
K4 YES
=
I
<]
T
SHEY L TR A /HESD
Samples are provided Prototype/assembly
e S
- NO 72+ (BE)
® M@ Test
Evaluation
\/
YES
FHEY > T LiRE = o
&3 & X #®* bt
BiTeahe Samples are provided BiiTo 4
Final meeting Final meeting
g & ] T‘_J 8 E
U Mass Production Evaluation Mass Production
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MmEREEEREICOVT

SR & {E§EM IC DL T/ Integrated Circuit Quality Assurance
and Reliability

[bhbhid, DRICGREEE -T2, L\WhhHEHED
35 &6, BUOELKTEORANKEDP DX BICHEA
L, 3UtOESH EICEBM TS E2BMNET 3. 2h
PUHOLEENTT, &, FERBRKROEHEELL
»Y, H50BEBICHVTTOREENTARIBTED -
HNEBLEEENEEEH->TETHNET, LT,
FEAMRCIEMETHEIERHBAIANDI LSIERE
MADERKOKEL Lo TVET,

YEERINISE, EEMGHRERVEBREEOV Y
ACENRENETOT, ThontfeR (REX) 2T
a2 erBiE@teRaEIcalETd,

FEREA PR EXBES

Wear - out falure stage

MBS ERRS  (BREUSEM
Iniial fadure stage Randam failure stage

— (m<.1) (m=1) (m>1)
z |

o (N)

g

©

w

B

o

3 1

= Ay JAr - const. s

B¥fE (ume) < t

MERRRE S, BHETREOMBRICERATZHDONZC,
ho5iEHZBEIPBETIEXTEILLET, LAPLIHhE
HiBICHE LA TEELIE DD TIRFHETCOEY bY
L—LPERTIOBLETT, L >THETLIZTO
REEE, IREEIEECHIIEREIETHHIE
TAD, ESICEBOTFNy XL T E2TVIHBREL NI
ERTSELRETHTT S EHAKYTY,
BREFEEZORBOFEREICEI > TREVETOT,
MAMBEICERED oG ETEZ L, ThDEHS
FAL—T 1T ENLETEMDH BETETHO I &L
WBREBELANILET TR ENTEET,

22T, BUHTREEENIIZ ST, ZLDICHERAED
B RGE DY THEHICIBEVNLLT B LD
BhHEERTVWET,

o LERILED

(1)zx5tEBPY

E8sxEt s, EIRERETRECH > TITVE T, TORK,
SyEt, U, 4R, QC, QASBPINUEAICETE L,
SR LABAICOABBLET, FHARBETREHKICS

Quality First—the underlying corporate goal of ROHM
throughout the years in producing ICs. It has guided us in
consistently being able to mass produce high-quality ICs

" for both our domestic and international customers. Re-

cent years have seen the use of semiconductors spread
into virtually every field imaginable, playing a major func-
tional role in a myriad of products. This increased usage
has brought about a natural demand for devices of both
high performance and high reliability.

Since the failure rate for semiconductor devices is basi-
cally determined by the initial failure rate and the wear-
out failure rate, lowering these failure rate levels is an
effective method of increasing overall device reliability.
Many initial failures are characterized as being caused in
the production process, and tend to stabilize as time
elapses. Waiting for until these initial failure-prone de-
vices are in customer hands before they stabilize, how-
ever,would result in a fatal number of justified customer
complaints of poor reliability. For this reason, various
types of debugging are performed to discover these fail-
ures before products are shipped, and thus lower the
failure rate of the devices at the customer location.
Random failures, on the other hand, are an inherent func-
tion of product design-in quality and can be tolerated if
sufficient margin is allowed. This manifests itself in the
necessity to derate and to provide redundancy in design
of products to reduce the effect of random failures on
equipment failure rates.

The ROHM program of quality assurance is designed,
then, to stand in the place of the user desiring high-
reliability devices and allow the design process to pro-
vide the required reliability.

@ ROHM Quality Assurance Activities

(1) Design

While all design efforts are guided basically by the
required design standards and goals, the ROHM de-
sign philosophy has been enhanced by careful moni-
toring by QC and QA departments in an effort to pro-
vide a complete evaluation products, thus allowing
only those products destined to be high in reliability to
be developed. Products not deemed viable from a
reliability or quality standpoint or those that failed in
the prototype stage are partially or fully redesigned to
meet ROHM's strict standards.

Prototypes are evaluated for characteristics and reli-
ability to determine the required quality and produc-
tion capabilities.

Manufacturing

All of ROHM’s manufacturing activities are guided by
carefully developed procedures—procedures de-
signed to ensure that designed-in product reliability

S
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BRI EEREICOVT

SEIBAY, FARAMESFMETREBICESLBE (T
FACEEMETONME) (i, BEHO—BTEXELE
TEEFOET, '

RIESE, BURBROEEERRE TVERKLED
B8, TIREENDBEETVET,

(2B 5B

BIETIE T, TR TIEBERICA DV AEEICTRERE
BTORE LESE, EEMPESNBI L EHBLET,
RELLREEES LOICHBE L - SEEE, RHEEY
EHMP<FTDRTVET,

¥/, HETROEE, 2F, 32W0EEHRIEREYE
ETRIEBICANEHDTT,

LED ST, BT Y- hBRAREVEET 3 TRTE
T =2~ LbEFT o UBPEROEREERL, 122
DICE B BHRBEBHIFATVET,

(BH&ZEBFI

RENHHEKIE, FRIETppmA -4~ ->TWVD
TlbhY, LBBMRBTEIILBLEAAOIL, B
E, S, BETICLBF Ny XL T, FEEE
REL-LHBIHATREL, SEHOFTICE CHE
ENEVES RT Y- T o TVET 51, 7Ny
XL URTHI T EICEWEBEDRLICESICAE £3R
EHESLTVET,

(4) (R AT AR

HiER, BRAROGEEMHBRET > (EXQEERET D
PESNETMEL, ¥, BETIREENPEIEXOFE
ETVET, '
7, BEQICOVTHEMRNICRRRIC OV THRIER
EITV, ([SHEMEHEC TIREENDIREETS & HICTTE
DUETHOMEIZITTVET,

(5)% Otk

STIREDLT—RICADICER, THOSHIANTEEEF
BLTWE§0T, BROBREDY rESP5TRTH
PEVATLICESTVWET, A—, FTTURERICH
Oy MEWRAEN TESLD, 20 k5 TANMEICERL
DO PTCODPOBRBIEDT I 3P AE—
FA—ITABEICES>TVET,

Uit 5T, BEREDEN, MEROBENEET TR

ANT =Ky 7 ShBREBIELENI ES5hTVWET,

is preserved in the manufacturing of products of sta-
ble, high quality. )
To ensure stable quality, a strict system of quality
control and assurance has been instituted in addition
to careful control over manufacturing facilities. These
strict controls team up with carefully controlled tem-
perature and humidity in an ultra-clean manufacturing
environment, providing ample demonstration of the
long-term ROHM commitment to reliability.
This commitment manifests itself in the clean-rooms
ROHM uses for the manufacturing process and in the
dust-free suits ROHM manufacturing employees
wear—all precautions ROHM takes to minimize the
chance that accidents in the manufacturing process
will effect quality of finished devices.

(3) Inspection
With recent demands for devices with failure rates as
low as several ppm, in addition to the obvious need
for testing of all devices, devices must now be de-
bugged and screened in-house using voltage, cur-
rent, and temperature changes to detect instabilities
in devices before they leave ROHM. This debugging
process not only prevents devices doomed to failure
from reaching customers, but provides an important
contribution to efforts aimed at improving inherent ré-
liability.

(4) Quality Assurance
The quality assurance teams at ROHM are charged
with the responsibility of performing reliability testing
on prototype and trial mass-production devices to ev-
aluate whether or not they satisfy the applicable qual-
ity requirements, in addition to their other responsibil-
ity of evaluating both circuit designs and the capabil-
ity of the ROHM manufacturing processes.
In addition, the quality assurance program at ROHM
periodically performs samplings from the entire
range of products to evaluate reliability and gain a
grasp of the true capabilities of the ROHM manufac-
turing facilities. These addition functions are a signifi-
cant aid in maintaining and improving ROHM reliabil-
ity and quality.

(5) Information—the Key to Overaii Quaiity and
Reliability Control
At ROHM, control of the processes affecting quality
and reliability is implemented on the basis of data
collected on with regard to the many processes in-
volved. This form of statistical control is designed to
allow tracking of the entire history of a product by
keying off the lot number of a particular device.
Should some trouble occur, lot tracking can be used
to pinpoint the cause and provide the necessary infor-
mation for quick corrective and preventative action.
As this system is setup to enable both feedback from
investigation results and customer input to affect the
quality determining processes, we warmly welcome
customer suggestions in our continuous quest for im-
proved quality and reliability.

30 ROHM



£/ Y v % I1C,/Monolithic ICs

MR E EHEICONT

o ICRERIE S X 7 L /1C Quality Assurance System

15.

17.

18.

26.

16.

20.
21.
22.
23.
24.

25.

27.

MRZARE

LICF y THRUETER

. 1CF v %3 (EDS)
NCF v THERE

L RISAT oSy FLY
. SLERARE

. FARF 10 (DB)

. DB#&Z&

. IAYEKRSF 4 >0 (WB)
. WBHZE

. HiREE ik

. BEY1 L
L) — FF A v 038

SERE
1ZED
REMRE

)—F#FHhy b2 b

) — P FOMRARE

0/St&&
H-0/S#&
HETIENRE
FiEgRE (FT)
TDERE
HARE

T HAIE RRIEER

RE - T

MR ZEDRAREREICEI(REL
EAMLHEBIZ L DMAENKERIE

IREEEEHE. Fx v, Oy P EE, TIEAKE
RURMRE (FITIEL L)

ICF v 7O BTN 2 HEF,

BITE BRFE D E HARIE

FyTRTF 4 L TREDETR
DAY R T o TREDER

BRE-EH-REL EDER
HHORENL
MEWARBEN RS Y —Z 27
N TRITHEDEIR

E—-ILFRUY — FigF A v FKE

1) — NigFORKRTERE

d—TF /o a— /U —2 OEEET, BIEREDEHRIE
ZEEOA—TS/a— b/ )—=2I12DO0T

SHER, BT RENTEIRIE

NE-AFTE-A—T /> a— /) =T IZDOVTHRRY BRE

BEAERNHEOLEBRE, MERRDEMRE
BRI S-S TRICO WTHER Y RE

REIR - RERKERE

RONM 31



/Y <y % 1C/Monolithic ICs

dHREE & ERMEICOVT

o RERIARRTOT 5 L RUBEHFERESE
/Integrated Circuit Quality Assurance Program and Failure Criterion Standards

Test item Test conditions Test method Criterion
4hE8ti% VIS HITERVREIDPRUIEARICA > TWBZ & MIL—STD—883 HHEFICRD
Outer appearance and | Outer dimensions and markings must meet specifica- Method 2009 BRERAKICLS

dimensions VIS

tions.

Published specifications
(limited sampling is
performed.)

HixtE vIB REHEEE 10 ~55Hz MIL—STD—202 F1IF2(IHKT<
Vibration £iRE “1.5mm Method 201A Based on Table 1 or 2
251850 149
X, Y, Z8HEE 205, S5t 6 B
Vibration frequency=10 ~ 55Hz
Peak—to—peak amplitude 1.5mm
Sweep time=1min
2 hours each in X, Y, and Z directions for a total of 6
hours
E T8 FALL S3Imh S5 H X THOARIREICIOBEIERET I3 1 X 21%S<
Fall test The device is dropped from a height of 1 meter onto a Based on Table 1 or 2
maple board 10 times.
N STHEME ES 260CES5CH/N> FHBRIC10E 1 BEY — KD X b /¥ | MIL—STD—202 1 X 2ic8x3¢<
Resistance FTRATS. 3277y My —JICDWVWTIE, 260+ | Method 210 Based on Table 1 or 2
to soldering heat 5CHONL SHEBANI0E 1 B, SwFEMBFASA % T
RRT?
Immersion up to the stopper for 10+ 1s in a solder bath
at a temperature of 260+ 5C.
NS {450 SOLDA | 235 5CON 48RIC3 £ 1 BiBET 5. /N> 4 I3#& | MIL—STD—202 5BLLEN HIIHN DT
Solderability NH TT9 P RT7%AT 2 X2/ —ILiEHKRER Conforms to &
Immersion for 3+1s into a solder bath at a temperature Method 208 95% or greater solder
of 235+ 5 °C. Eutectic solder is used and a 7% rosin coverage
methanol solution is used as the flux.
YRFahF3EE BEND TEREEICT 2 EER MIL—STD—202 F1 X 21C8KD<
Terminal strength The bending test illustrated 2;\'\/_\/ Method 211 Based on Table 1 or 2
is performed 2 times. : \\ /,* 1 Condition B
fi:gtE MR AR EREE $10Y 1 7 L ERE MIL—STD—883 F1 X 21285
Moisture resistance 10 cycles are performed without pre—processing. Method 1004 Based on Table 1 or 2
BEY 1 7L TCY 2R % REDRIRE (304/104/304) T1004 1 )L | MIL—STD—883 x1 24 3<
Temperature cycling Ehe Method 1010 Based on Table 1 or 2
100 cycles at each temperature in the prescribed Condition B

intervals (30min/10min/30min)

HEE HS FREBAEEERENER 69 /108/5%) TISH A 7ILE | MIL—STD—883 ®1 X 21CE£D<
Thermal shock i Method 1011 Based on Table 1 or 2
15 cycles at each liquid temperature in the Condition B
prescribed intervals (5min/10s/5min)
SRS ST (125) Ta=125+ 3°C (2T 1000 BFEME MIL—STD—883 x1 X 21CH3<
High—temperature 1000 hours storage at Ta=125+ 3 C Method 1008 Based on Table 1 or 2
storage Condition B
BEHRG LL (AFEHS) | Ta=25 £ 5 CICGEREE (/) BFE1 0008578 MIL—STD—883 F1 X 21%3<

Steady state life

Continuous powered operation at Ta=25+5TC

Method 1005

Based on Table 1 or 2

e EE MST
High—temperature,
high—humidity

storage

Ta=65+ 3 °C,RH=90~95%ZF 5 |- T1 000r3FSALS
1 000 hours storage at Ta=65+ 3 C,RH=90~95%

F1 X 212K
Based on Table 1 or 2

Ty yh PCT
Pressure cooker test

Ta=119+% 2°C, 2F/E(C T 10085/ ME
100 hours storage at 2atm with Ta=119+2TC

F1 g 22ED<
Based on Table 1 or 2
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£1 YZT7ICOMBEHERE

Table 1 Linear IC Failure Criterion Standards

Ei Lg% 3 Failure criterion
] B Test it .
TER ERR estitem Lower | Upper Unit
TEFE L_3 U+3 9B limit limit
&L Lx08 _ w Voltage gain L—3 U+3 dB
| R . —
— BEER — UX12 A ated output L X038 w
& XAy Supp! t — .
HAMEEE B uxis Electrical r-—l{pp y eamen - uxi2 A
= m . _ character- | Output noise
EERKER UXx15 % tine voltage UXx1.5 Y
ANER LX08 | UX12 Q Total harmonic UX15 %
S BRERAIZLS distortion :
588 - Z DM | £2ZE0 RREEAICLS Input resistance | L X0.8 | UX1.2 Q
BFDsE RREEKICLS Appearance Limited sampling
U RRAELRRYE Appza"i';we Marking Limited sampling
L : #DHARM% FRRIE and others -
Lead corrosion Limited sampling
Note U : Initial rating upper limit
L : Initial rating lower limit
%£2 FUANCOMBEHTERE Table 2 Digital IC Failure Criterion Standards
ErlcEdlha -2 Failure criterion
bl B fiz . .
TER il Test item Lower | Upper Unit
WHEE L X09 Uxi1 v limit limit
I HHRRER _ UX10 A Output voltage | L X09 | UX1.1 \Y
it o Output leakage
AHER - ux11 A Electrical current uXx10 A
SED _ character-
HHTH Uxt A istics Inpu current uxi1.i A
e RERAKICL D Output currento UX1.1 A
SR - 2 Dt | £RED RERKICELS voltage '
wTDEH FRERAICLD Appearance Limited sampling
. Appearance R o R
u:
HNHARUE L RRIE and others Marking Limited sampling

L - $DHAAUE TRRAE

Lead corrosion

Limited sampling

Note U : Initial rating upper limit
L : Initial rating lower fimit
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BAKERICOWVWT

£ FMHIZDU T/ Notes on Absolute Maximum Ratings

o BAERDLEN
FMABANEEDET, HERERILL, Fa&, (S8t
FRET HEDICBVAEZBEICHV T ELBELY
EHRATREEHALTVEICTIVEIHIET,
(WEBFERE (Vec Max))
COBEBUTTHNE, BHEOMLTHMEISY £
ho
(QERE M (Icc Max))
ZOBHRELUTTHNE, BHEEOML T HMBEIHY £
Hho
QEAHEES (Pa Max)
IC % BB 2 5 5 3 72 HIC I3, ICOT] Max. (R4 5
BE)LUTCHESEIDENIHVET,
PgMax. (3, ENfEBREEEE (Ta) EHMBRDOIIK, KX &
Lk > TVWANABRHTZENTEET,
Pe=P—Po
p
n )= 0 =5
P BED S DREE
Po--ICh S ARICHIRT 2HNED

T
- IR KR HARIER ’.
P—_ With an infinite heatTlnk
Z | MEBARIER
'_9_ With a heatsink
= |
a \\\\ ‘
)
9]
5 |
o
u;" IR
3 BammaL |
a Without a heatsink
0 25 50 75 100 125

AMBIENT TEMPERATURE : Ta (‘C)

Fig.1

Po, N&EELTPsMax. Kbt v b & LTEKRZ
h3BSEERE (Ta Max) &Py Max. » S1EEEBE
PTi Max. £ # A &V & 5 BEIEH & & DI ERO EHE
% Fig. 1 p5KRDTL 2SN,

FREBICTFHRTELDP S LRENICICRET S Z
ENBNETOT, MBROAE S EHBE S > TG

@ The Necessity for Maximum Ratings

Maximum ratings are those values established which, if
exceeded even momentarily, may result in functional de-
terioration, thermal damage and operational limitations in
addition to shortened life and limited reliability.
(1) Maximum Supply Voltage (Vcc)
As long as the supply voltage is kept below this level,
continuous application of the supply voltage is pos-
sible without problems.
Maximum Supply Current (lcc)
As long as the supply current is kept below this level,
continuous operation at this current is possibie with-
out problems.
Maximum Power Dissipation (Pg)
To prevent thermal destruction of an IC, it is neces-
sary to maintain the junction temperature, T, below
the rated maximum. The maximum power dissipation
may be expressed in many forms as a function of
ambient temperature, Ta, heatsink shape and heat-
sink size.

Py = P—-P,

(2

(3

- _ Py P
n (efficiency) = S
P: Power from the device power supply

P,. Power supplied by the IC to the load

The surface area of a heatsink with the thermal resis-
tance such that the junction temperature, Tj, does not
exceed the allowed maximum may be determined from
Fig. 1 using the ambient temperature value and the pow-
er dissipation required by the equipment within the de-
vice is to be used. A heatsink with sufficient margin
should be used to accommodate even those sets of
operating conditions not foressen at the time of equip-
ment design.
When the P4-Ta curves of Fig. 1 are available, they
should be used for design rather than the maximum value
of Py alone. It should be noted, however, that these
curves merely indicate what region the device may be
operated without destruction or damage. They do not
offer a guarantee of IC functioning. This includes such
characteristics as voltage gain, distortion, and amplitude
detection. When an IC is operated at its maximum value
of power dissipation at Ta, it is normal for the IC peliet
temperature to reach the maximum rated storage tem-
perature (Tstg). Under continuous operation at the maxi-
mum junction temperature, for most device types, the
failure rate drops approximately 1% every 1000 hours.
(4) Operating Temperature Range (Topr)

While even for operation within this range at Ta=25°C

electrical characteristics cannot be quaranteed,

basic circuit function is guarangeed. If some ques-
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BAERICOWVT

LTS,

Pq-TaphiRFig. 1/ RE#H S h TV 335513,

PaMaxf& & #) HPa-TaphiR £ B5E L T L&V,
Py-Tagh#R (3 1CO JEBEER DIRFE T & V) BIRRHEREDRAL %
RTHDTEH)ELA, Thbs, EBEFEF, EXL
EDEMNIIEERELEDH S ETHICHERL L
WEWHRIEEET ZHNDTY, ICETall TPaMax. % E]

o7
LT HLTVET,

Tj Max. DIRE TEMREES € LI5S, KFOREICSH

U T RRREER (31,00085 RS /= 1B TIC B ) £ 9,
(4)&h{ERESEE (Topr)

COEBEAANTIITa=25C THORERMIFERRIETEZ &.

TAN, —ISOEREEERRIEL £ T, BEREEEANT
DOEBEEEDRIADEEICOVWTSEMAEEA»H Y F L1
5, LHHiiiEY, HERMELMICH S > TIERLE
W

(SYRTFREESEME (Tstg)

COREHEANTICERE L TV RV IFMHEEEL ED
HltdbEtA, LPLIDEHEARNTSH > THIHLRE
EZEISICOSMBEEDLILICDLEN N ETDT, 151
ABLTCEEW,

524, ICO~NL y MBE L@ Tstg Max.(Z% 3

5

tions arise as to circuit functioning within this range,
ROHM would appreciate a consultation before you
design-in a particular device.

Storage Temperature Range (Tstg)

Storage of the IC within this temperature range will
notresult in deterioration of IC performance and func-
tioning. However, even within this range, care should
be taken with regard to sudden changes in tempera-
ture, as this type of stress can lead to deterioration of
IC performance.
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FERLOERE

{Ef_EDixE / Precautions for Use

o RE - EWEFOEE

(1) ICIRERIHETFOBIEE EDBILED 28, BBRLE
BIORVEHE LABAICRE LT3V, 2B EDBR
DEBFESTFN SN,

BE--75%LTF

BE--0~+30°C

(2) ICIFERBE, BETEHTICCVHBOICLTCES
W .

(3) ICIRERFIC, KR IGBEMAFTES S HVESICE
BLTKERW, £/, AELAIPERODBEVIRET
RELTLLEE,

4) EMIFICBEESS —AXET7IIZTLETALE
ENHFEERANTLEEIN, HELPTUVEREEITTLS
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(2 V- eV TERT 3548, ROZEIEER
LT EEW T « > EEHHIBRICHIBE, 7 «
SO R, DETC0E-NLFAIEEELE-
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3£ L,90F EdFHEWTC SV, & H,DIP(F
ATNAFTALNy =) 3HFMIE LEWVWTLC R
3,

(B) 7 1 > DY, BRIy —JDER, MIzET
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EREBWEY,
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B8, KT 1 EROGND, (5 ET L, FHL
TLEEW,

W7« &30 U CERLASS, MRT« 2 ICEBEY

@ Storing and Transporting ICs

(1) To prevent lead oxidation when ICs are stored, stor-
age should be done as close to room temperature as
possible, and in a dry location. At the minimum, the
following conditions should be satisfied.

Humidity : 75% or less
Temperature : 0~30°C

(2) The ICs should be stored in containers that are not
easily subjected to the effects of static electricity.

(3) Care should be taken when storing ICs that they are
not subjected to water or conductive liquids. In addi-
tion, the storage location should be free of dust and
harmful gases.

(4) When transporting ICs, they should be placed in a
conductive case or wrapped in aluminum foil. Avoid
containers which could pick up static charges.

(5) When transporting ICs already mounted onto PC
boards, place an insulating layer of material between
PC boards and be sure to discharge capacitors on the
boards.

(6) When transporting ICs, they should not be subjected
to mechanical vibration or shock.

® Mounting ICs

(1) While the equivalent circuits of some ICs indicate
that some pins have been left open or internally un-
connected, the user should avoid using such leads
as PC board wiring tie-points. Even if the pin is not
internally used, such use as a tie-point can resulit in
trouble such as oscillations.

(2) When bending the leads of ICs, the following pre-
cautions should be observed.

1) For power amplifier type ICs with heatsinks,
when the fin is to be bent, the mold side of the fin
should be held to prevent disturbance of the
lead-package sealing.

2) The same precaution applies to bending the
leads of an IC.

3) When bending to a 90° angle is done, the bend
point should be made at least 3mm from the body
of the IC, and care should be taken not to bend
the lead more than 90°

4) Leads of DIP packages should not be formed or

bent. '

(3) Cutting or forming the fin and forming or otherwise
processing the package will result in an increase in
thermal resistance, the application of stress and
could possibly cause device failure.

(4) Because the heat radiating fin is at the same poten-
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TLEZY,
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tial as{sthe IC pellet ground, the heat radiating fin
should either be connected to ground or left open.
When using an IC with the fin left open, if a voltage is
applied to the fin, the IC will be destroyed.

(5) The tightening torque for heatsink fins should ideally
be in the range 4~8kg cm.

(6) When mounting heatsink fins and silicone grease is

used, to reduce contact resistance, the grease
should be applied evenly.
Depending upon the content of the silicone grease
used, the device may absorb some of the oil and this
could result in a lowering of reliability. Care is thus
required in the selection of such greases.

(7) When mounting ICs onto PC boards, extreme care
should be taken to avoid mounting the device in the
wrong attitude on the board.

For SIP (single in-line package) devices, with the
markings towards you and normally readable, piniis
to the left. For DIP (dual in-line package) devices,
with the marking facing upwards and normally read-
able, pin 1 is to the lower left corner of the device.

If a device is mounted incorrectly and power is ap-
plied, the device may be destroyed. Extreme care is
therefore required to avoid such accidental device
destruction.

(8) When mounting ICs to PC boards, match the IC lead

pitch to the pitch of the mounting holes to avoid sub-

jecting the device leads to excessive stress.

Soldering should be performed in as short a period

of time as possible. It should be completed within 10

seconds at 260°C and within 3 seconds at 360°C.

This caution applies to the desoldering of ICs as

well.

Soldering should be done at from 1 to 1.5mm from

the body of the IC.

(10) When strongly acidic or alkaline flux is used, corro-
sion of leads and resulting deteiioration of charac-
teristics can occur.

(11) Before using a soldering iron, verify that it is not

subjected to leakage from the AC power line. Such
leakage can sometimes reach a level of 120Vp_p.
Such a leakage-prone soldering iron can destroy an
IC when it comes in contact with the IC leads. A
solution to this problem is to ground the soldering
iron tip before use.
Also, the direction insertion of the line plug of the
iron may be changed to eliminate this leakage prob-
lem. In such cases, experiment to see which direc-
tion produces the least leakage before using a par-
ticular iron.

(12) Grounds should be provided as well to prevent the
destruction of ICs by leakage from human bodies,
work benches, measurement instruments, or con-
veyor belts. To ground the body of a worker, the
scheme shown below is required, with the wrist or
other part of the worker being connected to ground
through a 1 megohm resistance.

(9
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RCEEW, £, BREBARGTIERICE 158
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Note that, for such an arrangement, the resistance
should be connected close to the worker to prevent
shocks.

For the same reasons, conveyor belts and linking
sections of work benches should be connected to
ground. When several benches are linked together,

it sometimes happens that the benches are not
electrically shorted to one another. Care should be
taken to link all the benches together and short all of
them to ground.

(13) When static electricity is a problem, care should be
taken to properly control the room humidity. This is
partically true in the winter when static electricity is
most troublesome.

(14) Care should be taken with device leads and with
assembly sequencing to avoid applying static
charges to IC leads. PC board pins should be
shorted together to keep them at the same potential
to avoid this kind of trouble.

® Measurement and Inspection Precautions

(1) 'f power is applied to an IC whose leads are shorted
with solder bridges, the IC may be destroyed. Thus,
before applying power, a thorough check of the sol-
dering of the board is required.

(2) When the power switch of power supplies or of mea-

surement instruments is turned on and off,sudden un-

expected surge voltages are generated which can
destroy ICs. Grounding should be used to prevent the
generation of such surges.

When making measurements and inspections of ICs,

turn the power supply on only after the IC or board has

reached the required voltage.

If the IC or board is pulled out with the power supply

still applied, the IC may be subjected to excessive,

destructive currents caused by the differences in the
sequencing of the removal of IC pins or measurement
instrument connections.

Since excessive current flow is a common cause of IC

destruction, the power supply used with ICs should

be provided with a current-limiting circuit.

)

(4

In addition to the above precautions, if questions arise
as to the safe handling and use of ICs, contact your
ROHM representative. Also, contact us prior to using
a device under a set of special conditions.
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@ IC Thermal Design

IC characteristics are greatly affected by operating tem-
perature. If the maximum junction temperature is ex-
ceeded, the device performance will deteriorate and
may be destroyed. It is necessary to consider tempera-
ture in the design of an IC from both the standpoint of
preventing instantaneous destruction and that of assuring
long-term high reliability. Care should be taken with re-
gard to the following points. The absolute maximum rat-
ings for each IC type indicate the maximum junction tem-
perature and the operating temperature range. These
values should be used in applying the P4-Ta characteris-
tic (thermal derating) curves.

Since ICs are designed with adequate consideration
given to inherent thermal balance, in many cases,
although no problem exists with actual circuit operation,
even though overly adequate heatsinking is provided in
an effort to assure the inherent performance characteris-
tics of the IC, under actual operating conditions such
margins do not exist. For example, regardless of how
large a heatsink is provided, adequate cooling will not be
achieved if it is not tightened down sufficiently. Also, if
the surrounding ventilation is insufficient, the IC will con-
tinue to rise in temperature, this point as well being one
deserving of the attention of the circuit designer.
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*— K, U— KL ZBRL( A+~ K, ARKF v TiENSE
PHYET, EHICIDIFE, ICHRUIEVTHIBE
BHRAE-LTIRSA Ny - EBEL, 8pind
5 40pin ETDICEZDRAE—NTIZNTALINy
—JIMmHoha L5 LE L,

WHTE, TOXE—NWTI T8y — I DOFR%E
SOPHELE LT, SOPTD IC ICHWTH, H#ERD DIP
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® SOP D%k

IC(CDWT

High-density packaging is strongly requested for elec-
tronic parts as the electronic equipment and devices are
made to smaller, thinner and lighter constructions.

Our company has been making efforts to develop smaller
electronic parts to cope with these trends and are sup-
plying various small electronic parts to the market. Typi-
cal chip parts in this category include minimold transistor,
minimold diode, leadless diode, leadless rectifier diode
and the square plate type chip resistor. Recently, super-
small, thin Small Outline package IC products have
been developed thereby successfully housing the IC
from 8 pins to 40 pins in this Small Outline package.
This Small Outline package is named Model SOP.
Model SOP IC also retains the same electrical charac-
teristics and high reliability as the conventional models
DIP and SIP, available for satisfactory applications by
the user.

Our company is also developing taping and container
pack also with Model SOP IC to match automatic
mounting.

® Features of Model SOP

pen | RN T ATNA | TTETA
AETEZ 2 3P LIS YIS RO DE PN T
(SOP i) | (DIPRSIX) | (ZIP RAHK)
% B = H % %
AL O X © @]
b 31214 © X X O
L3 Z14 @) X N (@]
AEMEREE @} © O X
iEE 1 © @ O X
BV ik O © @] X
 UTAR o o o X
AT O © (@] X
#$aax b 0 © © X

©® SOP FZDRIFER

(M#BRF v TERARACHE EUNTTENAELLEBZD
Tld—
HTEZDLDTIIHRKRZLEDI S ETH, BF v
T TR THICIT> WA A —N—0—- bOEEOAY
SOPHTI/Ny r—J (BIBE—IL KER) D TFABEDE
BRINZ— e ZENTEBZELERRANMIIERT
hif, ZOEGRHBTNPICEY T,

Package shape (S)r:t?ilrlle "?Ili]:; Zil?nz:g Bare
(SOP) (DIP) @P) chip
= % o
Features
(Features) Small © X @] (@)
Thin © X X @]
Light o X N (@)
performance o o | X
Reliability O ©) (© X
Handling O ] © X
PCB assembling (@) (@) © X
Assembling method O (@) © X
Overall cost O @] @) X

® Problems of Model SOP

(1) Will dimensions become larger than with bare chip?
Outer dimensions themselves are of course much differ-
ent. However, the difference becomes very small after
considering that, with bare chip, overcoat area is re-
quired after assembling and, with Model SOP, the wiring
pattern of several pins can be drawn under the package
(Resin mold part).
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(2) Are package power smaller than Model DIP? ---
There is a difference with a single producting unit. How-
ever, the IC of small signal system can be handled in the
same grade because, after packaging, heat is dissipated
from the pins while heat resistance can be reduced be-
cause of PCB material, thickness, pattern layout and
packaging density, etc.
(3) Is reliability (particularly moisture-resistance) inferior
to Model DIP? ---
Slight reduction in moisture-resistance cannot be denied
because of compact and thin resin covering. However,
no vital affect occurs because the resin is satisfactorily
proved as being used as component material in Model
DIP. Where higher reliability is required, cleaning and
overcost, after packaging, can completely match the re-
quirement. However almost no overcoat will be required
in considering the operating environment of electronic
equipment and devices and the reliability normally re-
quired. The model can be used as it stands.
(4) Is assembly work more difficult than DIP? ---
No. MF can be subject to reflow or soldering with a sol-
dering iron and even direct dipped soldering with a sol-
dering bath after temporarily sealing with adhesive, etc.
In addition, MF is provided with very high resistivity
against heat shock at soldering.

@ Structure and manufacture of Model SOP
(1) Structure

Referring to Fig. 1, the IC chip is mounted on the island of
the metal frame locatd at the center, then connected to
external terminals from the electrode pad of the chip
using gold wires. After resin-molding these elements,
the external terminals are cut, bent and formed.

(2) Structural materials

Structural materials in use have been satisfactorily
proved with the conventional models DIP and SIP.

(3) Method of manufacture

The method of manufacture is use with Model MF has
been completely proved by the conventional models DIP
and SIP and other minimold transistors, while employing
excellent quality control system (see Fig. 2).
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Fig.2
@ Guarantee of reliability

SOP % IC MIEFEMIC DV TS, $ZHD DIP 4 & RO TR
EEMEERREERL, WMRBRELTVET,

I, SOPHIC TN 4HUIBORMEBLERLT, &
BRIZENITT 1 v ELTRHEICKY, NALT (N>
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45— [RERIARBR 707 5 LRUEEATE
#] EZBRBLEN,

The reliability of Model SOP IC is checked and guaran-
teed by applying the same regular reliability control tests
as the standard model DIP.

In particular, with Model SOP IC, the influence of solder-
ing heat is also tested by dipping IC before the regular
test (resistance against soldering heat).

For the guality quarantee test program and the stan-
dard criteria for failure, see “Quality Guarantee Program
and Standard Criteria for Failure” on Page 45.
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® SOP ¥ IC O EREHI,/ Example of assessing reliability of Model SOP IC
BA5204F (3VA vy Kk HF 2 7 INT — T > 7)/BA5204F (3V dual power amplifier for headphone)
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® SOP % IC W%t i%/Dimensions of Model MF ICs

€ € (<]
e Fig12 Fig11O@ZBOEA
D b E
i U ==
AfeleleTele Lol EL T
9 e fo——
Fig.11
<
Fig13 Fig.11O® DA
HETE—ER (Unit : mm)
k&S | sSOP8 | SOP 14 | SOP 16 | SOP 18 | SOP 26 | SOP 22 | SOP 24 | SOP 28 | SOP 40
R n R 8 14 16 18 20 22 24 28 40 TiEAE
e, EERMFHEYF| 572 | ——1—» | 762 953 143 | —
[ s 44 |——F—| 54 7.5 9.4 +0.2
He H&S208 62 | —1——=| 78 99 1.8 +03
Ge BTFRENE 54 | ——F+—— | 68 2.9 109 +03
Le #W¥RS 0.3 © Min,
D HELE 5.0 8.7 10.0 11.2 125 137 15.0 18.5 26.4 +03
e WFEYTF 1.27 +0.2
Ze RMETFEYF | 381 762 8.89 10.16 11.43 12.70 13.97 16.51 2413 +0.12
TR 0.40 +0.1
L FERZRE 0.8 - 14 —_— Max.
NEeE 1.6 —_—t 19 23 27 +0.1
A2 E-NLKFBES 1.5 —_—t—| 18 22 26 +0.1
A1 E-LKREEEE | 005 Typ.
c  WmTEE 0.2 +0.05
[ =20 +0.10 ——=| +0.15 Max.
EIAJS SRR S * 8A 14A 16A - 20A — - 288 —

* EIAJ SD—74—2 #5588 SC—XXx—00
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® Methods of packageing Model SOP IC

The following methods are available for packaging
Model SOP IC.
(1) PCB in use (including dual face type)

Alumina substrate, PCB (paper phenol, paper epoxy,
glass epoxy,etc.), flexible PCB, alminum lined PCB,
etc.

(2) Method of mounting

Mounting with metal or air tweezers. Automatic mount-
ing with air tweezers. Automatic multi-mounting with
vacuum chuck die.

(3) Method of soldering
Soldering iron, thermal pressure bonding,solder reflow,
solder dipping, conducting resin paste.

1) Soldering iron: Model SOP IC is temporarily bonded
with flux or adhesive, etc., then soldered with a soldering
iron with small tip using small wire solder. Small solder-
ing can be ensured by lightly attaching the soldering iron
onto the PCB, because of large heat capacity of the PCB,
then supplying wire solder in the spot, or by using a hot
plate.

2) Thermal pressure bonding 1: Apply preliminary sol-
der to the pattern on PCB, to which Model MF IC is to be
mounted. Set this PCB on the hot plate and, as soon as
the solder is meilted, press the Model SOP IC with flux
coated for melt fitting.

3) Thermal pressure bonding 2: Apply preliminary sol-
der to the pattern on PCB, to which Model SOP IC is to be
mounted. Place Model SOP IC on the spot and heat only in
part with a heater block fitted for melt bonding.

4) Condutive resin paste: Coat the epoxy resin paste
containing silver, etc., on the PCB to which Model SOP IC

is to be mounted. Place Model SOP IC on the spot and
cure with an oven, etc.

5) Solder reflow: Coat solder paste on the PCB.to
which Model SOP IC is to be mounted, by screen printing.
Place Model SOP IC on the coated part and bond by heat-
ing and melting paste by a hot plate, oven or a special
belt conveyor type reflow oven.

6) Solder dipping: Temporarily bond Model SOP IC on
the mounting part of PCB using epoxy adhesive, etc.,
then bond by dipping in the solder bath.

(4) Sealing method
No sealing, partial potting, total dipping, casting.

1) No sealing: Is used where the IC is housed in a
sealed vessel or very high reliability is not required.

2) Partial potting: Only Model SOP IC is coated with
liquid resin by the potting method.

3) Total dipping 1: Liquid resin is totally coated over
PCB including the part of Model SOP IC by spraying or
dipping.

4) Total dipping 2: Liquid resin is thickly coated over
PCB including the part of Model SOP IC by spraying or
dipping.

5) Casting: House the entire PCB including Model SOP
IC in the resin case previously publicated and charge
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liquid resin in the paste..However, resin contraction at
sealing may apply stress to IC self or soldered part. Buf-
fer coat may sometimes be required.

Various packaging methods are available as de-
scribed above. The solder reflow method will be widely
known because the method is very popular in the manu-
facture of hybrid IC. Therefore, the following example
shows the solder dipping method for large-scale module.

@ Solder dipping after temporary bonding with
adhesive onto PCB

(1) Layout of PCB

1) No particular problems are involved on the electri-
cal characteristics of Model SOP IC because the charac-
teristics are measured during manufacturing processes,
like the conventional IC Models DIP and SIP. However,
power consumption is greatly influenced by packaged
conditions. Therefore, preliminary assessment is re-
quired in packaged conditions to select PCB material,
dimensions, pattern layout, packaging density and seal-
ing method (with peripheral heat generating parts being
operated).

2) PCB is warped during heating stage for soldering.
Be careful to PCB material, orientation and direction of
mounting Model SOP IC in view of strength of solder-
ing.

Ex.: With glass epoxy which provides less warpage
than the paper phenol.
Orientation of mounting: Set the direction of larger war-
page to the shorter side.
Direction of packaging: Set the longer side of IC to the
shorter side of PCB.

3) Wrong direction or angle for dipping PCB in solder-
ing bath, if any, may create solder bridge or non-
soldered part in the shade of molded part, so previously
check experimentally and design the pattern.

4) Minimize soldering land experimentally, because
wide land excess may create the flow of solder without
building up on the pins.

5) Where PCB is to be fixed with screw of the chassis,
separate screwing position from the soldered part of IC,
because otherwise abnormal warpage may occur when
the screw is tightened, resulting possibly in trouble with
the strength of soldering.

6) The pattern can be located under the body of Model
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SOP IC. However, preferably limit such a layout for low-
frequency or gound pattern as far as possible. For high-
frequency applications, previously check induction, etc.

7) The side face of Model SOP IC is provided with pel-
let substrate from the mold or exposed cut.part of the
lead frame. Therefore, if 2 ICs are closely contacted,
mutual interference may occur, so be careful to have a
spacing.

(2) Coating of adhesive

1) Coat the adhesive of epoxy in paste by the.screen
priting. (Complete study is required for the" potting
method because the rate of discharging from the dis-
penser cannot be easily set to a constant value.):

2) The ultraviolet ray hardening-adhesive is not suit-
able because of a wide molding face. Use the thermo-
setting type adhesive.

3) Excessively thin adhesive layer cannot bond the
molding face with PCB face. If thick in excess, the adhe-
sive may protrude to the solder land side of the pin. Be
careful to determine the thickness of adhesive referring;
to the thickness of copper foil and the spacing between
pin bottom to mold face bottom.

4) Draw the shape of coating adhesive, as shown in the:
figure, in considering the protrusion to the soldering land-
of the pin.

5) Preferably use slightly colored adhesive for visually
checking firm coating, or employ different optical reflec-
tivity for automatic detection of mounting errors after
completion of mounting parts.

(3) Mounting of parts (Chip parts, Model SOP IC)

1) Do not repeat to bend the pins of Model SOP IC
because of weak structure. Bent pins may cause bridg-
ing or flotation from the land, difficulty of soldering, etc.,
so be careful for handling.

2) Model SOP IC is automatically (one-by-one system
with the air tweezers) from the IC container (tube) or tap-
ing.

3) For mounting, firmly push the IC until the pins comin
in contact with the land, instead of just dropping the IC on
the adhesive. If any pin floats even slightly, soldering
becomes difficult.

4) If Model SOP IC transferred to the next process
while being displaced from the soldering land, soldering
is completed with the displacement. Therefore, be sure
to manually correct the displacement to set up the pins
correctly placed on the soldering land.

(4) Hardening of adhesive

1) Dry and harden the adhesive by a heating furnace
or oven.

2) Required heating condition is that IC does not drop
off during solder dipping. Therefore, complete harden-
ing, as requested by the resin manufacturer, need not be
achieved.

3) Slowly move IC before complete curing, to prevent
dislocation.

4) Excess heating may oxidize the copper foil of PCB
or pins, resulting possibly in soldering difficulty, so be
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careful.

(5) Automatic insertion of standard parts (if required)
Parts other than chip parts or Small outline package
parts are automatically inserted.

(6) Solder dipping

1) PCB, with parts mounted, are soldered by dipping
into the soldering bath by means of the flow soldering
system or dipping.

2) For flux in use or antioxidant for the surface of sol-
dering bath, use a rosin agent. Do not use chloride flux.

3) Use a entectic solder.

4) Solder at 230°C no longer than 5 seconds. In order
to avoid quick heating or cooling, apply preheating be-
fore solder dipping and flow cooling after the dipping.
The heat resistance of Model SOP IC is guaranteed by 10
seconds or less at 260°C. )

5) When soldering is impossible due to gas evolved
from the flux, prefereably drill a gas venting hole around
the soldering land.

(7) Cleaning

1) After soldering, preferably rinse to clean the flux
(even no-corrosive one).

2) For cleaning, be sure to use a solvent suitable for
flux.

3) Before cleaning, be sure to cool PCB to room tem-
perature.

4) Preferably use supersonic cleaning unless other
parts are affected. (Supersonic cleaning is required to
clean off the flux permeated in the gap between the
molded bottom of Model SOP IC and PCB.)

5) Do no rub the marking after long-time cleaning or in
wet condition. Otherwise, the marking may be erased.

6) Be sure to dry IC after cleaning.

(8) Coating (Sealing)

1) Preferably apply coating for higher reliability.

2) For selecting a coating material, be sure to consult
with the resin manufacturer (also check experimentally).
Some resins may absorb moisture, being affected more
adversely than without sealing. Other possible defec-
tives, that might occur, include adsorption of dust, appli-
cation of stress to IC due to contraction of resin.

3) Be sure to cure coating material completely.

(9) Others

Where PCB is sectioned after soldering, peels or cracks
may occur on the soldered face because of warpage of
PCB, so be careful at the designing PCB.

48 ROHNM



€/ Y v 7 I1C,/Monolithic ICs

AE=IWTIRITA Ny =2 1CIZDOWT

W) SOP S IC /> S THEEREEIE, 260°C T 10 #fELL
ATT,

5) 7Ty T ADHRILEL T, N 4RI HFTELEW
BER, NHfFI T2 MBI HXKREREFKIT D &
EREFLTLC SN,

(7) %%

NN ERUEDT Sy TR, TERLEGESET
WEELTLCEEY (FEEMTH-TH),

2)%BIE, 7TV 7 AEBICEESLEbOEIFERE
Iy,

3) %RV THERETRBETAIULALS EICTT 5T
2EW,

A kBAEELTIR, BOBRICHEN L HITES
e RETY, (SOPTIC DE—I RESBEEREDT Z
XFICAVIAALE TSy 7 AEHRNEETICIE, BEER
EPRETY, )

5) e R o o), BEITH O K TED
ECTBE, EBHNFEABIEYHYETOTIERBCE
LY,

6) B ERIIVLTERL TS,

(8) a—F 1 > 7 (3tik)

N{E@EEEERELT, TE3FIIA-—FT 1T 5L
TLEEW,

A—F AL ITHMDEFEICH-->TR, HEX—H—
EFRITHTB A hE T & (REFMl £+ 53,
BIEOBEIC L > T}, EBREWINL, BHIEDBELY
WICHEBES Y, BIWEWBETEI EICE ST,
BISOIEEICLVICICX FL RAEZABBEYHY T,

3 A—F 4 > THMOBLIERICFT-o TSN,

(9) Z 0t
TS RIRENS FHTEBISNEIN T B EE, FERDZ
WEEILEST, NPHRUEICHEY 7 v I PETS
ZENBHYETOT, HIRFEABCTAERLTHNTL
&0,

® SOP £ IC OfER LR

() RaRE

SOPF IC DR&E I, FED DIPHRU SIPRICD
HWEHBICELTEDTVET, £ L, BEOKEIS,
SOP ;2 RhTHEELS “F” L TVET,

f5i : DIPR; K U°SIPH SOP %
BA4558 — BA4558F
(2) SwFECE

RA—1#D SOPHIC TH->TH, IZEDDIPHOHD En
FRBIRZIHOFHY T, B, RFTOREAL G

® Precautions for use of Model SOP IC

(1) Designation of product
The designation of Model SOP IC is specified in the same
way as those for standard models DIP and SIP. Note that
an abbreviation “F” is added at the end of each model
name to represent SOP.
Ex.. Models DIP and SIP
BA4558
(2) Pin layout
Model SOP ICs of the same specifications may provide
different pin layout from the standard model of DIP. Be
sure to check individual specification for manufacture, in

Model SOP

—————» BA4558F
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addition to the matter of front or rear mounting.

(3) Compatible shape and dimension

Each semiconductor manufacturer may provide different
design even with the Model SOP IC of the same specifica-
tions, in terms of dimensions on the mold face, pin length,
pin spacing and pin width. Therefore, preferably design
the pattern as commonly applicable as possible.

(4) Maximum rating, electrical characteristics

The maximum rating, electrical characteristics, etc., of
Model SOP IF can be selected in the same way as models
DIP and SIP IC.

(5) Package power (permissible loss)

The permissible loss of Model SOP IC becomes smaller
than those of models DIP and SIP IC. However, in pack-
aged conditions, heat dissipation from pins to PCB be-
comes larger. Therefore, the permissible loss can be
made larger than that with a single body. In addition, the
loss is greatly influenced by packaged conditions. Con-
sequently, preliminary check with actual package is re-
quired to test actual heat dissipation efficiency. In addi-
tion, be sure to circulate derating referring to Fig. 14 and
particular ambient temperature.

(6) Soldering

1) When you use solder reflow method, use the
temperature profile show in Fig. 15 as a guidline.

2) When you use solder dipping method, finish working
as soon as possible keeping the follwing limit ranges.

Condition
Process Max. Time : wr
temperatur emperature range

Preheati

reneating | ys0'c 60sec | 140+10°C
section
Solder bath | 260°C 10sec 240~260°C

(7) Cleaning

1) Use a detergent other than chlorine base ones
(chlorothene, trichloroethylene, etc.) which, once used,
enter in the devices and react with water creating crro-
sive gases such as HCI, thereby moisture-resistance of
the devices may deteriorate.

2) Recommeuded conditions of ultrasonic cleaning are

as follows.

' Uitrasonic
F T i
requency output emperature Time
27~29kHz 300W~ 30°C(Max.) 30sec(Max.)
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ZEW,

BE 1 0~30C

SR D 75%RHLLIT
F 1, REHBAICOVWTEALh, RHLOBITE BEWVL
%7,

(8) Resistance to moisture

In the critical test for resistance against moisture, Model

SOP IC becomes slightly inferior to standard models DIP

or SIP IC, because of thinner resin thickness and shorter

distance from external pins to the chip.

The following moisture resistance is guaranteed for our

Model SOP IC.

Pressure cooker: Steam pressure, 2 ata, 100 hours

Resting at high-temp, high humidity: +65°C, 95%RH,
1,000 hours

Life of high-temp, high humidity operation: +85°C,
85%RH, 500 hours

At Max. rated voltage vias: 500 hours

(9) Retention of forming pin shape

The external pins of Model SOP IC are cut, bent and

formed. Be sure not to rebend or deform the pins, other-

wise strength may decrease while advancely affecting

solderability.

(10) Storage

The external pins of our Model SOP IC are treated with

solder metal, aiming at excellent solderability and shelf

life. However, store the IC in dry room-temperature loca-

tion within the following range.

Temperature: 0~30°C

Humidity: 75% RH or less

Be sure to apply first-in, first-out to stock items.
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ZE—IWTYIRNSA Ny —IC 12DV T

® QFP & IC OfEf EDEE
(1) N HfH

1) N> FYT70-KICLBBE, Fig 16 ICRTRET
O774VEEBRELTIFERBVET,

s 10FP A
e “H" Max. 240°C
W 10--15°C/s
=]
g
o 5--10°C/s
& 150°C
o
]
u | RT
30--40" 25 -.35"
20- 30" !
TIME (s)
Fig. 16

2) NPHEF 4y TICLBGE, FERRICERSETS
fEAEVET,
NEF 19 TOEME 260°C T 10 BLIA
AR L 125°CH5°CToREE
EIRE B AR © 1 :BRELIA
R) TIRF I TTy by =TI, R UZIKET
NETF 4y TEDRBEHA LI EMFMT B L,
Nyh—=S7959yIDRETZEZTNDIHNET, W
BICEAL TR, E— FEIEOEMEE, TRREICSH
BB THETVALET,
NENTO=FIIHENTH, EREIBEACDIZ EHH
BETHNITHIENLET,
(2) 18y — DT - HE
1) MBRAICL3WERY 015%ULEICEDE, 75

YIDPRETEIE TP HIET,
< 03 #,kQF R64
Q
=4
2 o RF(25°C/65-85% )
S Lt
Z Z Nylr—20 5y 7 5E
a 7
g ol
m
<
o
m}
2 O
= o 200 400 600 800 1000

TIME (hr)
Fig. 17 M@+ R. (QFP 64pin)

(3) K113y 7ask
Ny =959 7 6B< S, ERRRTRELERS
1INy 7 BRHZHBELTVET,

1) RAEEE, 1 BRLRICZHEEACEZEY,

2) BA# 1:BRERBLAEZHDIE, 125°C T 5RO
N—F L TEROEIFEAL £EW,

@ Precautions for working QFP type IC
(1) Soldering
1) When you use solder reflow method, use the
temperature profile shown in Fig. 16 as a guidline.
2) When solder dipping method is used, dry up de-
vices before soldering.

Solder dipping conditions: 10 sec or less at 260°C

Drying conditions: 5 hours at 125°C £ 5°C

Time for devices allowed to stand after drying up

.1 week or less
Note) If moist plastic flat package devces are sudden-
ly given thermal stress by dipping in the solder, pack-
age cracks may possibly occur. Moistening may prog-
ress even when devices are allowed to stand at normal
conditions of temperature and humidity, because of the
characteristics of the mold resin.
It is also recommended that a drying process is taken
also in the solder reflow method.
(2) Moistening and drying up of package
1) IF moisture content becomes larger than 0.15%, the
package may possibly be cracked.
(3) Dry-pack package
Dry-pack package, packed in dry state, is also avail-
able to prevent cracking of the package.
1) After unpacking, finish soldering the devices within
a week. '
2) Once devices remain to stand longer than a week -
after unpacking, bake them for 5 hours at 125°C before
soldering.
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AR=IWTIRIA Ny Hr—=TJ1ICIZDONT

® 75y by r—JOREKFH*
(1) &Ny =T T EDHEETER ARV HFME

® Methods of mounting flat package

(1) Recommended methodes of mounting each pack-
age and shipping status.

INyr—3 £ ¥ 5 & ~
, e e gz | | 0 P W 5 K711t 8% Mounti thod
¥ KNAT9TE VI0-HK| V.P.SE | A HIT Package ounting methodes Dry-pack
SopP—8 O O o o Shape Sotder dipping| Reflow | V.P.S SOI,d ering| package
—1a| O o O o ron
Z16] O o| o] o SoP8| © © 19109
18 o o o o —14 O O O O
20 o o o o —16 O O O O
—22 O O O O —18 O o © | ©
-24| O O O O 20 © © o O
ol 2 o T2 1o -22| O o| o] o
o 2 o 1 2o -4 o | o] oo
ssop—16| O o 0 o ad M o 2 O
4] 0 | ol o] o 0 2 o121 9
QFP—32 IN N N O PS ssop—16| O O O O
_aa ~ ~ ~ o ° —24 O O O O
64 < ~ ~ o ° QFP—32 A A A O ®
—80| X a N O [ el - 2 © hd
—64 X N AN O ([ J
O: @A™, A FFHEMT, X : FAFE, @K 1/5y 7 ARRHD
PE5Y —80 X N A O o

(2) EEHEICHVIHIEE
1) NPEF 1y TILELBIBE
Jre—t 150°CX 60811 £
Fqa497 260°C X 10%(Max.)
2) Y7O-ILLB3BE
ISy r—JKE  240°CX10 #(SOP Type)
230°CX10 #(QFP Type)
3) V.P.S&EILLBBE
Ny hr—JKREA  215°CX30%(Max.)
4) NHEOdFTICLDHE
) — FEBEE  260°CX10%(Max.)
¥.13350°CX 3#(Max.)

(O:Applicable, & : Conditionally applicable, X : Not applic-
able, @ : Prefer dry-pack package.

(2) Recommended temperatures for each mounting
metbod.
1) Solder dipping

Preheating 150°CX60sec or more

Dipping 260°CX10sec(Max.)

2) Reflow
Package surface 240°CX10sec(SOP Type)
230°C X 10sec(QFP Type)
3) V.PS

Package surface 215°C X 30sec(Max.)
4) Solder iron
Lead part temperature
260°C X 10sec(Max.) or 350°C X 3sec(Max.)
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® VIHIRE ® Packaging Forms
BHEODEICRUASRBETHMASE TV ARV TVET The IC is currently supplied in any of the follov.ving pack-
¥, AEEAD ZSHEORIC I, %t CHRVA DS Z?;ss. ;?\Zi:/:r;a;t)::?rs]:;:gnf.ree to consult us if you have
&V, We are ready to study packaging forms suitable for your
SEHROERICE - -ABHEERFLET, particular requirements.
M Fa2-73 \/ij-?ﬁ (SOF) SIjr)le I:)jrt\)rl(:)c()::gﬁin::ep::rkea;gﬁy(xr;nged in a plastic tube
TIAF v 7F 2— T (HRHLLE) (CRIIEDH T SHR (antistatic treated).
(B : mm) (Unit: mm)
Bj\\ ’\.\’ Number of pins Con;a)i(n;;((gn;ne"r:‘s)ions Cont;ienrelres(felunits
- e 8pin 8 X 4 X280 50
14, 16pin 8 X 4 X280 25
18, 20pin 9.6X4.5X400 25
- S ———. Py 22, 24.pin 9.6X4.5X400 25
AXBXC (mm) (18) 28pin 126X 5 X400 20
8pin 8 X 4 X280 50 40pin 15X 5.3X 430 15
14, 16pin 8 X 4 X280 25
18, 20pin 9.6X4.5X400 25
22, 24pin 9.6X4.5X400 25
28pin 12.6X 5 X400 20
40pin 15X 5.3X430 15
(2) 7 —E> J @ (SOP8~24pin) (2) Taping package (SOP 8~24 pins)

SOPF IC A BT —TTEEL, 2hi) —ILIZENES Model SOP IC is bonded with adhesive tape and wrap-
7% (84ir © mm) ped onto a reel. (Unit: mm)
ba -

Minifiat 1C
Sprocket hole

Base tape
Hole for adhering Adheswve tape (nonadhesive)

Quantity 2 000 pcs/reel
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€/Y <227 1C,/Monolithic ICs AE=IWTIRSIA LNy =T 1IC I12DWT

(B T>KXF—E> 7 ek (SOP8~16pin) (3) Emboss taping package (MF8~16pins)
Koy MEDF—TIZSOPFIC # AN, hIN—F—FT SOP type IC is put in the pocket of a tape, sealed with a
HELT, ThEY—LicEnrbR cover tape and wound on to a reel.

)
P, D, w T
O -0 & E
ﬁw&%- et
|
Dl IC7 ) *L
PIA . T,
N
(Unit : mm)
SOP 8 SOP 14 SOP 16
7.0% 0.1 7.0 0.1 7.0+ 01
57+ 0.1 9.5 0.1 108+ 0.1
Do $1.5*3"? $15+3? $15+37
Dy $1.5 Min. $1.5 Min. $1.5 Min.
E 1.75 % 01 1.75+ 01 1.75 % 0.1
F 5.5+ 0.1 7.5+ 01 7.5+ 0.1
Po 4001 4001 4001
P1 8.0 0.1 8.0+ 0.1 8.0+ 0.1
P2 20 0.1 2001 2.0+ 0.1
T 03 03 0.3
T2 2001 2101 21%01
w 120+ 03 160+ 03 160+ 0.3
T(Max)

(Unit : mm)
veel Al Bl c | D E | W/ t [T

12mm |330Max | 50Min. | 130£0.2|20.2uin | 1.5min. |12472°|30105| 20.4
16mm |330Max| 50Min. | 130102 20.2uin | 1.5Min, [16472°| 30+05( 24.4

§ £Hm
N O
iR

Quantily 25600pcs; reel
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£/ Yy %7 1C/Monolithic ICs AE—IWTINIA NN =T 1CI2DOWT

(4) /3L v Mk (QFP) (4) Pallet package (QFP)
BWEODT Sy MMr—RCUWRTAN, ZThEHEAERDS ICs are arranged in a hard flat case and stacked.
% .

P r— X<tk AXB (mm) | 1 B/ 0) 3@ (1) . Case dimensions Number of units
Number of pins AXB level
QFP 32, 44pin 216X116 50 (mm) per leve
QFP 64pin 256X116 50 QFP 32, 44pin 216X116 50
QFP 80pin 256X 116 50 QFP 64pin 256X116 50
QFP 80pin 256X116 50

o BHICEL TOBE

TR0 5, HEABRUNEESEIREICTE S 3 KM
B (B CRUNTH LR T 318481, REIC
ED (Rt rRETT,

WHE/US v ICHRIE, BEMEICHYLETH,
—MIZLDHDHHY £T, FHMICOETE LT, Ui
EERLIIBHVEEEEL,

o6 RONM



BA10324A/BA10324AF

BA10324A 97y RIS RERART LT
Quad Ground Sense Operational Amplifiers
BA10324AF

©® #3~+3%E / Dimensions (Unit : mm)

BA10324A/BA10324AF i3, ASE THIIAMEME & h /- 4 B D BA10324A

FARTUOTERBLEE/ VD9 TI1ICTT, 19.4+03

BREER, BERX IBE—FRDES 5 THEERFET, 1413121110 9 8

FURNYRT LDV E—BRICLUBEI B LD mz\””””””o” 3

AJEETT, AEEL T, PSS RXF1—Y7>7, DC — 9

Tr7ERCHREM, EEAECRECATEET, m g TEIAOSY AAR
T L

BA10324A/BA10324AF are monolithic IC incorporating :;_']:N—w P2 J N, on

4 operational amplifiers phase-compensated internally. ™ 5-“——.—1-—2‘5&0,3 0.5+0.1 03+9

o
o I5E 1524+0.3 88+ 00
NW@ESREEHAN L, BE—EFEFELAETH D, BA10324AF

(B—FEF: 3~32V, MER : £1.5~116V) 8.7+03
QEBMANBERYT 5> FLANILL Y EMERIEET H B,
N EMAHTEREFREEL NIV E TEERIAET H B,
4)EBERP D EV (1Ig=0.6mA) !
5) A7ty bBE, EATEY PERTHS (Vio=2mV, |

62+ 0.3
4.4i02J
O

||o=5nA Typ.)o _
057 — o 9 -
6) RABHEE & h7- 4 O 4 <7 > 7% DIP/SOP14pin i ﬂ—-é{:ﬁﬂm 0’:!‘%\ 5
AELTW3, DL < R —H 0.3Min o

NHDI282 1 TOANRTL T EHBEN H 5,

@ Features

1) The range of operation voltages is so wide as oper- ® A&
able evern with a single power supply. VA S WS
(Single power supplies: 3-32V, both power supplies: FIOF4TT4NE
+1.5-+16V) DCF> 7

2) Operable level of the same phase input voltage is 7
the ground level or higher. NI ARERF

3) Operable level of differential input voltage is the
power supply voltage level or less.
4) Small consumption current (Ig=0.6mA).

5) Low offset voltage and current (Vio=2mV, ll0=5nA

® Applications
Ground sensing type preamplifier

Typ.) Active filter
6) For phase-compensated operational amplifiers are DC amoplifier
built-in DIP/SOP14 pins. Pulse generator, etc.

7) Compatible to operational amplifiers of Type 324
available from other manufacturers.
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BA10324A/BA10324AF

® JOv %1745 L/Block Diagram

BA10324A/BA10324AF

14] ouT4

ouT1[1]
~EhA
+IN1[3]

Is_[ ~IN4

Vee [4]

E +IN4
[17] Ve

+IN2[5]
ouT2[7]

10] +IN3
9] -IN3

8] ouTs

© HEBEE LR/ Circuit Diagram

Ve ©

Vee O

A

o0ouUT

o xR AEN /Absolute Maximum Ratings (Ta=25°C)

Limits
Parameter Symbol Unit
BA10324A | BA10324AF

TREE Vee 32 (+16) 32 (+16) Y
B3RS Py 1100* 450* mw
EFAHEE Vip +Vee +Vee \Y
BHEAHEE Vv —03~Vee | —0.3~Vce %
B EREEE Topr —40~+85 | —40~+85 c
RtpRERE - Tstg —55~+125 | —55~+125 | C

* Py R E BB AL,
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BA10324A/BA10324AF

o EX Y4514,/ Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=5V)

Parameter Unit Min. Typ. Max. Unit Conditions

Ah# 7ty VEE Vio = 2 7 mv Rs=50Q
AN+ 7ty bER lio — 5 50 nA
ADNA 7 RER Ib - 20 250 nA GE1)
FHEANEEEER Vicm 0 - Vec—1.5 Y
ERESkRELL CMRR 65 75 - dB
KIREEEFE Avol 88 100 - dB RL=2kQ, Voo=15V
TSREERREL PSRR 65 100 — dB Rs=50Q
EESREIRER Iq - 0.6 2.0 mA RL=0%, on All Op-Amps
A VOH 35 36 - % RL=2kQ

VoL - 0 0.25 v RL=00
52N (v—2) loH 20 35 — mA Vo=0
HHER (v>7) loL 10 20 - mA Vo=Vcc

E1AANATIERDOABEG, DEFPNP b5 AR THRINTENETOT, ICPSRAETHEATT,

® EXRVIF4M#E Electrical Characteristic Curves

1200 T 2.0
BA10324A
= < [
< 1000 :
E o 1.5
o 800 '2 |
5 W
= o
= 600 N o 1.0
o =)
3 BA10324AF \ 3 -
a 400 7 | —r"T
o« \ [ /]
w a O0.5rf
z he 1\ 2
o 200 \ w
0
0 25 50 75 100 125 150 0 10 20 30 40
AMBIENT TEMPERATURE : Ta (°C) SUPPLY VOLTAGE :V* (V)
Fig. 1 FREX—FAmREESYE Fig. 2 #ESHER—FEREEHMKE
~ 140 20,
a —~~
= Z
7 120 3
z 100\ wo P m
< \ S
© 2
W 8o AN i
S \ g
X Z 10
| 60 \ E
o \ =
> 2
a4 \ Q \
o \ = 5
o 2
O \ =
z 20 é
w N b=
S 0 \ 0 S~
T 10 100 1k 10k 100k 1M 10M 00 Tk T0k 700k ™
FREQUENGY @ f (Hz) FREQUENGY : f(Hz)

Fig. 4 JAHNEE—RKBEFE
Fig. 3 RMEEFE—REKBUHE ° =
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BA10324A/BA10324AF

tly (nA)

INPUT BIAS CURRENT

OUTPUT VOLTAGE

Fig.

INPUT VOLTAGE OUTPUT VOLTAGE

100
80
60
40
20
0
~20 0 20 40 60 80
AMBIENT TEMPERATURE : Ta (‘)
Fig.5 AHDNA 7 XAEHK—EREBEEY
~ 5
2
>
<
4
N
>
o
3
(=]
w
(&)
]
wop
i
s _/
7]
T
0
0.001 0.01 0.1 10 10 100
OUTPUT SOURCE GCURRENT (mA)
7 ERHHEEEE—HHY - IERENE

4

. R, 2 2kQ
S Vee =15V
3 2
> / \

1

0

3]
2 2
Z

0

0 10 20

TIME (us)
Fig. 9 HNLEEY

30 40

1y (nA)

INPUT BIAS CURRENT

OUTPUT VOLTAGE : Vo (V)

40
30
/_—__
//
20
/
10
0 10 20 30 40
SUPPLY VOLTAGE : V* (V)
Fig. 6 ANNA7RER—EREEEEN
10
1.0
/
0.1
0.01
0.001 0.01 0.1 1.0 10 100 1000

OUTPUT SINK CURRENT : Ig (mA)

Fig. 8 HABE—HH > 7 ERAHE
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BA10358/BA10358F/BA10358N

BA10358/BA10358F

BA10358N

BA10358, BA10358F, BA10358N 1§, D EDIMLL 7=,
=HE, AEBHERNBOANTT2EBE 1 F v TS
EWLEE/ VYT ICTT,

BICEBHESEHED 3 ~ 30V (M—TEFEBENEE) &
L B> TOWET, HESHI P& BREEICEBRIC
—JETT, /Yy 4 — 1t DIP 8pin (BA10358), SOP 8pin
(BA1358F), SIP 8pin(BA10358N) T4,

BA10358/BA10358F/BA10358N are monolithic IC which
integrate 2 independent operational amplifiers of high
gains and built in frequency compensation circuits, into
1 chip.

o Bk

1) B—FRENMENRIRET H B,

2)HBERIED THHV,

JENEH>HEOT Yy TABEHLANNIALINFTILTH
3,

A)BFEREE I E—FREENDHE 3 ~30V, 2FFEE
TEDIHZBEX1.5~F15VTH B,

5 EREEFIEIKE L,

6)LHIETH B,

7) $FECE HIAA45584 1 TER—TH 5,

8)35842 1 TMANRT LT EHBMN H 5,

® Features

1) Operable with a signal power supply.

2) Extremely small consumption current.

3) Level-compatible to any logic circuits.

4) Ranges of operation voltage are 3-30V or + 1.5-+
15V when operated with a single power supply or
two supplies, respectively.

5) Large DC voiltage gain.

6) Wide band

7) Pins are mounted in the same layout as that of
general-purpose Type 4558.

8) Compatible to the operational amplifier of Type 358.

Dual Ground Sense Operational

Amplifiers

® #%~+%R/Dimensions (Unit : mm)

FaAaTFWISF o RERFNRNT T

BA10358

R1.0

—_— 8 7 6 5
\Dﬁr‘!m

BA10358F

62403

6.8+0.5
3.2+0.2 3.6%0.3

o

o

1+ 2.6%

o

105+ 0.5

35+0512

2.5? +0.2

Ay 1

T17.78+03

00369—41—LSI662
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BA10358/BA10358F/BA10358N

® JOv Y 447F% 7 L,/Block Diagram

BA10358/BA10358F BA10358N

4

ouT1 [_1__ E] Voo

il A 5 e <] [

+IN1 E - fc"_ E;] ~IN2

- ~N (3] < (o] © ~ o]
I B G T
Vee| 4 5| +IN2 5 z z $ z z B >
o | + + | >
® NERE X,/ Circuit Diagram
Vcco— é
—IN
1 oour
+IN o
‘ -
—L% —t
Vee ?
nr

©® B3R KEN /Absolute Maximum Ratings

Limits

Parameter Symbol BA10358 BA10358F | BA10358N unt
EREE Vece 32 (+16) 32 (+16) 32 (+16) v
FAEk Py 600* 550* 900* mw
EBANEE Vip +Vce +Vce +Vee v
BHEAHEE v —03~Vge | —03~Veg | —03~Vee v
EEREEH Topr —40~+85 | —40~+85 | —40~+85 c
ETeRNog o Tstg —55~+4125 | —55~+125 | —55~4125 c

*Py R & TER LSV,
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BA10358/BA10358F/BA10358N

® EXRAVHEElectrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=-+5V)

Parameter Symbol Min. Typ. Max. Unit Condition
ANhF 7ty VERE Vio - 2 7 mvV Rs=50Q
ADA Tty bER ho - 5 50 nA -
ANNA T XEH Is — 45 250 nA —
KIRIEETFIE Ay 25 100 — V/mV RL=2kQ, Vcc=+15V
RIAA HEEFEE Vicm 0 - Vec—156 | V -
HAOEEHEE Vo 0 - Vec—15 | V RL=2kQ
BLERS 3 CMRR 65 80 — dB —
TREERREL PSRR 65 100 — dB Rs=50Q
EESIFORE R la — 0.7 1.2 mA Ry=0c0, on All Op-Amps
ZI—L— b S. R. — 02 —_ V/us Ay=1, R .=2kQ
- oNEP 2 fr - 05 - MHz _
FulbL—g cs — 120 — dB t=1kHz Ah#fE
source Isource 10 20 - mA Vint=+1V, viy—=0Vv
BRAHNER —
sink leink 10 20 - mA ViINT=+H1V, Vit =0V, Vo=Vcc
©® BRI/ Electrical Characteristics Curves
1200 4
Z 1000 z [
E BA10358N E
N o
Z 800 \ E B
2
<< w
& ool BAL0S58 N o
[} o
%] >
o \\\ (@]
| BA
E 400 10358F. \ :
3 \\ .
o -
200 \\ 2 |l
0
0 25 80 75 100 125 150 0 70 20 30 20
AMBIENT TEMPERATURE : Ta (°C) SUPPLY VOLTAGE : V*(V)
Fig. 1 FfRig%—FEEBEHY Fig. 2 B|ESHER—SRSEIFMHE
~ 140 R 20
@ >
= 120 Lvo I
2 >
< 0.1y .
.. 15 Vi
z 100\ Vi & %
< N V, 2
IS \\ Vee i}
w  go 7 2 e
© N T
= N = \
- 60 [
o N 2
> \ > \
o 40 % 5
g N 2
P4 20 \ g
L
S o [~
1 10 100 1k 10k 100k 1M 10M 100 Tk 10k 100k ™

FREQUENGCY : f (Hz)

Fig. 3 BIMEENE— Bk

FREQUENCY : f (Hz)

Fig. 4 SAHNEE—EKEIEY
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BA10358/BA10358F/BA10358N

sl (nA)

INPUT BIAS CURRENT

OUTPUT VOLTAGE

INPUT VOLTAGE OUTPUT VOLTAGE
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20
]
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5
S
~ 4
24
N
.+.
> k3
o
o
w
2
& 2
&
£ —
|
0
0,001 0.01 0.1 1.0 10 100
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Fig. 7 BRHENEEEE—HHY — AT HEHE

4

s R, = 2kQ
s Ve =16V
52
> / \

1

0

E ]
S 2
5

0
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TIME (us)

Fig. 9 HAISEEME

100,
<
£
= 75
-
o
£ | —
S 50
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[}
g
o B
L 25
2
o
z
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>° //
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S
<
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>
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BA14741/BA14741F

BA14741
BA14741F

BA14741(3, AEBAEMEROA N7 T 4EEE 1D
DYAFyTEIHERLEZE/ ULy IICTT,
FEREEIR, MERXIE—FFEDEL S THEIEARET
£

The BA14741/BA14741F are monolithic IC consisting of
2 internal phase compensation type operational ampli-
fier circuits fabricated on a silicon chip.

The amplifier is operable with either * dual power
supply or single power supply.

® ¥R

1) G ARHHIE B RE R

2) ByEEREETHAN LY (F2~118V),
NIBEND T Ty FART L THTFIERTH B,
) SFI1E, BEMETH 3,

® Features

1) Built-in phase compensation circuit

2) Wide voltage range for operating power supply (2
~118V)

3) Standerd pin connection of the quad operational
amplifier

4) High gain, low noise

® A%

TIF4T 7104
t—=F1ATT
VvCO

% Ot EFERE

JTy RART T
Quad Operational Amplifiers

® 5Jis~+% X,/ Dimensions (Unit : mm)

i1

BA14741
19.4+03
1413121110 9 8
R12 o W e R B e ®
o
% O Y
0
| S SR G SR [ S S SUN G SN R S0 ) ©
w ® 123456
=3 o
ot Ay S
S| < T_ +
N <.
< ©
e T 05+0.1
b —tLosaroa . |
()
1624103
BA14741F

8.7+03

14131211109 8

8# -
o5 SEhg3
2t 3 +
— o R H

g 1 Mt
S 127+02 0401 o o

17

® Applications

Active filters, audio amplifiers, VCOs and other electro-

nic circuits

00371—41—LSI662
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BA14741/BA14741F

BA14741/BA14741F

N
out1 [1] [12] ouT4
1ch
i +IN1E E+|N4

Vee E E Vee

+IN2 5] [10] +I1N3

— N2 e:l ?5 il? l:g—ms
2ch 3ch :]

ouT2 [7] [8]ouTs

-@ MEBE &K R, Circuit Diagram

I ouT
+INo— iy 3 ¥y
[ T
—O Ve
(suB)
@ X E K TEN / Absolute Maximum Ratings (Ta=25°C)
Limits
Parameter Symbol Unit
BA14741 BA14741F

FEREE Vee 36 (+18) 36 (+18) v

HEBX P4 1100* 450% mw

EBANEE Vip +Vee *+Vce \

FAAHEE Vi —Vec~+Vec|—Vec~+Vee \

BEREEEE Topr —40~+4-85 —40~+4-85 T

RIFBEEE Tstg —55~+125 | —55~+4125 T

* Py iR E Z8REEY,
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BA14741/BA14741F

o TSNS/ Electrical Characteristics (Unless otherwise noted, Ta=25C, Vcc=+15V, VEg=—15V)

Parameter Symbol Min. Typ. Max. Unit Condition
ANh#A 7ty VEE Vio — 3 5 mV Rs=10kQ
AhF 7€y vVER o - 10 50 nA — /7{
ADNA T IER I - 60 300 nA — 77
~
KIRIEEEFE Av 86 100 - dB RL=2kQ , Vo=+10V 7
REA HEEEEE Vicm +12 +135 - —
BRAHHEE Vom +10 +125 - RL=2kQ
RHEHESBR AL CMRR 80 100 - dB —
EREERREL PSRR 80 100 - dB -
BIESOWRER la - 35 7.0 mA Ri=00, on All Op-Amps
FrztnNL— 3> cs - 100 - dB f=1kHz AHiRE
source Isource 10 20 - mA Vo=0
mAHHER -
sink lsink 5 10 — mA Vo=0
ZN—L—k S.R. - 1 - V/us Ay=1, R =2kQ
RAREEH fr - 2 — MHz -
ANBEHEEE Vi, - 2 40 UVims RIAA, Rg=2.2kQ , 10Hz~30kHz
® EXR V14 ah4R, ~Electrical Characteristic Curve
1200 | 5
BA14741 ~
<
E
< 1000 -
£ =
= \ -
o’ 800 N z
z i B —
S \ s /
= 600 3
a
7] BA14741F \ e 2
@ z
o 400 w
o \ (&}
(9]
ﬁ \\ \ 2
8 200 =)
\ >
0
0 ) +10 +20

0 25 50 75 100 125
AMBIENT TEMPERATURE : Ta (°C)

Fig. 1 HEkx—FAEERERE

151

SUPPLY VOLTAFE :V* (V)

Fig. 2 EESMEHR-TREEHMN
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BA14741/BA14741F

120

100

80 N

60 AN

N
20 \\

N

1 10 100 1k 10k 100k 1M 10M
FREQUENGQCY : f (Hz)

OPEN LOOP GAIN : A, (dB)

Fig. 3 BAMEERIS—REigEHE

100

80

e (NA)

60

40

20

INPUT BIAS CURRENT

0
—20 0 20 40 60 80

AMBIENT TEMPERATURE : Ta ("C)

Fig.5 AN/N\1 7 XER—-EERBEEE

VOUT (V)

Vie (V)

INPUT VOLTAGE OUTPUT VOLTAGE

0 10 20 30 40
TIME (us)

Fig.7 HABZHMS

: \
4 N\

MAXIMUM OUTPUT VOLTAGE : V,, (V)

o
00 Tk TOk 700k ™
FREQUENGY : f (Hz)
Fig. 4 HAHEHEE—EBEEISGE
200
<
£
-~ 150
o
z
w
o
£ 100
[&]
w
< |t
m
= 50 ,/
=) —
o
z
0
0 10 20 30 20
SUPPLY VOLTAGE : V* (V)
Fig. 6 ADNAT7RAEFR-THEEEM
30
wl
S
<
5 20
o
> ////
i ]
g 10 ]
22 -
s>
o \\
& —10 I~
23 \\\\
Z NS
—20
0 10 20

SUPPLY VOLTAGE : V* (V)

Fig. 8 REANEE-ZEEEHH
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BA4558/BA4558F/BA4558N

FaATIWART S
Dual Operational Amplifiers

BA4558/BA4558F
BA4558N

@ $}%~t3%E /Dimensions (Unit: mm)

BA4558, BA4558F, BA4558N (3, 4B EH D/ & VAL BA4558
U - AR ERO A N7 7 2 EREE—DS ) 3> RO fy 56 s
FyTHICBRLAEE/ YUYy IICTT, &F, L, “_\\ﬁﬂﬁn 2
3
T

O—/ 1 XG5 EDHRIHNET,
BEEMSBATSY, FESEHEBEI 22 TVETOD
<, SEEFEMBICISEATE £7, BA4558{3DIP8pInT,
4558 B4 TDANRTLTEELALINF TNICHEH>TW
% ¥, BA4558F I3 SOP8pinMD /Xy r— J&FER L TL
¥, BA4558N I3, SIP8pin /Sy r—JaFERALTVE
T,

6.8+0.5
o0

3.2+0.2 3.6%0.3

The BA4558/BA4558F/BA4558N are monolithic ICs, in r,io_‘—f()ﬁ
each of which 2 Low-power, independent internal
phase compensation type operational amplifier circuits
are fabricated on a single silicon chip. Featuers in-
clude high slew rate, wide band, low noise, etc.

o Bk
1) EBEH HH50mW (Typ.) E/NE LY, T

2) WO RERE ENE L TV %, fré%wr gL
3) NERUARHER T %,

4 Sy FTyTHE,

5) AT — FRUESBEHEHI L,
6) SFI1S, EHEZTH 5,

o

ST
.“.. 0.3Min. S

[B—y
1.274+0.2  0.4+0.1

BA4558N

19,6152

284!
R1.0

G1.0

T

STTTTTTTY
[h055<{L

085 03
1778503 — !

® Features

10.5 + 0.5

1) Power consumption as small as about 50mW (typ).
2) Built-in output short-circuit protecting circuit.

3) Internal phase compensation type

4) No latch-up

5) Wide common mode and differential voltage ranges
6) High gain, low noise

2.5? +0.2
I

35+£0512

o A
TOF4TT4NER
F—F4xTLT
vCO :
Z OLEFEIE

@ Applications

Active filters

Audio amplifiers

VvCO

Other electronic circuits

00374—41—

LSI662
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BA4558/BA4558F/BA4558N

® 7Oy Y44 7% 5 L/Block Diagram

BA4558/BA4558F BA4558N
U/ \\
ouT1 1 8 Veo ﬁ E
~IN1| 2 7 | OUT2
e o\ 1 e DO e E
5 z z ¥ z z 5 >
1<) | F + I 3
VEEl 4 [5 ] +mne2
® MEBEIEk %Rk X, Circuit Diagram
Vee O-
RI
Os
Qa 0‘5
-
—IN Q, Q,
IN
+ O ,__l 1
3
—K Q6 O ouT
Qs Qs '——k Qo
-
R, Rs % R g Re T D
Vee O— T é
©® 3B AN /Absolute Maximum Ratings (Ta=257T)
Limits
Parameter Symbol Unit
BA4558 BA4558F BA4558N
EBEEE Veo +18 +18 +18 v
B3PS Py 600* 550* 900* mw
EEBANEE Vip +30 +30 +30 \'
FHEAHDEE " +156 +15 +15 \
EyER A SR Topr —20~+75 | —20~+75 | —20~+75 c
RIFREHRE Tstg —55~4125 | —55~+4125 | —55~+125 c

* PRl & BB £ &,
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BA4558/BA4558F/BA4558N

® B4 Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=+15V, VEg=—15V)

Parameter Symbol Min Typ. Max. Unit Condition
ANA* 7ty vEE Vio — 0.5 6.0 mV RL=10kQ
AN+ 7€y bER lio - 5 200 nA -
ANNAI T IER IB - 60 500 nA —
KIRIBEEFIE Av 86 100 - dB RL=2kQ, Vo==+10V
RHEADEEEH Vicm +12 +14 — v —
EESEERER la - 3.0 6.0 mA RL=0° All Op-Amps
RAHNEE Vom +12 +14 - RL=10kQ
BRAHNEE Vom +10 +13 - RL=2kQ
B IR CMRR 70 90 — dB Rs=10kQ
EREEBRELL PSRR - 30 150 uV/V | Rs=10kQ
ZI—L— b S. R. - 1.0 - V/us RL=0c0, on All Op-Amps
RAREHE fr - 2 - MHz —
FrrxItuNL—Yg> cs — 105 - dB f=1kHz
o BE MY h#8,Electrical Characteristic Curves
1200 5
< 1000 3 4
E BA4558N E
° o S
& 800 . L T
.. ~ 3 Pai
2 N = T
2 eoof22o AN &
[s 2
g \ o o
S a0 BA4558F NN, '\ ul%
& A\ 2
= \ w o
8 200 \ 8
0 1 0
0 25 50 75 100 125 180 o £10 +20
AMBIENT TEMPERATURE : Ta (°C) SUPPLY .VOLTAGE : V* (V)
Fig. 1 HFRi8%L—BEREREY Fig. 2 E&ESHER—SEEEHM
140
3
>
s 120, ~
g >
= 100| w24
<<
z N 5
X 80 J 20
3 \ ]
o8 = A
S 60 AN 2 °
3 \ a
z 2 12
i N <]
a 40 s \
S \ 2 \
N : °
20| \ g ) \
07710 700 7k 10k 100k 1M TOM ™
100 Tk 10k 100k ™

FREQUENCY : f (Hz)

Fig. 3 FMEEFE—RKHSMYE

Fig. 4

FREQUENGY : f (Hz)
RAHDEE—RFIRBHNE
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BA4558/BA4558F/BA4558N

INPUT VOLTAGE OUTPUT VOLTAGE

120
<
E 100
o
S g0\
w
g \
2
8 . \‘\
< e ————
m
5
2 40
z
20 i
-20 0 20 40 60 80
AMBIENT TEMPERATURE : Ta (°C)
Fig. 5 AH/NA 7 REHR—ERBERE
~ +5
£ /
0
3, \
S o0
< -5
0 20 40 60 80
TIME (s)

Fig. 7 HAIBEHH

I8 (nA)

INPUT BIAS CURRENT :

COMMON MODE INPUT VOLTAGE : V ¢, (V)

100
75 <
\\
50
25
0 10 20 30 40

SUPPLY VOLTAGE : vt (V)

Fig. 6 ADNAT7RER—BREEIFE

20

T~

0 +10 +20
SUPPLY VOLTAGE : V£ (V)

Fig. 8 FAAANEE-TFEESM
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JLA IC/Standard ICs BA15218/BA15218F/BA15218N

BA15218/BA15218F 7:7"&xv-L-t-0-/ {ZXART VT
Dual High Slew Rate, Low
B A152 18 N Noise Operational Amplifiers

©® 513~F%E / Dimensions (Unit : mm)

BA15218, BA15218F, BA15218N (3, AEE ClzsaH 1 &

BA15218
nr 2EDEME, BEXOF AT TERBLLES Y 03405
Sy 9ICTT, M fs s s
TEEEE, BEEIH—TREOL S5 THEREALET, ‘\\9 Jg
FUGNY AT LOVE—BRICLUBEIEZI LD 2
AJREC Y, L‘J 737 7e+03

/%y 4 — <13 DIP8pin (BA15218), SOP8pin (BA15218F),
SIP8pin (BA15218N) T

' %

- T -
+0.1

' 0.5+0.1 0'3‘

BA15218/BA15218F/BA15218N are monolithic IC incor- 2. 54+0 3
porating 2 low-distortion operational amplifiers phase- 7.62+0.3 8 8+0 6
compensated internally. BA15218F

6.8+0.5
3.24+0.2 3.6%0.3

o ¥R
NVESEENE, B—FREELTRETH 5,
(H—FiR ; 4~32V,MEER ; =2 ~*16V)
2 BEHE TH B (Va=1.0uV,ms Typ. : RIAA),
I mAIL—L — hTdH3 (SR=3V/us, GBW=10MHz

62403

-H
m 254+02

‘5‘ P reremm— %r )

Typ.)o g_g _,L{_%\%‘%
AEF Tty FEETHS (Vio=0.5mV Typ.), S 1 Frsr S0 03Min )
5) =H8, EELTHS (Gvo=110dB, THD=0.0015%), BA15218N
6)BEEDT 1 TIANRT U TIHFESEER LT, HMEHN 19,5732

i TS0 28

ICHER T3 754558, 45604 1 T E RN H 3, 20 R10 610
® Features s g1g ORORURCRCEGEVAG
1) Operable at the low voltages with single power = 3i7F .ﬂ y wvth \;r

supplies. (Single power supplies: 4-32V, both power

supplies: £16V) O
2) Low noise (Vo=1.0 u Vrms Typ.: RIAA). ‘778+°3 o

3) High slew-rate (SR=3V/u s, GBW=10MHz Typ.).

4) Low offset voltage (Vio=0.5mV Typ.).

5) Higk gain and low distortion (Gyo=110dB, THD=
0.0015%).

6) Compatible to Types 4558 and 4560 because of
dual operational amplifier terminal connection as
the standard one and the excellent characteristics.

00372—41—L51662 73
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BA15218/BA15218F/BA15218N

® 7Oy 44 7F %7 L/Block Diagram

BA15218/BA15218F BA15218N
W, [\

out 1] 8] veo

i A g e <]] [

+n1[3 ] feh_ (6] -m2
vee 4] 5] +in2

out1[1]
-N1[2]
+IN1[3]

Vee[4]
+iN2[ 5|
~n2[e]
out2[7]

Ve8]

® MERE &R/ Circuit Diagram

Voo ©

©® 3B AFEM /Absolute Maximum Ratings (Ta=25°C)

Limits
Parameter Symbol Unit
BA15218 BA15218F BA15218N

BREE Vee +18 +18 +18 \
B -FS Py 600* 550* 900* mw
EBAHEE Vip +Vee +Vee *+Vee \"
RBAHEE Vi —Veec~+Vee|—Vec~+Vec|—Veoc~+Vee| V
arER loma +50 +50 +50 mA
EyEREEHE ) Topr —20~+75 | —20~+75 | —20~+475 c
[E3e=y: f o] Tstg —55~-+4125 | —556~+125 | —55~+4125 C

* Py 1514 & TR L&,
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BA15218/BA15218F/BA15218N

® EX KL/ Electrical Characteristics (Unless otherwise noted, Ta=25C, Vcc=+15V, VEg=—15V)

Parameter Symbol Min. Typ. Max. Unit Condition
Ah#* 7€y VERE Vio - 05 5 mv Rs=10kQ
*
AD* 7ty bER lio - 5 200 nA - ~
. 7
AHNA T XER Ig - 50 500 nA — s
7
KIRIREEFIE Ay 86 110 - dB RL=2kQ, Vo=%10V
RIFBA H B Viecm +12 +14 - — .
BRAHHEE Vom +12 +14 — R Z10kQ
mAHHEE Vom +10 +13 - RL=2kQ
BLEIRS T CMRR 70 90 — dB Rs<10kQ
EREERRXL PSRR 76 90 —_ dB Rs=10kQ
ﬂf?%ﬂ#@%%m |Q _ 5 8 mA VIN=0Vy RL=°°
ZN—L—F S.R. — 3 — V/ps Av=1, R{=2kQ
FoLxNbINL—Dg cs — 120 — dB f=1kHz Ahi#ag
FIBEIRETE GBW — 10 - MHz f=10kHz
A RSE fr — 7 — MHz —
ADBEHSEE Vn - 1.0 - BVims RIAA, Rg=1kQ, 10Hz~30kHz
© EXAVFIERNES/Electrical Characteristic Curves
120 10
< 1000| 8
E BA15218N ~
© <
& 800 E
zZ \ - g A
S . 7
5 goolBAB218 N = L~
o | w /
17} \ r 4, 7
w o
B 400[BA1B218F NI\ N 3 V/
i AN 5 L~
= \ & oA
& 200 AN N 3
w
2
0 1 S
0 25 50 75 100 125 0 +10 +20

AMBIENT TEMPERATURE : Ta (°C)

Fig.1 FEBL—RAREEEMY

SUPPLY VOLTAGE : V£ (V)

Fig. 2 HESHER-—FRTEHE
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BA15218/BA15218F/BA15218N

INPUT VOLTAGE OUTPUT VOLTAGE

OPEN LOOP VOLTAGE GAIN : A, (dB)

ls (NA)

INPUT BIAS CURRENT :

Vor (V)

Viv (V)

140

120

100

80

20

8

10 100 1k 10k 100k 1M 10M

FREQUENCY : f (Hz)

Fig. 3 BAMEERE—REEISE

o]
o

60

40

20|

—20

Fig.

0 20 40 60 80
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5 ANNA7AER—ERRERSE

o

|
o

T

o O O

70 20 30 40
TIME (gs)

Fig. 7 HAISEIME

MAXIMUM OUTPUT VOLTAGE : V4, (V)

tlg (nA)

INPUT BIAS CURRENT

MAXIMUM OUTPUT VOLTAGE : Vu (V)

32
28
24 \\
16| \
12]
8 \
4 \
0 00 k 10k 100k ™
FREQUENGY : f (Hz)
Fig. 4 BRAHNEE— B
100
75
50 o
//
25
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O
R, =2k
20
/
10 ’//
///
/
\\
\\
—10 o~
\\
—20
0 10

SUPPLY VOLTAGE : V* (V)

Fig. 8 JRAHHEE—-TRBEHE
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BA15532/BA15532F/BA15532N

BA15532/BA15532F 7:751-v-ta-/ (3177
BA15532N Noise Operational An,1plifiers

® 515} %X,/ Dimensions (Unit : mm)

BA15532F, BA15532N (3, &k A — 7 1 A HSEADICHD

_ BA15532
FOICBICHRES SN BRSD T 2 T7NANRT T TY, 9.3+0.3
[, A, BHALOT, BB HEOBC LG 0 s 16 o]
BT&%¥, /Sy #— s DIP 8pin (BA15532), SOP \D %:I
8pin (BA15532F), SIP 8pin (BA15532N) T7 S I+

IEER

BA15532/BA15532F/BA15532N are low-noise type
dual operational amplifiers designed specially for high-
class audio devices.

6.840.5
3.240.2 3.6+0.3
e —
I+ 2.6%0.
°
g
L
w1
|
e

o K

1) HAEFRBEN B
2)EAIN—L—bTH5B,
JNEMETH D,

® Features

1) High output current capacity. -

2) High slew-rate. b = §*:—/——\ %g
. S pe

3) Low noise. - 8?‘ i

d z

10.56 + 0.5

35+ 0.5 1.2

ﬂwww Il

00373—41—-LS1662 7
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BA15532/BA15532F/BA15532N

® JOv Y44 7% 7 L/Block Diagram

BA15532/BA15532F ‘BA15532N

e [ \_J
out1[1]] 8| Veo

A 5 b < >

+in1[3] fchv (6] -2

D LR
Y 2228

©® MEREIERHER R/ Circuit Diagram

VCC

4L
LU}
A—
AA—
AN
o

+IN
[ ._{
Yz it {:
r 1t h 4
O— 1
—IN 3 3 our
< —0
< 1L <
< w <
2 L -H
e
A ™
h 4 v
b 3 Vee
g

® 5B KM/ Absolute Maximum Ratings (Ta=25°C)

Limits

Parameter Symbol BA15532 BA15532F | BA15532N unt
EREE Vee +21 +21 +21 v
BRSPS Py 600* 550* 900* mw
EBALEE Vip +05 +05 +05 Y
RHEAHEE Vi —Vec~+Vec|—Vee~+Vec|—Vec~+Vec| V
BERERE Topr —20~+75 | —20~+75 | —20~+75 c
RIF R Tstg —55~+125 | —55~+4125 | —55~+125 c

*Pg $HERIE CBRRC 2T,

78 ROHNM



BA15532/BA15532F/BA15532N

©® ESAVIS1E/Electrical Characteristics (Unless otherwise noted, Ta=25C, Vcc=+15V, VEE=—15V)

Parameter Symbol Min. Typ. Max. Unit Condition
AD* 7ty VEE Vio — 05 4 mV Rs=50Q, R_=10kQ
ABF 7ty NER lio - 10 150 nA RL=10kQ
ANNAT72ER Is - 200 800 nA RL210kQ
KIREEEFIE Ay 80 94 — dB R =600Q, Vo=+10V
BLEVNESES o Vicm +12 +13 — v RL210kQ
RAHHEE Vom +12 +13 - v RL2600Q
BRAHNEE Vom +15 +16 - v RL=2600Q, Voc=+18V, Vgg=—18V
GLEIEE 5N CMRR 70 100 - dB RL=10kQ
EREERELE PSRR 80 100 - dB Rs=50Q, R =10kQ
BESIFERRER la - 8 16 mA R_ =00, on All Op-Amps
HHERER los - 38 - mA -
ZN—L— b S.R. - 8 - Vius Av=1, RL=600Q, C=100pF
FUSERISTE GBW - 20 - MHz CL=100pF, R_=600Q, f=10kHz
RREHEH fr - 7 - MHz -
ANBEHEEE Vn - 0.7 15 uv RIAA, Rg=100Q), BW=20Hz~30kHz
FrlRNEISL—a> cs - 110 - dB RIAA, f=1kHz

© ERHIS1ERI4E/ Electrical Characteristic Curves

1200 10

<
E

g 1 ._f' 1

£ BA15532N e °

= 4 /

o’ i}

8 800 &

Z \ =) 6

= BA15632 N, o

S 600 £

o \ g

7] Q 4

8 400lBA15532F NI\ @
>

§ \ \ 3

g 200 \\ 2

0 0
0 25 50 75 100 125 150 +10 +20
AMBIENT TEMPERATURE : Ta (°C) SUPPLY VOLTAGE : Vo™ (V)
Fig. 1 HEBRX—EIBEESME Fig.2 EESHMER-BESEEMN

- GUN 2
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BA15532/BA15532F/BA15532N

INPUT VOLTAGE OUTPUT VOLTAGE

OPEN LOOP VOLTAGE GAIN : A, (dB)

e (pA)

INPUT BIAS CURRENT

Var (V)

Vie (V)

120
100
N\
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60 N
N
40 N
20
% 100 1k 10k 100k 1M 10M
FREQUENGCY : f (Hz)
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Fig. 7 HAIEEEE
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/
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BA4510F

BA451 OF FATPIWERAI—L— R ARTLS

Dual High Slew Rate Operational Amplifiers
(HELR)

® ##4~H%X : Dimensions (Unit: mm)

BA4510F |3, A Tl B#HE S, 2EDZRINL—
L— hARTFLTEABLEE/ VI Y7 ICTT, BR
TSEHEE, MERICHVTEI~E35V, B—TFICH
WTH2~7V EBEFEELPAIREE L TVET, X,
EEEERICSVTH A EHAPEND LS TNy T
FRATEFERLTHY, BIEFEEETRAITT3
ZENHRET,

BA4510F is a monolithic IC with two bult-in, high

through-rate operational amplifiers. Operable voltage gl _
range of a dual power supply is so low as +1V-+3.5V. S 19
With a single power supply, it is 2V-7V. =S T | ‘“—0.3Min_ Bk

In addition, it is composed of an unbuffer type so that © 1.27%0.2 04201
the IC provides a satisfactory output voltage even in a
low-voltage range. A maximum swinging amplitude is
nearly the voltage of the power supply.

o Nk

1) EEEEHEHTIEE,

2) BAN—L—b+TH3,

3) HWAFAFIvILIHFKREY,

® Features.

1) Operable at a low voltage.
2) High through-rate.
3) Large dynamic range.

RaAHM 81



BA4510F

® JOv Y41+ 7 L./Block Diagram

N
ouT1| 1 8 [Veo
—IN1}| 2 1ch 7 |out2
+IN1 lz " 2ch\ 6 |—IN2
Vee [ 4] 5 |+IN2
© NEBEE&HS KX, Circuit Diagram
Ve O
R,
X,
Q, N N Q, 57
—IN Q, Q,
-
+iNo
=
N N ?
L ]F L L s Q.
T OIZ
Ve O .
o)
ouT
©® #EXHB KFEHR/Absolute Maximum Ratings (Ta=25°C)
Parameter Symbol Limits Unit
EHREBE Vee +5 v
AL Pd 550* mw
EBAHEE Vip +Vee Vv
FREAHNEBE \ 0~Vce \'
BhERA G Topr —20~+75 °C
RIF R & Tstg —40~+125 °C

* Ta=25CRIETIX1°C LRICFH & 55mwW 28T 3,
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o ERAYIHE/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=+2.5V)

BA4510F

Parameter Symbol min. Typ. Max. Unit Condition

ABA 7ty FBE Vio — 1 \% Rs=50Q
ADA 7ty VEEK lio — 5 nA
AN 7 B I — 100 nA GE1)
KIRIBEEFZ Av 80 — dB RL22kQ, Vco=15V
FEHRANBESER Vicm *16 v
FEBE SRk CMRR 60 — dB
FTREEREL PSRR 60 - dB Rs=500Q
EESIERER lq — 3.0 mA RL=0o0ALL AMPs
T Hi VoH 23 — RL=2kQ

Low VoL — —2.3 RL=2kQ
JE— Source loH 2 — mA Vo=0

Sink loL 7 — mA Vo=Vcc
ZI—L— b S.R. 5 V/ us
FIGHEE GB 9 MHz
FoxhbENL—Ya cs — 80 — dB f=1kHz Ah#BE

E1ADNATRBROF@EIL, FED PNP S I X2 THBESINTENET LD, REHOFRTT,

FE2IRNT-TT7+A7-THATHHEACE, RFEANEERECFRMEAFCEIBIRISEBL T LAY,

A3 EREEE+50VLETHERADESICE, FBELY, BRICEBLTLESY,
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BA4560/BA4560F/BA4560N

BA4560/BA4560F 77/ &2L-L-t1~7>7
BA4560N amplifiors o

©® 54141 4B/ Dimensions (Unit : mm)

BA4560, BA4560F, BA4560N {3, BA4558(CBH R M A H)
cim o = - - = BA4560
2ENEHHERPIEOILBELICTIEEDIC, &R .
=L =k (4V/ps), FISHEIRN10MHz & BIEBISE RO ) o s
BELETFATNARTLTTE, /8y — 1t DIP8pin \ = °
(BA4560), SOP8pin (BA4560F), SIP8pin (BA4560N) T Y E;I
T° w L‘J IEI L3J ‘Z, 7.6+0.3
CIR (R i Ta——
The BA4560/BA4560F/BA4560N are dual operational % ha o @ \ T =
amplifiers that provide output current about twice as 2| o 0.540.1 0.320.
large as that of previous model BA4558, together with ;'“— -
the improved frequency characteristics of higher slew ” —" 2.5410.3 ‘ ! !
rate (4V/ us) and gain band product 10MHz. 7.62%0.3 8.8+0.6
BA4560F
o ¥k 5.0+03
1) HOEREREEREAEL TV 3, 8765
2) ASBHABHER TH 3, J o
)Ty FTyTHhEW, S 3]:[0 '
4) AHBE - FRUEBEEEEIE. o
1234
5) 5%, BMETH3,
o Py arenremmm— 8:’_? -
}"I"—“é?: ° J%x% 3
©® Features -8 .l.- AL ozmin. 8
. o . - S 127402 04+0.1
1) Built-in output short-circuit protecting circuit.
2) Internal phase compensation type BA4560N
3) No latch-up 19543 288
4) Wide common mode and differential voltage ranges 20 R10 c10
5) High gain, low noise gg T
o
Q 1 2 7] 18
STTTTI
® Az 3 25402 :[:g;gg T)IL{
TI74TTANE H77eT03 125!
*—F1FT7LT :
VCO
Z OHE-FEE

@ Applications

Active filters

Audio amplifiers

vCO

Other electronic circuits

84
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BA4560/BA4560F/BA4560N

® JOv Y %4793 L/Block Diagram

Q,

R,

Vee O- T

Qe

BA4560/BA4560F BA4560N
U/
ouT [I——| 8| Vec
@ i2ch
—lN]Ij A — ouT2
+INIE A E] —IN2
U R
vee [ 1 5] +IN2 5 2.2 F 2 2 5 >
©® NEBEIERHERL X/ Circuit Diagram
Vec O—
2
Q,
. ¢

-O 0uUT

@ IR A /Absolute Maximum Ratings (Ta=25°C)

Limits

Parameter Symbel BA4560 BA4560F BA4560N unt
EREE Vee +18 +18 +18 v
B3PS Py 600 * 550* 900* mw
EBAHLEE Vip +30 +30 +30
RBAHEE \Y/ *15 +15 +15
EERESE Topr —20~+75 | —20~+75 | —20~+75 T
R aEsmE Tstg —55~+4125 | —55~+4125 | —55~+125 T

*Py 13RI E T8RN,
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BA4560/BA4560F/BA4560N

® EX AL/ Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=++15V, VEg=—15V)

Parameter Symbol Min Typ. Max. Unit Condition
AB* 7ty bEE Vio - 0.5 6.0 mvV Rs<10kQ
ANBF 7ty FER o - 5 200 nA -
ANNTIT7AER B - 50 500 nA -
AREEEFE Av 86 100 - dB RL=2kQ, Vo=210V
RHEA HEEEE Vicm +12 +14 - v -
EESERER Ia - 4 75 mA RL=00 All Op-Amps
BRAHNERE Vom +12 +14 - \Y RL=10kQ
BRAHNERE Vom *10 +13 - v RL=2kQ
[RIEESRELE CMRR 70 90 - dB RsS<10kQ
TREERRELL PSRR - 30 150 uV/V | Rs=10kQ
Z—L—h S.R. - 40 - V/us | Ay=1, RL22kQ
ANBEESERE Vi - - 22 uv -
FlSHEiETE GBW - 10 - MHz Ay=1
RARLEE T - 2 - MHz -

©® ERAVISF14#hEE /Electrical Characteristic Curves

1200
< L t—r
L
$ 1000 E 4 L —
g BA4560N o /
= -
1”80 z
.- \ w 3
5 BA4560 T
= 600 N =
g )
.]—' \ 2
3 BA4560F N =
3 40 1(JJJ
3 N \ 2
5 200 N 3
3 \\
0
0 25 50 75 100 125 150 Y +10 120

AMBIENT TEMPERATURE : Ta (°C) SUPPLY VOLTAGE : V= (V)

Fig. 1 HAiE%—R EBE e Fig. 2 EEESRER—STREEEHK
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BA4560/BA4560F/BA4560N

INPUT VOLTAGE OUTPUT VOLTAGE

OPEN LOOP VOLTAGE GAIN : A, (dB)

INPUT BIAS CURRENT : I (nA)

VOUT (V)

Vie (V)

140

120

100

80

10 100 1k 10k 100k 1M 10M

FREQUENCY : f(Hz)

Fig. 3 BAMEEFNE—BERESE

100

—20

0 20 40 60 80
AMBIENT TEMPERATURE : Ta(°C)

Fig.5 AN/ 7RER—EABEBER%

(&)

o

oy

(=]

0 70 20 30 20
TIME (gs)

Fig. 7 WHALZEEM

32

24 \

20

12 \
8| \
4

MAXIMIM OUTPUT VOLTAGE : Vou (V)
N

0
100 K T0k 700k ™
FREQUENGY : f(Hz)
Fig. 4 mAHHNEE—RELIEEISE
100
<
<
= 75
.
z
o —
g 50 -\\\
o —~
w
<
m
L 25
o)
[\
z
0 10 20 30 20
SUPPLY VOLTAGE : V* (V)
Fig.6 ANNA72RER—TREESMH
30
S
3
> 2
]
g 10 ,’/
y 1
I L
-
=
S
w \\
(=)
Q S~
2 <
g N
s I~
g2 -2
3
) +£10 20
5
z SUPPLY VOLTAGE : V* (V)

Fig. 8 FHRANEE—BREEEE
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BA6110

BAG 1 10 EEH@ANT T

Voltage Controlled Operational Amplifier

BA6110(, EMBEA 7ty hTOATIITNANRT L
PAEE
BWEEIChE-TYZ 7T« BKIBFRIREI> 57
ALZ(Gm EEABIENTEDNT, SEFIFIEIES
(VCA), BE4I4 7 1 L2 (VCF), EEHIHRIRSE (VCO) &
ENBAICELTVWET,

TEREEEFERT AEIC L) EFERABICIENERISY
BS TSNEED100BHE & h & 3, SEHIMHIBIRSE (VCA) &
LTEALAEEEICIE, ER05%T86dBEV S &SN
PEETEEY,
F—TLN=THFA2 1, 2> rO-LVERENMUOT
1 oREEMRUCEWREESNZOT, LWEETOE
EPARET T,

T, BACE—FCZHANy T 7AREARBEL TV S
DTHFIBRERS T EN TEET,

The BA6110 is a monolithic IC consisting of a low-noise,
low-offset programmable operational amplifier.

o R

N EER (FEEBRB/NIT7 XL 1 F — KRB,

2) EHE,

3Tty FHNEL (Vio=3mVmax)o

4 HAhN Y 7 7 RB.

5 3F4 1 RKIChEN)ZTIT 1 R{GmAIZ,

o A

BEFK)1—L4
EEAMIE-42X
BEHIHEIEESR (VCA)
BEFIET 1 L2 (VCF)
SEHEFIRSE (VCO)
TIWVFTIM1Y
VA% S
a3y bbUA

® 43i5~F%E / Dimensions (Unit : mm)

+0.2 0.1
22.01) 2.875
2.0 R1.0 T Moo
~f 1 /7
So \
w |+
S|
e
s| ™ T 2] (3] (4] (5] (6] [7] (&] [9
o | N
Sl e |
ft=_ \
0 \ ‘
T4 2545022 - % 0.65 o3
| - +0.85
™ 20.3240.3 = =1.25
Eﬂ on Oop 00 0D 0D OO OD U:DJ
@ Features

1) Low distortion (with bulit-in low-distortion bias diodes).
2) Low noise.

3) Low offset (Vio = 3mV)yay)-

4) Built-in output buffer.

5) Variable g, and good linearity over 3 decades.

@ Applications

Electronic volume controls

Voltage controlled impedances
Voltage controlled amplifiers (VCAs)
Voltage controlled filters (VCFs)
Voltage controlled oscillators (VCOs)
Multipliers

Sample & holds

Schmitt triggers

88
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BA6110

® 70Oy 41745, Block Diagram

p—g
12
Ty Gt— Ny Ty
G& |7
-~ 1/2
{ [ Vee
O 2] ] [ ] T T2 L8] [
R R X 2R # R EN R 3
< < & < > H < H >
=] W Y o ! < B~ ~
Z . o NN
R A > B D
< n < <
® MRS X, Circuit Diagram
6 7
oUTo o /Ny 77 IN
= g
T | — 09 Vg,
n N Mwés’
w P o/ P gr— )
Ps o N R,S 3R,
A V) “t r
OO A o8
EAH 10— R N Ny 77 OUT
' N R
[
D, X
BAN 20
3
ANNLT R Qs
QI
Q,
05 VEE
O bO—LEBF

o
4

® #34| A EH ~ Absolute Maximum Ratings (Ta=25C)

Parameter Symbol Limits Unit
THREE Vce 34 \%
RS EES Py 500% mw
EhERE S Topr —20~70 °
RFRERE Tstg —556~125 °
mRAI> bO-LER Ic 500 HA

* Ta=25CLLECRAT 3B, 1CICDOESmMWERL S

89
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BA6110

® BSR4~ Electrical Characteristics (Ta=25C, Vcc =15V, VEE =—15V)

Parameter Symbol Min. Typ. Manx. Unit Conditions Test Circuit
EESHTER la 09 3.0 6.0 mA Icontrol=0HA Fig.1
7pin/N 1 7 2B 17PIN — 08 5 HA — Fig.1
3 THD — 0.2 1 % Icontrol=200 uA, Vi=5mVrms Fig.1
EhRmEIL 4740 9m 4800 8000 12000 us Icontrol=500 HA Fig.1
6pingg AHHHEE |VOM6| 12 14 — Icontrol=500 LA Fig.1
8pinAHAEE [Voms| 9 1 - RL=47kQ Fig.1
6pin K HHEH | 1oms| 300 500 650 HA Icontrol=500 KA Fig.1

Icontrol=0 uA, BPF (30 ~
2 — — — ig.1
R VN1 9 90 | 9BM | 0kHz, 3dB, 6dB/OCT) Fig
Icontrol=200 WA, BPF (30 ~
2 — — — X
RERE N2 “ 66 | dBM | s0kHz 3dB, 64B/OCT) Fig.1
Icontrol=200 #A, BPF (30 ~ .
E#E VNP — 10. 11.! dB Fig.1
TREEE 2 05 S 20kHz, 3dB, 6dB/OCT) 9
; . Icontrol=0 MA, VIN=—30dBm )
BhL AL L (Leak) - —94 —75 dBm 1N =20KHz Fig.1

® AIEEEE,Test Circuit

6000

K—A\ Vee =+ 10V
L] !
So
30~20KH. 1
! o So
02—_0/‘
Se - 2
a7k

(YEIEY

40dB AMP

Fig.1

© EIHB OB (RAEHEERESR)

BA6110iE, 3> bA—LERICELY, IEAERED>
TRCAnERIMTE S, REHEHE, ZOEHAD
TRETHELZITHTAODADBERNA 7L+ —
K&, 20N T REREBREHN/IN Y 7 7880 S
EhTWVwET,

TREIRIEERL, 1pin IEA N, 2pin B A S & V), 4pind
EHERERTETS, I PO—LEFICE->TVET,
 f6pind’, HABKFEL-THY, ThiZsftTEh3
BREDL PO—LERICLY, AT W—-TH12%

Vge= —10V

RELET,
COEEIERBOEBEEICDOWVTEHALET,
SREHIEERIL b 5> U % 2 Qua, QA EBADETR L b
SLYARQ~QurighLr FI T -BARREERL TV
To COHL bIT—I3,4pin0 2 FO—ILERFICHA
T35 bAO-LERICE LWERE EeHH@BEmIitter &
BRI LE T, S TEBMANVN=0EThIEHL > H 3
TR RUALLIPIFT- (4 EBULTEBHEERTS
Qiz, QuaDAL 7 RIZIEBlc B EIhTVET,
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BA6110

EEHOEBAREERTINL I T —QOHNES
LY bIS-0BUCEWREENT, RUCEBEROR
LY bIS—@DHAENTLALTVET,
EBCANF BN, EHNT S XEEH RD N, 6pin
ICHAZHRIEL, HMHHERICEWBEIRELET,
COBEBBROA TN —THF 121, 4pina> b
O— L& % lcontroL, Bpindift TR T2 L,

A{v)=gm + Ro= IconTROLX RO
o KT
q
CRhE XY,
EBANTRETIELITHETLODDANNATREAS
F— RRUZONAT7ZAEEE, NAT7IFAF-F

© 57 B A DA

(1) EAA¥F (1pin)
EZHOEANBEF T, £1 4 — KNI T AL BERE
721012, ANBFICESRICHL DY —XICANER
EANTHVET, ADEREAZLTHI LY, E
LPFHEShETH, 10kQLIETIE, ZIFEUCEEDN
EPRICENET,
ANERIFTKQ~20kQIREEER I EEHELE
R

(2) & A HisF (2pin)

EHOAANBFTT, EANBTOANER &ER—EH
{ETCGNDL ¥, £-4 7ty MARE ZDHRF TV
%79, (Fig.3) # 7t v MNAREMIE, AHERI TN
SLREBLEVEITHEVEMEFBAL T LSV,
(B) AN/NA 7R E A+ — RigF (3pin)

ANNA T RIS+ — KON 7 ZAEFIoH T DiRF TR
EIhET,

A4 A — KNS TRAENEEEDICOADIE—F >
ZRaE H A1+ — KN 7AE R & lo&Thid, UITTH
bahxd,

_ 2
Ra= 10(mA)

(Q)

o [CAB

(1) BA6110M S AEIREEMI & L T, BEFIMHEES (AMZE
2A) #Fig3ICRLE T,

4pinEFR DI contrROLEEAD ZEICLWEBD S 12 %
TILEHBZENTEET, 71 AVIZBPInDAFHEH
%#Ro& T3 &,

|
Ao Ro= G o

Dy, DBRUHLERIT—(1), AL bIT— QRS
3pinAHNA T ABHDHL Y FIT—EHBRTE 2T
ZA2Qi~QeRUEMRICLWBR L TWE T, J0E
BICEW A — T —TTHERALE EFICEBANTRE
THERITEHLTVWET,

Ny 7 PERRITPING Ny 7 7 ASUT K ) 8pint /Ny T 7
HACHE->TWVWET,

Ny 7 A, NPNRFL U242 QuBRTQirOEEBE
HELDBQeE AT Iy 2RO EHEEL, 2OIIVE
AOTTCETBEVEEEPNP RS2 U X2 Qs RUR5THE
RETBII v 2RO TITHTLIICLTVET, F1,
44A4— KINA 7 ABEDGainld, ESRERRNES T
F— KDL -4 ZADLTREZDELTRELET,

(4) 2> O —JLEEF (4pin)

EHHBEOEREIL FO—ILTHEFT, ZOHTFICHN
RMEEFRETIET B 2 &Sk V) EFEIEROFEE TS
¥BIENTEET,

(5) HH¥EF (6pin)
HAEFICHEERST 3 HMRoL4pinI > FOA—LVEREIC
& o TEHEBRDOT 1 ADPRESNET,

lconTrROL(MA)
s2(mv)  <Ro

FLINIEAHD, 1oL ELLEREEZEAT
<FEEWY,

(6) /¥y 77 A (7pin)

PNP,NPNI I v 42k0O7H5%53/1Ny T7DANICE>
TWET, OBUAREDNA 7RAERIEALETOT,
AL FO—-LERO/NS LB THERAT 3585 E T,
EANILE—4IDOFETNy 77 EHANB52E %
HELET,

(7) 1Ny 7 7 HH A (Bpin)
ICRETVec—HABICTTKQ PR Eh TV E T, ST
\ CGND—HORICATRENEEME N 3155 1E, R=
33kQ (Min)EFREICIT o T EE LY,

AV=ngR0=

TEbEh, 3F4 M FChl->TVZT7YUT &<
ShO-LTEET,

3pin& WL TVoc R T B2 LICEW ADD I A A= F
NA7REh, ENVERLET,

ZOBEDF AN, F1F - FOI L E—-F 2 ZRa
AHEHRNTHES NECEW LT TRDENET,

RONM A

NAEPRE-Cankl  NARN



BA6110

. _Ra
AV)=gm * RoX Ra+Rm

14— FDA>E—4> XA Ra= (26/lp (MA)Q & K V),
3pin/S1 7 2o, o= (Vcc—1V) /R3pin i ) £,
F4F— FNA7ABEOAY bO—-LERMA -T2 IL—
THELDT 57 7% Fig3llmULET,

BUL/NI 7RO FA— LB R THD=0.5%R%H
DT> 7%FigaliRLET,
F4F—=RKNA72ELTOAL bAO-LERM A — 7/
W—THFAL>DT 5T % FigsIliRLET,

ar rA—-LEFRI SN DT 5T % Fig6IlRLET,
HA*—RIN4 7 ZXEHM SN DT T T % Fig7 ISR L
3

REERMENT ST % Fig8IlRLET,

(2) BA6110 s HEEIEGI & LT, EEHIEO—/XZXT 1)L
2 & LTOISABI%E Fig9IlliRLE T,

4pinD AL bO—IWEREEAD I EICEN Ay bFTHE
WEfEEZADIENTEET,
By b7 7R Efold
Ra*9m
(R4Ra)2TC
THRbHE&h—6dB/OCTCREL X T,
Fig.10(ZlcontrOLMHH WFMD T 7 RLE T,
(3) BA6T10MISAERES & L TEEHIE 2RO —/¥2 7 ¢
e ELTORARE Fig 11 ICRLET,
4pinDa > FOA—NWEREEZAD I EILEN Y bA TR
WHIEEZBIENTEET,
fo= ‘Ra*9m
(R+Ra)-2wC
T&xHEh—12dB/OCTTCHEL X T,
Fig.12(ZlconTrol M WD T 5 7 &R L E T,

fo=

Vin

(7t biARY)
RIN S 10k

Ro=27kQ

» Vce=15V

ouT

<«—— |conTRoL

> Vgg=—15V

Fig2 EEHIEIEEEI(EFKRY 2 -4)

©® ES M ihLs  Electrical Characteristic Curves

=8V T 1 7 T F R 7 2 20008
[Vee=—15V 1
 [Ry=10kQ |
& 20lb=2004A R,=50k0
- 1
& 10 Ry=27k 0 £ 1]
.. /(‘ B
é 0 »: A
S _10 Al~<R, = 10kn
o R
S -20 ¥ Iy 2004A
S f =15V
Z _30 ali¥s = lconrnoc
a ~ e v.sa oV,
2 _40 A "V 2L ERe27k0
2 A
15V Vie

2 5 10 20 50 1002005001000
CONTROL GURRENT ; lgourpo. (uA)
Figd3 #—-7>n—-744>
aL hO— VBRSNS

I IH‘l

IH;ILL /\‘fIZ
5 10_V°°=15V 23”” ¥ i
£ FVee=—15V R,=27k Q7
> sfRu=10kQ EEHHH
° 1,=200pA 0=50kQ 7
T plfin=1kHz | 71 1
m THD =0.5%B5HH | |4 Y
o 1 A1/ A
pal
<4 05 — Ro= 10k QHH
2 /
>
/
5 02
z A
5 0.1 .
o Z
0.05
0.02

1 2 5 10 20 50 100200 5001000
CONTROL CURRENT : !l gonror (2A)
Fig.4 THD- 0.5%B%tHH

A2 bO-LEREM
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BA6110

OPENLOOP GAIN : G, (dB)

SIGNAL TO NOISE RATIO : S/N (dB)

Vee=15V | |44 F— b4 PR7L V=16V NOISE B.P.F20~20kHZ
Vo= 16V T 110 @ |Ve=— 15V THD=05%RnSNLE
Rip=10kQ [ TIRo=270kQ = Rv= 10kQ L
,=0 . IRBALL ] z R, =27k} T 2002 A
60 Ro=50k0 i & f, = 1kHz H =200u
.o 1
50 H1VaN ’,‘T a o 80 }
= A
7 7 << L
40 % v 4
A ¢ % W
A A LA 2}
30 » A R,=27kq1[| g 1.=0
A l L o 70 1 ]
Ro=10kQ | =
-
i <]
1 )
i 1 ®
0 20 50 100 200 500 10( 5 0 20 50 100 200 500 1mA
CONTROL GURRENT lggurro. (12A) CONTROL CURRENT : lgonrro. (#A)
Figs H— 7 l—Th(> Fig6 SNit—23> bO—LER4EH
a2 bA-LVEREE
T TTT —~ 15 -
T z Rimoo |
lconrro. =2001 A = 12— u__ T T
I S qol-8pinEBE
T v
o - ul 8 L1
Ry ="50) n// I mast 5 6
80 =500y A - < 4
j 'CONT ROL. Z 2
7 (=] A
FRw= > 0
—T10kQP—Rin=2kQ [EEPY B N
. 2
70 Vo= 15V g —4
Vee=—15V 3 -6
R,=27kQ _g
fo=1kHz 3 o ™ v
NOISE B.P.F20Hz~ 20kHz s 4
contro =200u A % —12
60 THD=05%BNSNIt <§t _ 14—+ N
5 10 20 50 100 200 500 1mA +2 +4 +6 +8 +10+12 +14
BIAS GURRENT : I, (xA) SUPPLY VOLTAGE : V, (V)
Fig.7 SNIE—%1 #— KN« 7 XEhisit Fig.8 BmAHNEE—THETEZM
 Vcc=15V

ouT

Vee = —15V

100K

Fig.9 SEHMO—/XZ2T L2
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BAG6110

V=15V
Vee=—15V
6pin C=150pF

™ N
N controL= 10012 ALLLL
1l N\ N\
loonroL = 10A A
6dB/0OCT
\ \

VOLTAGE GAIN: G, (dB)

00 200 500 1k 2k Bk 10k 20k 50k 100k
FREQUENCY : f (Hz)

Fig10 O—/XX 7 ¢ )La4s

> Vec--15V
<« lcoNTROL

Ve

Vin

|1
AR y
2000 C 100pF

Fig.11 EEHIM2XO—/¥XT7 1L %

VOLTAGE GAIN : G, (dB)

V=18V
Vee=—16V
N ™\ lcontroL = 1004 A |
N
A
\\ \
LU Teontro, = 101 A
~12dB/0CT -\ \
\ \ !
\
\
\
\
\
00200 500 1k 2k 5k 10k 20k 50k 100k

FREQUENCY : f (Hz)
Fig12 Q&kO—/SX 7 4L 2454




BA3128N/BA3128F

BA3128N F—FA4FTRARAL Y FREFNRNT T (2 AH1 HA)

Audio Switched Operational Amplifier (2 Inputs,

BA3128F

BA3128N/BA3128F (&, KD A~XT L FIZ7F0OT X
1y FOREEEMA, J>O0—LETFEHE LY ON/
OFFT52&T, ANUBAERBICT 1 DYIRAH
AEER AT LT T,
EHEEEUASEIHM—BENEL S5 THEERAETT,
1%y - — <13 MF8pin (BA3128F), SIP8pin (BA3128N) T
To

The BA3128N/BA3128F are operational amplifiers pro-
vided with analog switching function, and can switch
gains at the same time as switching inputs by turning
ON/OFF the control pin from the outside. It can be po-
wered by either single or double power supplies. The
packages consist of SOP8 (BA3128F) and SIP8 pin
(BA3128N)

o ik

1) KEEEE, B—FHREEIPTIRETH B,
(BM—&EF . 5~32v, MER | £2.5~+16V)

2) BHEETHSD (Vn=2.0uVims, Typ.: FLAT),

3) YPRA T a v T /A IDINEN,

4) EFI18, BELTH3 (Gyo=110dB, THD=0.0015
%)o

~

® Features

1) The IC is operable at low voltage, at single power
supply.
(Single power supply : 5-32, double power supplies
:+2.5-116)

2) Low noise (Vn=2.0u V rms Typ. : FLAT)

3) Small change-over shock noise.

4) High gain and low distortion (Gvo=110 dB, THD=
0.0015%)

o A&
VTR, #—F« #7277, ZOEFER

@ Application
VTR, audio amplifier, etc.

1 Output)
©® 41#4+F:%E,/ Dimensions (Unit : mm)
BA3128N
b5 R0 05 ' 2,813
R R I »l c1.0

10.5+0.5

17.78+0.3

‘Iﬂﬂ:ﬂﬂ:ﬂﬂ:ﬂmﬂ:ﬂ

=]

BA3128F

e 127+02 0.4%0.1

00297—41—TS1G618
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BA3128N/BA3128F

® 7Oy 4475 L/Block Diagram

BA3128N BA3128F

SWE u 8 |Vee
+IN AE 7]+IN B

—IN Al 3 6 |-INB

vEEE , 5 |ouT

® % MEE
[8]Vee
3 2 é b
— 1 —r—C r—g v

~IN B@—(’ j]—m Ar— j—l
+IN B[7} FIN A2}

ie L

4

ouT

—K z
[?11 | l,' ! ‘:
] 11 ] [4]ve.

o

A
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BA3128N/BA3128F

® X1 B A FH / Absolute Maximum Ratings (Ta=25°C)

Parameter Symbol Limits Unit
FNINERE Vce +18 \"
BA3128F 450*
FFEEK P4 " mw
BA3128N 900
EhEREEEE Topr —20~+75 °C
RIEREHEH Tstg —556~+125 °C
EEBANEE Vid +Vee v
FHRAAHEEEER Vi —Vce~Vee \
BRER lomax +50 mA

* Pyt E JEB3 W,

® BEAFHYE /Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vgcc=15V, VEg=—15V)

Parameter Symbol Min. Typ. Max. Unit Conditions CTZSJ“
EESHERER la - 25 5.0 mA  |Vin=0, RL=c0 SW #FHIN Fig. 8
Ah* 7ty VEE Vio - 0.5 5.0 mV  |Rs<10kQ Fig. 7
ANF 7ty bER o - 5 200 nA Fig. 7
ANINA 7 AER Is — 50 500 nA  |GE1) Fig. 7
KIRIBEEFIE Ay 86 110 - dB  |RL=2kQ, Vo=%10V Fig. 7
FHEANEEEE Vicm +12 +14 - \" Fig. 7
RIEE SRR AL CMRR | 70 90 - dB  |Rs=10kQ Fig. 7
EREBERRELE PSRR 76 90 -~ dB  |Rg=10kQ Fig. 7
F—— v +12 +14 — V  [RL=10kQ Fig. 9

oWVl ™0 | 13 - vV |R22kQ Fig. 10
ZI—L—k SR - 2.4 - V/us |Gy=0dB, RL.=2kQ Fig. 11
FlSEH R ETE . GBW - 6.5 - MHz |f=10kHz Fig. 12
ANBEREEE Vi — 2.0 - uV  |Rs=2kQ,B.P.F=20Hz~30kHz Fig. 13
A-BEI7OZ b—7 CTa—sB - 85 — dB  |f=1kHz Fig. 14
LERKER THD - 0.0015 - % f=1kHz, Vo=5Vims Fig. 15

EAADNATIEROFAE, MENPNP bSO XA THRENTENETOT, ICHSHEAHTHATT,
THSHREREt R L TH Y £ A,

ROHM 97
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BA3128N/BA3128F

® BRI EHIR/ Electfical Characteristic Curves

1000 ,
| BA3128N
E 800 N
N \
g 60
£ |
< BA3128F
@ 400 SN
(=] \
] ™~
2 200
o
o
0 20 40 60 80 100
AMBIENT TEMPERATURE : Ta (°C)
Fig. 1 Fraiak—FREESE
4
£ 3
—
2
5 2 o
h
= | —
(@]
]
5
[e]
[¢]
0 £10 120

MAXIMUM OUTPUT VOLTAGE : Vo (V)

SUPPLY VOLTAGE : V£ (V)

Fig. 3 EESHERSREERE

20
Ri=2kQ L~
10 ///
0 //
\
\
-10 \‘\
N
25 =70 12

SUPPLY VOLTAGE : V+ (V)

Fig.5 mAHHEE—ZREEHH

o

OPEN LOOP VOLTAGE GAIN : Av (dB)

Ty (mA)

QUIESCENT CURRENT

MAXIMUM OUTPUT VOLTAGE : Voy (V)

120
100 \\
80 \\\
60 N
o AN
20 \\
0
T 70 100 1K 10K 100K 1M 10M
FREQUENGY : f (Hz)
Fig. 2 B EEFIS BB
4
3
\\
—
2
1
(4]
2% 0 20 20 50 80

AMBIENT TEMPERATURE : Ta (°C)

Fig. 4 EESHEN—AEBERE

30

100 1k 10k 100k
FREQUENQCY : f (Hz)

Fig. 6 BRAHNEE—FiEiFE
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® HIE [ AR, Test Circuit

BA3128N/BA3128F

Cz
——
0.1 uF
N
50k'Q Rg C,
E 1
X LLE
500k2 0.1uF
15V
Rx
500k
vAv/\v -
i NULL -0V,
of ot
TOOz)pF — 15V
R., v/
10kQ
(i) C2, C3: HIR:HEH (BR%)
Fig. 7 BIEE 1
BIERS (AEBE—1)
RAIEEE Vce VEE Ek VE S Sy S3 Sy SEX
ANF 7ty VEE 15 —15 0 VEq ON ON OFF | OFF 1
AD* 7ty bER 15 —15 0 Vg2 OFF OFF OFF OFF 2
. VE3 OFF ON
AN T RAER 15 —15 0 OFF | OFF 3
V4 ON OFF
-10 v
KIREEEFIE 15 —15 J P ON ON ON OFF 4
10 VFe
RIBIESERELE 3 —27 12 VE7
ON ON OFF | OFF 5
(RHEANEESR) 27 -3 —12 VFg
2 —2 0 VEg
TREERRELE ON ON OFF | OFF 6
16 —16 0 VF10
1 Ah#?g‘y Iht-EE (Vio) 4, kﬁﬁ%&@?&_{(‘Av)
_ F1 _ 0(1+R¢/Rg)
VIO=7¥RiRs Av=20000Ty o~ veg | (9B)
2. kaa*l7vt‘y \I;'Z-EBIE (o) 5. ﬁ*ﬁf?%ﬁ%ﬁkkz(“%ﬁRRR)
— | VF2—VF1 | - _24(1+-Rt/Rs)
"O=R{1+Rr/Rs) CMRR=20l0gy cg—ve | (9B)
3. AANIT7RER (IB) 6. EEFMELREL (PSRR)

| | VF4—VF3 |
B= 2XRi(1+R/Rs)

28(14+Ri/Rs)

PSRR=20log VF10—VFs |

(dB)
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VCC
.
$ .

+
all ch
a2 b O—LSWEF R
VEE

Fig. 8 RIEEE 2 (Iq)

r

T 1V
10kQ
VEE

Fig. 10 EIEEL 4 (RAHHEE : Low)

01 4F 104F
. |

VIN
f=10kHz

Ves GBz%‘MXf

IN

Fig. 12 AIEEE 6 (FIiSHEIER)

BA3128N/BA3128F

Vour

q,___

+ |
2k
or Vou

v
l 10kQ
VEE

Fig. 9 AIE@EE 3 (RAHNEE : High)

V=15V

Viy O——|

Vee =— 15V
Vour (V)
75
t
0 /
—75
Vg —
SR=15/At
Fig. 11 BIEEIES (RI—L—h)
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2kQ)

;

33uF

56k

VCC
047uF
+ |“ B.P.F.
20Hz ~ 30kHz
100kQ
VEE
ANV
100k
§1k v
— ON
Ve | 1005108
1x 103

47uF

Fig. 13 RIEERE 7 (AHBREMEERE)

100kQ
M

1kQ

100kQ
VCC
)
MV 'ﬁ
s |, 47k
VlN A
f=1kHz —" 5w
1k / 100kQ B
47kQ

VOB
CTae=20Xlog v
0A

Vee =18V, Vgg= — 16V

Fig. 14 AIE@ 8 (A—BE/OX h—7)

BA3128N/BA3128F
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BA3128N/BA3128F

VCC
VOUT
o
3|31" F ) > 047uF
" N 1l .
L ) Exit
2.2kQ 56kQ j 100kQ §
) VEE
va
Vo
f- 1TkHz AN
100kQ
1kQ
Vour :5Vrms
imﬁ
Fig. 15 RIEE 9 (25RAKER)
©® L5 F R ® iHFaF
ANOY A D SWIZ LW IFTWETH, SW OFF PinNO. | #F& e
BFld A-ch EIfEL, XX SW ON B B-ch P EIfEL X T, 1 SW | Frrxafazarro—i

3> bPA—IVEFORTFEEV IE 2 +INA [AF v EREAD

VE=Vee—(5X103410X10%) 1—0.7 3 —INA |AFv>3I R&AHD
BV ETDT, SWOFFEHCIE, YHRAEHKIF1uA 4 Vee | —E& (GND)
LIF, SWONBEIZIE, 20uALIEICE B L HICRY, R 5 ouT | HH
ERREL TSN, 6 —INB | BFv> %) REAH

7 +INB |BFv>%I ¥EREAD
——————————————— | 8 Vec | +ER
@ O Vo
5kQ

|
|
|
|
HREs |
|
|
[

(3> b B — )T ERAIER EAHE B )

Fig. 16 1> hO—JLEEFERAEREMEIRE
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BA3128N/BA3128F

o 5 EIEH,/ Application Example

Vee (+15V)

.........

ouT

TuF

IN-Bo—]

47k

R, =10kQ

47kQ

22kQ Sw
22kQ § iZQKQ

SW OFF T chA A ON
SW ONT chB A*ON

o >
oo
il
5
Q
us)

Fig. 17

ROHM 103
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BA10393/BA10393F/BA10393N

BA10393/BA10393F

BA10393N

BA10393, BA10393F, BA10393N (&, 72 7)L a2/ —
BT, A—T>aL78HhEL->THY, T1V—F
OR HEE N AIBET ¥

BEEREELEEAN/ L, BE—FRBFENVEEIE 2~
36V, MBRBEDZEEE 1~ 18V T, Ny -
I&  DIP8pin(BA10393), SOPpin(BA10393F), SIP8pin
(BA10393N) T,

BA10393/BA10393F/BA10393N are dual comparators.

The use of open-collector output allows wired OR con-
nection.

o &K
1) BEEESERNI LV,

(—1 ; 2~36V, MEE ; £ 1~18V)
2)HBERH L A (0.4mA Typ. Vec=5V),

Far7ivaArINL—4
Dual Comparators

@ 4435~k /Dimensions (Unit : mm)

BA10393
9.3%0.3

R1.0 8 5
\ r—|
= l_: L.J
1

o foto2=Y

< —
S j_Ld
T z
05+0|

ifJ
2.54+0.3

7.62+0.3 8.8+0.6

CJ

6.3+0.3

'\’E

6.8+0.5
28205

3.2+0.2 3.6%0.3
I I -
|
*; E
1
ﬁ- 1
°

BA10393F
5.0+

3) AhF 7ty bEH (25nA Typ. Voc=5V) RUFAH + p %
. H
7ty FEE (£1.0mV Typ. Voc=>5V) H/ &L, 83
4) EHEA D EEESEE DLV (0~Vec—1.5V),
5)1—7>3U?§Hi73'€§)60 —g-i _ ol _
6) 33 HHMMEN H B, 0 —5%\ i 0'14{\_.J\%3
i v
@ Features S1Zrxoz bason oMM
1) Wide range of operating voltage (a single power
supplies: 2-36V, both power supplies: =1-118V). BA10393N -
2) Small consumption current (0.4mA Typ. Vcc=5V). 5o (1)9‘5“" 2,849
3) Input offset current (25nA Typ. Vcc=>5V) and input : : G1.0
offset voltage (1.0mV Typ. Vcc=>5V) are small. 9 by '
4) The range of the same input voltage is wide (0-Vcc o e R ATATATEVE
—1.5V). o 17 \J“[HHH |
B B
5) Open collector output H P_~o,65 iR
6) Compatible to the 393. 3 254102 «_lb.85 03
T17.78103 :
1.25
® JOv 44 7% 3 .L,/Block Diagram
BA10393/BA10393F BA10393N
A
out1[1] [8] Voo
-i[2] A 7] our2
2ch
+IN1[3] oo (6] -2
< 0 © ~ 0
VEEE E+IN2 ‘T’ = - u.. Iﬁl lﬁ" LN_I 3
5 z z Y 2z z 5 >
o | + + | 8

104
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BA10393/BA10393F/BA10393N

@ MEBE gL R/ Circuit Diagram

40\/00

+IN ouT

~INO

’17.—0 GND

® 3B AR,/ Absolute Maximum Ratings (Ta=25°C)

Limits
Parameter Symbol Unit
BA10393 BA10393F | BA10393N
TREBE Vee 36 (+18) 36 (+18) 36 (+18) %
FEEK Py 600* 550* 900 * mw
EBANEE Vip +Vee +Vee +Vee %
RIEANEE \ —03~Vge | —03~Vgoe | —0.3~Vgee \Y
BIERETHRE Topr —40~+485 | —40~+85 | —40~+85 T
RIFREEE Tstg —55~4125 | —55~+4125 | —55~+125 c

*Pi3ME £ ZBB £ EW,

© T5AVIHE/Electrical Characteristics (Unless otherwise noted, Ta=25C, Vcc=+5V)

Parameter Symbol Min. Typ. Max. Unit Condition
AhF 7ty FEE Vio - 1 5 mv Vo=14V
ADF 7ty bER o - 5 50 nA [ hnt—In" |, Vo=1.4V
AN 7 RER Is - 25 250 nA Vo=14V
RAEA D EESEH Vicm 0 — Vee—15 | V —
BEFIE Av 50 106 — dB RL=15kQ
w(SSRFOEE R la — 04 1 mA RL=00, on All Comparators
HAOWAE R Isink 6 16 - mA Vi~ ==+1V, VinT=0V, Vo=15V
HAHRFEE VoL — 250 400 mvV Vi =41V, VinT=0V, lgnk=4mA
HhU -V ER lleak - 01 - nA Vint=—+1V, ViN =0V, Vo=5V
e tr - 1.3 - us R =5.1kQ, VRL=5V

@ =,/ Application Examples

Fig. 1(a) Basic Comparator Fig. 1 (b) Driving CMOS Fig. 1(c) Driving TTL

ROHM 105



BA10393/BA10393F/BA10393N

© BRAVISM AR/ Electrical Characteristic Curves

1200 Rw
Ta=25'C
~ 10
= 1000 E
E BA10393N £
e £
z \ o 08
= BA10393 N\ &
E 600 \ (DJ
2 g ad
] Z 06
O 400[BAT0393F NN N n P
G \ 8 1
2
§ 200 \\\ a o //
0 0 |
0 25 60 75 100 125 150 0 10 20 30 20
AMBIENT TEMPERATURE : Ta (°C) SUPPLY VOLTAGE : V*(V)
Fig. 2 FEIEXFEHEBERY Fig.3 SESMER TREEIEM
80 10 .
Ta=26C Ta=25°C
g S
= >
=~ 60 >
[ w Y
g S
w 2 /
g L /
—
3 40 S o1 v
E z v
o 2
5 o
g 20 2 001
E4 <<
w
0 0,001 /
0 10 20 30 40 007 0.1 70 100
SUPPLY VOLTAGE : V* (V) OUTPUT SINK CURRENT : |, (mA)
Fig.4 ANNAT7RAER—TREEEIHE Fig. 5 HhRMEE—HHERSMN
T T T T w T T T T T
5mV = INPUT OVERDRIVE S INPUT OVERDRIVE = 100mV
w 5 = 5
2 rd 2
= 4 S 4
ac 20ny | 73 N smv [
>3 3 5> 3
5> E [1] /
o 2 2 2
5 100my| ° I Izomv [
A ' ]
o w oF 1
IEI_,,J ;A - 2 - by
~ 100
= ° As
2% —50 2E 5o
>3 5>
> -1
2 z
£ 0 05 1.0 15 20 0 05 10 15 20
TIME (us) TIME (us)
Fig.6 {mEMEI Fig. 7 {mEfdtdll
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BA10339/BA10339F

BA10339/BA10339F 777ravrv=s

Quad Comparators

@ 513i5+F %R,/ Dimensions (Unit : mm)

BA10339/BA10339F £, 77y KA NL—2T§ 4 — T
. . . BA10339
TraLvahén-oTHY, 714¥— K ORIERY 194403
at 7
EIB"—(T“ ‘ ] 1413121110 9 8
BEEREEHEILL, E—FRBENEHESIE 3~36V, R1.2 ooooon 2
AEREEDBEE15~18V T, /Ty r—T ik % O by
DIP14pin(BA10339), SOP14pin(BA10339F) T, o 2 1234567 © 6403
o <+ "_ ?I _—:
BA10339/BA10339F are quad comparators. The use of j P i
open-collector output allows wired OR connection ~Ntooyr 03+0.1
i 05+0.1 -
o tZMth
™
oK 1624+03 88+06
1) BMEEESEE N ILV, BA10339F

(WM—FE ; 3~36V, HEEF ; +1.5~+18V) 8.7+03
2)HEERN D H L (0.8mA Typ. Vec=>5V),
) ANF 7ty FER (50A Typ. Vec=5V) KU AHF
7ty FEE 2mV Typ. Voc=5V) P/ &L, .
4) AEADEESEEH L (0~Vec—1.5V), L HEEEHEE
5)#—7>aL78HNTH 3,

62+ 03
44+02

l
O

+0.1

ST 8# p
Al ¢ StrEAAS
s <43
*l g e . 0.3Min. S

® Features 3
S 127402 0.4+0:1

1) Wide range of operating voltage (a single power

\"u

~
>3

[

supplies : 3-36V, both power supplies : £1.5118V).
2) Small consumption current (0.8mA Typ. Vcc=5V).
3) Input offset current (5nA Typ. Vcc =5V) and input
offset voltage (2mV Typ. Vcc=5V) are small.
4) The range of the same input voltage is wide (0-Vcc
—1.5V).
5) Open collector output.

00368—42—LSI662 107



BA10339/BA10339F

® JOv 414775 LRUAREKSEE,Block Diagram and Circuit Diagram

BA10339/BA10339F
L g $ 2 2 2
o o S | + |
= [F [F F 3B = oVee
‘ I +IN ouT

Q,

N —INO

=

S
[\ Qs .l—-l—': Q,
——OGND

L] [~]

o [
z z
| +

1ch

+lN1E
6
7

T B

® xR AT/ Absolute Maximum Ratings (Ta=25°C)

Limits
Parameter Symbol Unit
BA10339 BA10339F

BRBE Vee 36 (+18) 36 (+18) v
EEZEPS Py 1100* 450* mw
EBHAHBE Vip *Vee *Vee v
RAAADEE 7 —03~Voe | —03~Vce %
EHEREHRE Topr —40~+85 | —40~+85 T
RIFREEEEE Tstg —55~+4125 | —55~+125 T

* PoitERE CH8B &V,

® ERMVI1E/ Electrical Characteristics (Unless otherwise noted, Ta=25C, Vcc=+5V)

Parameter Symbol Min. Typ. Max. Unit Condition
AhAT7Ey VEE Vio - 2 5 mv Vo=14V
ANF Tty vER e} - 5 50 nA FINT—iNT |, Vo=1.4V
ANNNA T RAER Is — 25 250 nA Vo=14V
[BLEP N2 R ] Vicm 0 - Vee—15 | V —
TEFE Ay — 106 — dB R =15kQ
MEERORER la — 08 2 mA RL=0o0, on All Comparators
HAOAEF lsink 6 16 - mA ViNT=+1V, V|N+=0V, Vo=15V
HARMEE VoL - 250 400 mv ViIN"=F1V, Vint=0V, Ignk=3mA
HHV—-IER lieak — 0.1 - nA V|N+=+1 V, ViN" =0V, Vo=5V
vy Tis| t, - 13 - us R =5.1kQ, VR =5V
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BA10339/BA10339F

® ERAN4ah#R ./ Electrical Characteristic Curves

1200 : : —
BA10339 —=
Ta=25°
. 2 a=25"C
= 1000| g
£ \ g
% 800 s
z 5 10
o L f—
2 600 i3
g N\ 3
a BA10339F \ E o8
5 400 a | 7
o \ %
E N i3
& 200 N 3 o6
0
0 25 50 75 100 125 180 0 70 20 30 30
AMBIENT TEMPERATURE : Ta (°C) SUPPLY VOLTAGE : V* (V)
Fig. 1 FRiEL—EHEBEEY Fig. 2 #EEMER—THREEEM
10
80, Ta=25°C
Ta=25"C
— S
3 >
£ g
= 60| > 1 J
= 5
z g
W [
e il
2 ol
3 40 S s
zZ
2 =
m <
5 20 5 o001
hi [
z &
0 0,001
0 70 20 30 20 001 01 1 10 700
SUPPLY VOLTAGE : V- (V) OUTPUT SINK CURRENT : I, (mA)
Fig. 3 AANA 7 AER—EBBREEEM Fig. 4 HAOBMMEE—HHERIFE
T T & T T
w 5mV = INPUT OVERDRIVE I INPUT OVERDRIVE = 100mV
< ° 1 P
. 4 S2,
Sz [20mv 5> \l I 5mvl
[EEN 3| ~] % 3
2 | 5 [1] [
= 2 S 2
8 100mV\ I 20mv r
1 \ 1
0 w 0 ] 1
w = = S fony
S T E S X
2 ° 2100
s 45
SE -850 S E 50
z - =
5> —100 27 o
z z
0 0.5 1 .0 1 .5 2.0 0 0.5 1 '0 1 ‘5 20
TIME (us) TIME (s)
Fig. 5 {m&iF ] Fig. 6 {mEfstEll

-
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BA612

BA61 2 S5ch XEBRFZAN

5-Channel Large-Current Driver

@ $#is~Fi%E,/ Dimensions (Unit : mm)

BA612(f, KEMt KT 1/NICT, AHEBERMAEZE -2
b2 b2 YR22T70L 4/ 5EEAN TY, DIP14pinT A
HAPEL2R—FRICHTWT, BRLPTVEBICE -

194403
TWET,
1413121110 9 8
The BA612 is a monolithic IC consisting of an array of 5 % ’ O 9
Darlington configured transistor pairs which have built-in i o e 3
input resistors. They were developed for use as large- o 3 1234567 76403
current hammer.dri\./ers. The device is housed in a 14-pin o _2;{ %_ . S ~
DIP package with input and output pins aligned in the ‘:I <« I::' T
same direction for easy mounting and PC board layout. N By 05+O:° 5301
& —|254r03 | 0T
P .
88+ 06
1524103
o ¥R @ Features
1)SEFEF - b b TV RRTLATH D, 1) 5-circuit Darlington transistor array.
2) XE 7 (A00mA) DEFR RS 1 THIEET S B, 2) Large-current drive capability (400mA).

3) Inputs and outputs are aligned for easy mounting.

3 ¥ — - 5= ° e e

) ltﬂhb_%/i HRCHTWT, RELPTY 4) Large amplification factor.
4) ERIBIBERIKE L, 5) Can be directly connected to MOS LS devices.
S5)MOS ICLEFRETE S,
® Hg @ Applications
NeTIL /A RRSAN Solenoid hammer drivers

L= K3 4N Relay drivers

. LED drivers

LEDKZ 1\

® JOv Y4477 7L, Block Diagram

[14]ne
E ouT1
E ouT2

110 00179—31—S2G556



BA612

o BB AT ~Absolute Maximum Ratings (Ta=25C)

Parameter Symbol Limits Unit
TEEE Vce 30 \
HRIBE Pa 550* mw
SRR Topr —25~75
R REHH Tstg —55~125
AL72ER Ic 400 mA
ANSHFME (E) ViNt 30
ANBFHE (8B) Vin— —0.5

* Ta=25CLLE TERT 51581, 1CICDE55mWERL 3.

® AZBEIE& 8K X,~ Circuit Diagram

—Ow

R, &
QI o
R,
Rs
o7
R, ==25kq R, =25kQ
Fig.1
® E R HVIStE Electrical Characteristics (Ta=25TC)

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit
ERAEESEHE vce - - 26 \% — —
HHOBRER L — — 100 A Vcec =26V, Vin=0V Fig.10
HAHEFREE) lour - - 350 mA 1 @& #ON Fig.11
HAHEHGEERE) lout Fig.3 - 5 EREFIRFONT 1 EREDH /- ) DE -
aL 7 28MEE VcE(sat) - - 22 ' | ouT =350mA, ViN=17V Fig.11
ERERiEs hre 2000 - - — - —
ANER 1IN - 063 - mA ViN =17V, lout =0mA Fig.11

@ ERMIS14 LR Electrical Characteristic Curves
1000 50
<

~ £ w SEgE FRFEHE |

z 80 5 MR L THzL b

E s

2 s

S 600 é 300

£ %0 s

: \K 3 \\

@» = 200

o 400 > \ Ta=25T

a \ .i;.' \z\\

g & Ll IN

200 =
e ‘\\ 2 Ta=50T \\ .
\ = ~—
o 75 125 3
—25 0 40 80 120 160 % 20 40 50 80 100

AMBIENT TEMPERATURE:Ta (C)

Fig2 HEME% - EEEEEY

DUTY CYCLE: (%)

Figd HWAHER-Ta1—T 141 T4
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BA612

4.0
S 36
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o Z
o 28
w 2
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) o w
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5 e © LR
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[ 2
3 a R=s0c
NN
% 200 00 % 2 4 6 8 10
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Fig4 HAHRMEE - HHE RSN Fig’5 WHEE - AHEEIEN (BEHENY)
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N 10°
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>
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2 i I
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2 100 =
< ©
o 2 1.6
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BA612

@ HAIFEIEEE, Test Circuit
Vee 26V
I
N out
BA612
7
Fig.10
IN out

BA612
|INT
ViN lout
17V
7
l Vour (sat)

Fig.11

©® [5Hf% /Application Example

BA612+ [EIFA

FEMEWE K51 7T &, Figl20 &5 ICHEkK L
7,
AFEATICFEEEFRDOT -V ERMADLIICTITT
F44 - RERMTIDEFHNET,
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BA614

BA614 6ch XERFNF AN

6-Channel Large-Current Driver

® 41#5~1:£R / Dimensions (Unit : mm)

BA614(3, 6EBAYN DAHEMMGEL -V bF
Y247 LA TT, DIP14pinT A DY 2 E—FRAICH
TV, BRLPTVEBICE->TVET,

194403
The BA614 is a monolithic IC consisting of an array of 6
Darlington transistors with input resistors. Itis housed in a R12 4131211109 8 o
14-pin DIP package with inputs and outputs aligned for —“\% O b
easy mounting. S —— 2
w ® 12345867 76+0.3
S ©
T g N
gl ¥ 3 —
o KR R — 3 X’ y
N . = &5 < Ny oy 03%0.
1)BEEA -V b b T T RETLATH B, Z Tl ossres |0BE01
2) BA100MADE KT 1 THlEE, ° L————-I&S 5
) AHANEL4—AEICHTWT, BELP T, : 1524+03
4)MOS ICLE#TE B,
5) EAIHIBERSKE L,
6) A DiE24V, HAMHE24VEEHETH S,
o A&
® Features NI/ A RETAN
1) 6-circuit Darlington transistor array. AV S A
2) Large drive capacity (100mA). LED K5 1q/%
3) Inputs and outputs are aligned for easy mounting.
4) Directly connectable to MOS LSI devices.
5) High current amplification factor. @ Applications
6) High input and output withstanding voltages (24V and Solenoid hammer drivers
24V). Relay drivers
LED drivers
® JOv 744757 .L/Block Diagram
/
IN1 E-———-DO————E ouT
e [2 —DO————E ouT2
N3 [ 3 —-DO——E] ouT3
N4 | 4 ————DO———E ouT4
s 5 Do E ouTs
IN6 E {>O E ouTe
GND | 7 8| NC
—7;7- Sub j
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BA614

@ M AEH,/Absolute Maximum Ratings (Ta=25TC)

Parameter Symbol Limits Unit
TEEE Vce 24 \
AL 728K lc 100 mA
ANBFWE (iE) V4 24 Y
ANWFHE (&) V- —05 v
B2 -FS Pg 550* mw
BEREEE Topr —25~75 c
RIFRERHE Tstg —55~125 c

* Ta=25CLIECEMAT 28B4 12,1CICDE 55mW B LU 3,
® NP s, Circuit Diagram
2 13 3 12 4 n s 10 6 9

- ATNN NG AT

PR DR PR B
[o)} Q6 Qs Q10 Q12
R, =25k IR; =26k R. =25k
Fig.1
© BH A4/ Electrical Characteristics (Ta=25C)

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit
fEREERE (1) vce - - 20 v - —
HORRER L - - 100 MA Ve =20V, ViN =0V Fig.6
ALY Z2RaMEE VcE (sat) — 1.4 22 \ lout =75mA, VIN =17V Fig.7
ANER 1IN — 06 1.2 mA lout =0mA, Vi\=17V Fig.8

o ERMistEh4s Electrical Characteristic Curves
120 | T
= 6 @R B(E 1.4
£ Ta=75C LT —~
T_m ViN=20v 1 T2
5 E
= -2
+ 80 - L
g \ c
o< E 0.8
3 60 T
£ 5
FEEER g e
2
© Z 04
= z
220
% ] 0.2
=
20 40 60 80 100 0 10 30
DUTY CYCLE (%) INPUT VOLTAGE : V|n (V)
Fig2 WABR—Ta—7T1%1 745 Fig3 Ah4s
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BA614

IS
<

COLLECTOR SATURATION VOLTAGE : VG (Sat) (V)

w
N

o

o
o

~
Y

o

50 100

150 200

OUTPUT CURRENT : loyT (mA)

Fig4 s

©® AIFEE X, Test Circuit

Iin

Vin

INPUT

BAG614

Vec @ 20V

OUTPUT

Fig6 HAHRAERAERR

INPUT

BA614

J;17V

OUTPUT

Fig.8 AHERAIEE

©® [,/ Application Example

GATE

BAG14
+ Ei8

Fig.9

g’ll

Vece

]
L —J

3o

OUTPUT VOLTAGE : VouT (V)

Ta=25C
A
4
N 2 a 6 8 10
INPUT VOLTAGE : VN (V)
Fig5 AHHis

INPUT

BA614

OUTPUT

Fig.7 2L 7 2RMEBERTERE

FEMARE ST T3EER,Figon LS ICIERLE

o

BFEYFNICFERBFOY -V EHAB LI
FA4F— FEAMTHRDEFHNET,
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BA6256

BAG256 6chxEirI i

6-Channel Driver

® 51¥~ti& R,/ Dimensions (Unit : mm)

- AT NI

BA6256(3, 6MEAY) DIEEE, AERKFFINT, &
EEMENDKBOLED, YL—, YVL/ITKEEDKT
ANBICEELTWET, BIC, ANDERNISuA (Typ) 194+0.3
£/NE < CMOSOESE K7 1 /SIC4FETT 12
= BEsEi gl
N\ )
o
BA6256 is a low-voltage and large-current driver incor- % O ﬁ
porating 6 circuits, which is designed for drivers of 75 3456 78 € 76+03
LED, relay, solenoid, etc, in the low-voltage operating oy ~
devices, In particular, it is most suitable for the direct Lgri’.“g'f— i jf, L \ =
driver of CMOS because input current is as small as 5 jJ‘?'- 5 \_/,\’
uA (Typ.). I 55401 03+0!
4 —}t-—254+03
o
88+0.6
PY ﬁﬁ 1778 £ 03
1) HHERA00MAZ TO KT 1 THRIEET H B,
2) 2 bO—JHFH &,
JANA L E-FLIANE,
® Hii
® Features NTILIARRTAN
1) The IC can drive devices of a maximum output cur- JL—FZa4N
rent of 400mA. LED K5 1 /%

2) Equipped with strobe pin.

3) High input inped .
) High input inpedance @ Applications

Hammer solenoid driver, relay driver, LED driver.

® JOv Y44 7% L,/Block Diagram .

C

sT| 1 EI Vee

EI ouT1
E ouT2
I3] ouT3
E ouT4
il ouT5
E ouT6
o

YYYYYY

JEHHAE

00189—31—S2G556 : 117



BA6256

© MEREIEHRL R/ Circuit Diagram

ouT1 ouT 2

15 14

R1.5,9.,13,17,21 =25k}
R2,6,10,14,18,22=10k(}
Rs.7,11,15,19,23=4880)
R4.8.12,16,20,24=6 k()

R2s,26,27,28,29,30="40k Q2

INT N2

® i3 AFEH,/Absolute Maximum Ratings (Ta = 25°C)

Parameter Symbol Limits Unit
BHEEE Vee 11 v
BR2EPS Pq 1350 % mw
ADEESEER ViN —05~Vce v
HAER lo Max 450 mA
BhE R Topr —25~75 C
RIFREEE Tstg —55~125 T

*Ta=25CLIECIERAT 531881, 1CIKDZ135mWERL 3,

©® EXAY441E/ Electrical Characteristics (Unless otherwise noted, Ta=25C, Vcc=6V)

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit
EAEEHE Vee 3 6 10 v - Fig. 3
N ULXIVAHDEE Viu 3 - - \ louT=200mA, 1 EF&D »ONBF Fig. 3
O-LAWAHEE Vi — — 1 v loyT=100 u A, 1 ERRD A ONBE Fig. 3
HhRIMEE VGE (sat) - 06 - \ louT=400mA, 1 EI}&0 H#ONB% Fig. 4
HAER (1 E58) lout - - 400 mA - -
AHER Iin - 5 — pA louT=100mA, V|\=6V Fig.5
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BA6256

o ERMIS14ahiE Electrical Characteristic Curves

T 500 T [ T
| 6 @RI EIE
| #EL 1 HakLE
‘ | Ta=rsenT
1600 I 400 !
1 &
s \ H \
b |5
4 300
2 " Nigomw 4 \\
2
9 o
= =
<
& | g \ N
B 800 b e
o |
s
& S50mw | | 3 Veo=19V \ev 6v
2 | ‘L < |
g | i < |
400 | Pag 3 T N
T NN |
oL l=2sc 1 25¢C 75¢ Y, 125¢C 0 \ ‘
—0 0 % 80 120 160 0 20 20 60 80 100
AMBIENT TEMPERATURE : Ta (C) DUTY CYCLE: (%)
Fig. 1 HFABX—EREESYE Fig.2 HHER—FT21—FT1H1 754

©® AIFEE &R, Test Circuits

% Vee

A o1 BA6256 [~

- AT NN

1 T our=100mA

2 2
[l Il
8 z
s > GND
l l (1pin=0PEN)
Fig. 3
-
Vee
@ l 1 out =400mA
IN ouT
BA6256 0—
2 3 GND
il [
] L z
> >
T T
(1pin=0PEN) _\L Vee(sat)
7 Fig. 4
(A}
=/
I ouT
22Q
Vee
IN ouT
BA6256 o
L GND
&v
Vee VIN
Viw
Vio (1pin=0PEN)
Fig. 5
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BA664

BA664

BA664(z, 75> TH 14— RERBL, ST EGE
BUICTBLHICHARLAEICT, AHhERMEL—-1U>
FL RS2 TURX4TL 1 6EBALNTT, DIP14pinTA
HAPEL2RA—AEICHTWT, BREULPTVEBICA>
TWET,

The BA664 is an IC built in with clamping diodes, and
developed for the purpose of reducing external compo-
nents possibly. It is provided with 6 circuits of Darlington
transistor arrays with input resistors. The device is
housed in a 14-pin DIP package with inputs and outputs
grouped for easy mounting.

o Kk

NBEEF UL b b TIRETLATHD,

2) 100mA Max.DER K5 1 7 A Af8E,

) AHENDEL—FRAICHTWT, RELPTL,

4 MOS ICLERETE 3,

5) ERBIREKIKE LY,

6) A 38V, HWE27V EBWHET 5 Do

N BEHAR S THANY I T 414 — KPR
hTwad,

6ch XE RN/
6-Channel Large-Current Driver

® 5~ %EX,/Dimensions (Unit : mm)

19.4+0.3

i
il
0

>
®
1Y
il
oo

No

@)

(=}
+
o}
©

-
nNf
[
»[
o
off
~(

7.6+0.3

N
15 =+

=
0.1
asarog |08+ 03%

88+ 06
1524403

|

{

74405
32+02 42403
' —H»o.a

® Features

1) Six circuits of Darlington transistor arrays.

2) High maximum drive current of 100mA.

3) Inputs and outputs are grouped for easy mounting.

4) Directly connectable to MOS IC devices.

5) Large current amplification factor.

6) High input and output withstanding voltage (38V and
27V).

7) Built-in clamping diodes are provided to enable the
drive of inductive loads.

o A& @ Applications
NTIYLI/ARKESAN Hammer solenoid drivers
.= . Relay drivers

yL— N

/ . _I? K 'f LED Drivers

LEDRZ 1N\ Small motor drivers
IERE—-ZRTAN Lamp drivers
FLTRITAN
120
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BA664

® JOv 44 7F% 5L, Block Diagram

©® AZEIEEIS KX,/ Circuit Diagram

R1=25kQ Rp=25kQ R3z=2kQ

@ #:34| A F 4%, Absolute Maximum Ratings (Ta=25C)

Parameter Symbol Limits Unit
EREE Vce 27 v
ALY 2ER lc 100 mA
ADRFRE (E) v+ 38
ADBFRE (&) V- —05
B3PS Pg 550 * mw
BEREEH Topr —25~75 T
RIFRE#E Tstg —55~125
* Ta=25CLIETHEMAT 348813,1CICDEL.5mWE B L %0

® EXM4514 /Electrical Characteristics (Ta=25C)

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit
fEREEER (1) Vce — - 20 v - —
HhY -8R I - - 100 HA Ve =20V, VIN =0V Fig.5
L7 2MAEE VCE (sat) - 14 22 % louT=75mA, VN =17V Fig.8
ADER (Y] - 06 14 mA VIN =35V, lout=0mA Fig.6
44— KU-J&RK| lp - - 100 HA VR =20V Fig.7
44— FRAREE | VF - 1.2 - v IF =75mA Fig9
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BA664

©® EXRAVIS14ahEs Electrical Characteristic Curves

MAXIMUM OUTPUT CURRENT : 1 ouT (mA)

OUTPUT VOLTAGE:VouTt (V)

® T
6B EE |
Ta=75CLIT
o ViN=20V |
TN
? AN
N
n N
N
2
I~
20 40 60 80 100

Fig2 HAER—Ta—71 %1 744

DUTY CYCLE (%)

Ta=25C

28!

20|

4

6 8 10

INPUT VOLTAGE : VIN (V)

Fig4 AdH4tE

©® AFEEEEE, Test Circuit

INPUT

?8

BA664

ouUTPUT

Fig.5

INPUT

o

>
<

COLLECTOR SATURATION VOLTAGE : VCg (Sat) (V)

BAG664

OUTPUT

0

Fig.6

w
N

b
a

k.

\"'

©

50

100 150 200

QUTPUT CURRENT : oyt (mA)

Fig3 HhisM

INPUT

KA\\ Vee
O
{) 8 e 20v

OUTPUT

BA664

Fig.7
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BA664

INPUT

BA664

l 7

Fig.8

@ & Hfl/Application Example

OUTPUT

lout

Vce(sat)

—

INPUT

O— BA664

Fig9

(BpinikEREVCcCLIEHKET 52 &)

Fig.10

ouTPUT

VF

X BEMEFE RS T THEERFGIODLSIHERLET,
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BA12001/BA12002/BA12003/BA12004

BA12001/BA12002

BA12003/BA12004
BREAXBERSI -V NIV RETLA
High-Voltage, High-Current Darlington Transistor Arrays

BA12001, BA12002, BA12003, BA12004(3, #—1 > k
PhILUR8E THBARL CEREABRO T Y
ZE2TLLTY,

DL—aq G E0FEHATEHERTIHEILESL
$— JIRIRAY 1 A — KX, N—IERFIREH £ AR L
TWB L, SMITBRPDESTTHET,
HATWENBOVEFL, HAER (S > 7 &) 6500mAL
REVDTEED KA NPFJFEDA 2T 2~ AU
RETY,

The BA12001/BA12002/BA12003/BA12004 are high-
voltage withstanding, large-current transistor array that
contains 7 Darlington transistors. Built-in surge absorb-
ing diode, required for use with inductive load, e. g.,
relay coil can eliminate parts to be externally con-
nected.

o Fik

1) AT RS KA Z WV (lour=500mA Max.),

2) HAMEP»ELV (Vour=50V Max.),

JYH—-UL b bFLI 2% THRBRABLTWS,
A HDBRICH—JVIRAZ I+ — REREL TV 5,

® Features

1) Large output current (Ig=500mA)

2) High withstanding voltage of output (Vq=50V)

3) Built-in 7 Darlington transistor circuits

4) Built-in surge absorbing diode in the output stage

® R
LED,5>7, YL —, YL/AFREEDRTAN
BREFENDI2T1—R

® Applications

Driver for LED, lanm, relay and solenoid
Interface for other elements

@ #J5~1%=/ Dimensions (Unit : mm)

104+03
R12 3161514131211 10 9
4\"| oM oo Mo ™
3
O _I"H
9
J 7 7 CT O CT0d ©
72345678 76403
o, i N
® 4
ST ST R — -
I R
g oA
~ot o 05+0.1 03+
& —~H—254x03
P )
88%06

1778 £ 03

® JOv 44745 L/Block Diagram

N1 E—Do—g:l_—ﬁl ouT
IN2 |ZJ—{>c —- [15] out2

o (3> il ours
Na [T > —- 73] outa
o (5o ours
o [E]—{>o— - oue
w7 [T >o—y— i our?
anD [2] LT3 com

124
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BA12001/BA12002/BA12003/BA12004

o REFE ISR/ Circuit

Diagrams

——»—0 CoM

S oUT
IN O—
x
7.2k
3kQ
1¢ © GND
»r
Fig. 1 BA12001
—p—0COM
" ———t———00UT
12.7kQ |
! S
5 7.2kq A
l A
! 3k0
I
Lo - OGND
mr
Fig. 3 BA12003

Fig. 2 BA12002

—P—o COM

10.5k0 ———0 OUT

|

s ]

| 7.2kQ i

! —

! 3kQ

[ S PN— - OGND
™

Fig. 4 BA12004

® #faxi i K E 4/ Absolute Maximum Ratings (Ta = 25°C)

Parameter Symbol Limits Unit
EREXT Vce 50 v
APEE (BA12001 (385 < ) ViN —0.5~+430 v
AHER (BA120010) &) In 25 mA/unit
HAEHR lout 500 mA/unit
GNDi T &% IaND 23%1 A
B8PS Pg 1100*2 mw
H4%— FUEE Vg 60 v
H4%— KIEER I 500 mA
BERAEH Topr —25~75
RIFRE#HE Tstg —55~125

*1 JULZBE20ms, Fa—F 1Y 1IN =10%, 7EERER,
* 2 Ta=25CLIETHEATIHBEIE, 1CICOX1IMWERL B,

©® HEIEEN{ES {1+ Recommended Operating Conditions (Ta = 25°C)

Parameter Symbol Min. Typ. Max. Unit Conditions
HHER lout - - 350 mA Fig. 8,9
TREE Vce - — 50 v -
AHEE (BA12001 (3f& <) VIN - - 30 \ -
ADEF (BA12001D &) 'Y - — 25 mA/unit -
222 PS Py - - 1100 mw Fig. 7
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BA12001/BA12002/BA12003/BA12004

® EXNIE/Electrical Characteristics (Ta = 25°C)

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit
i DEA- 5 I - 0 10 uA V=50V Fig. 5
B eE hre 1000 2400 - v VCeE=2V, loyt=350mA Fig. 5
094 1.1 louT=100mA, I|IN=250 A Fig. 5
HARMEE VCE (sat) - 1.14 1.3 ' lour=100mA, IIN=350 A Fig. 5
1.46 16 louT=100mA, Ij\=5001 A Fig. 5
BA12002 10.2 1
BA12003 ViN - 175 2 v VGE=2V, loyt=100mA Fig. 5
BA12004 253 5
BA12002 104 12
AHEE BA12003 ViN — 191 24 v VGE=2V, loyt=200mA Fig. 5
BA12004 2.75 6
BA12002 10.7 135
BA12003 ViN - 217 34 v VCE=2V, loyT=350mA Fig. 5
BA12004 327 8
BA12002 0.88 13 ViN=17V
AHER BA12003 Iin - 090 135 mA Vin=3.85V Fig. 5
BA12004 039 05 ViN=5V
4%~ FBER IR - 0 50 uA VR=50V Fig. 5
44— FEEE VE - 173 2 v Jp=350mA Fig. 5
ANBEE Cin — 30 — pF Vin=0, f=1MHz Fig.5

& : BAI200IOANEE, AHTRBIMIFERICLYET,

©® AIFEE R, Test Circuits

() HHY— 78 1L (2) BATAANRE hre—" @) ANEE Vi
HAOEFIEE Ve (sat)
OPEN OPEN
OPEN
OPEN ok ' | . L
© ! lo o ‘
T
Vel
OPEN —
Tllﬂ OPEN T e
OPEN -
o : o OPEN A Ve
Vi
J' 1 OPEN
OPEN
(7 AhBEE Ow
OPEN
f
EXTAVE P M OPEN

Ty
Lo

TEST SIGNAL LEVEL 20mVrms

Fig.5
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BA12001/BA12002/BA12003/BA12004

® [5A%./ Application Examples

+

MyLr—Fsa4n (2LEDK T 18

Fig.6

o [CADENEEHRIF

BA12001(x, PMOS, CMOS, TTLZ () —#Eay 4 RIPE IR
CEBEREELSAB NSV X2TL1TY,
N—ZERE25MAILFIRRT B -6, TRFIREME A
HICEINER T I LEFHIET,

o B Y45 /Electrical Characteristic Curves

1200

1100
1000
g
E 300
&
]
E 60 N
o \
a N
2 a0
w \
E3 AY
g \
200
\
\
\
AY
-25 0 25 50 75 100 125
AMBIENT TEMPERATURE :Ta('C)
Fig.7 FFRBX—FEEIEYE
500
400
g 30 |,
£ 30
z
w
=
> =M
R ANLE
= A\
=) \\
a R
5 R
S b )
100 fERRMIE .
0 k3
10 20 30 40 50

SUPPLY VOLTAGE : Veo(V)

Fig.9 HABHR—EEEEEM

BA12002(3, 14~25VROPMOSEE#ETE 3 &£ IZ5%
SHEhizbDT, ANBHREHRTZ-DFTNEThDOAND
KRN T MRS A — K (TV) RUER AV ESIICIE
BEIhTuwxd,

BA12003}3, TTLX |2CMOS (SVEI{ERF) & BFATIRET T,

ADERERELLHEICHRT 2 7-DICERTADOANDICIE
EIRAPBINCER SN TVET,

BA12004(f, 6~15VOEFEE % HL15CMOSX(3PMOS
DHNEBERTEBLIICREILEBOT, AHERER
2EEICHRT 550, ThZFhOAHCRIERI» BT
KRS TVWET,

Zh5ICDVWT, B, RT11\OHDEBREOMICHE
BLTLEEW, BEANIIERELSICERET S -
HIZ, COMIEF (9pin) FERICHER LTSV,

500 -
£ EIFEONES
400
<<
E 5 w< 2%
= 300
z
w
& \
] Ta=257C
3 0 N N
2
5 [~~~ tioma
2
S 100 Ta=75°C I~
64mA
| B4mA |
0 20 40 60 80 100
DUTY CYCLE (%)
Fig.8 HHEHR
DI N .
Ta=25'C 1
VeE=2.0V T
5000
& -
200 pd
S //
(&}
[ 1000
w
o
5
3 500 7
4
8 A
W4
200 ,/
100
10 20 50 100 200 500 1000

OUTPUT CURRENT :lout(mA)

Fig10 BEREREER—HHE i1
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BA12001/BA12002/BA12003/BA12004

500

8

OUTPUT CURRENT : lout(mA)

500

400

200

OUTPUT CURRENT :lout(mA)

Q

//14|N=250 wA

—Ta=—30"C

Ta=25'C

Ta=80"C

0

A
0.5

1.0 1.5

2.0 2.5

COLLECTOR TO EMITTER VOLTAGE :Vce(V)
Figi1 HWHABK—IL 72T 3, 2RIEENNY

T
// iN=500 yA

//

A— Ta=—30"C

/o

[

—Ta=80"C

|

‘0

0.5

1.0 1.5

2.0 2.5

COLLECTOR TO EMITTER VOLTAGE :Vce(V)

Fig.13 HWHER—IL I 2L Iy 2BEHM

&

/

Ta=—26C
Ta=25C
Ta=75'C

INPUT CURRENT : In(mA)
=)

Y

10

20 30 40

INPUT VOLTAGE : Vin(V)

Fig. 15 AHE#R—AHBELM (BA12003)

OUTPUT* CURRENT : lout(mA)

/ IIN=350 uA

/

/)

7L Ta=25°C

™ Ta=80C

0.5 1.0 1.5 2.0
COLLECTOR TO EMITTER VOLTAGE :Voe(V)

2.5

Fig.12 HABHK—IL 7213y 2MHEEEN

INPUT CURRENT : 1, (mA)
N

Ta=—25°C
Ta=25°C
/ Ta=75°C
/
0 10 20 30 40

INPUT CURRENT : In(mA)

INPUT VOLTAGE : V (V)

Fig. 14 AhER—AHEBER (BA12002)

10

20 30

INPUT VOLTAGE : Vin(V)

40

Fig. 16 ANEHR—ANEEEE (BA12004)
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BA12001/BA12002/BA12003/BA12004

OUTPUT VOLTAGE : V¢ our (V)

OUTPUT VOLTAGE : VouT(V), VCE(V)

25
Vour =20V
Ll=68ﬂ
20 1
- Ta=75°C
—Ta=25°C
15 ~~Ta=—25°C
10
5 kk
04 6 8 10 12 14

INPUT VOLTAGE : V (V)
Fig. 17 HHBEE—AHEELE (BA12002)

25
Vour=20v
RL=680

2 —ra750
1Ta=25C
\ -Ta==25C
15 \\
10
5 L

N

1 2 3 4 5
INPUT VOLTAGE : VIN(V), V)(V)

Fig.19 HAEE—AHBTEMH

T
Vour=20V
RL=680Q

20 \\

Ta=75C
| I W >4
Ta= 25
15

KQ\\
0.5 1 1.5 2 2.5
INPUT VOLTAGE : Vin(V)

Fig.18 HAHBE—AHBESMY

OUTPUT VOLTAGE: Vce out(V)

]
/
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BA618

BA618

LED K14/
LED Driver

BA618(3, 7/ 4> FOLEDR RSB E KS17TCE 3 &
HICRRENLICT, ERBO7THEBAYTY,
DIP16pinT A AWP R—ABICHTWT, EELP TV

EBEICE-TVWET,

The BA618 is a monolithic IC consisting of 7 positive-
logic 7-segment LED display driver circuits. It is housed
in a 16-pin DIP package with inputs and outputs aligned

for easy mounting.

o Mk
N 7TERRAYN TH B,

2) RK100MADER K5 1 THAIRETH B,
3) AN P BL—HEICHTWTEE LR T,

ATTLEERTE 3,

@ Features
1) 7 built-in circuits.

2) Large-current driving capacity (100mA maximum).
3) Inputs and outputs are aligned for easy mounting.

4) Directly connectable to TTL devices.

® JOv 744 7% 7 .L,/Block Diagram

® #¥s~t k[, Dimensions (Unit : mm)

194203
R12 151514131211 10 0
‘\ o S e O e B e B e B e O o' .
(=]
O ‘IH
9
{(e]
SSRGS Ry e gy ey s )
72345678 76403
©
o °"°31F* S —
S| & j+|
) \w—
I T p
oo 1
g 0.5+0.1 030
& 1t 254z03
P
177803 88+06
e A
LEDKZ 1/
UAVES & A

- @ Applications

LED drivers
Relay drivers

ouTt |1

out2 2]

[16] N1

E IN2

outs 3]
ours [4]

14|IN3

[13] ina

ours 5]

12| INS

outs 6]

ouT7 | 7

/\/\A%y\ I\

11] IN6

E IN7

Vee E

B
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BA618

® 3B AEHR,Absolute Maximum Ratings (Ta=25C)

Parameter Symbol Limits Unit
BREE Vce 16 v
& 2EPS Pq 500* mw
BHIEREEHE Topr —30~75
RIFREHE Tstg —55~125 [
BRAX K> 1TE%h lout 100 mA
ANFEEEHEA VIN —05~16 %
* Ta=25CLILETHERAT 38481, 1CICDESMW £i8 L 3,

© AZEEIER#E L X~ Circuit Diagram
BA618 l7 B Vee(8)

® ES K451/ Electrical Characteristics (Ta=25TC,

INPUT

Fig.1

OUTPUT

GND(9)

Vee=10V, R, =100Q, C, =20pF)

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit
H7 (Low) BIIRE I ccioFr) - - 500 HA — Fig.4
A (High) AHER | | inon - 0.4 08 mA ViN=5V, VouT Z 8.5V Fig4
Hh (High) AhEE VinoN) — 19 25 Vour =85V (RL.=200Q) Fig.4
Hh (Low) EE V IN(OFF) 0.8 15 - Vour =3mVv Fig.4
H# (High) EE VouTin) 85 8.9 - ViN=3V Fig.4
HhLow) U —7&E% | | oyoFF — - 30 A V n=08V Fig.4
H (High) ADEEL| Vinnon - - 19 3 v Vour =85V Fig.4
© EXAVISEER, ~ Electrical Characteristic Curves
2.0 20 -
Vee=10V _|
RL=100Q
< 1.6 S 16
£ Z
~ =
z 3
- >
R > 2
& 5
w
& / =
2 08 o 8
o / Q
5 A =
o / 2
4
- 0.4 // 'é 4
//
0 ~ 0
(o} 4 8 12 16 20 [0} 4 8 12 16 20

INPUT VOLTAGE : ViN (V)

Fig.2 AN

INPUT VOLTAGE : VN (V)

Fig3 AWM
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BA618

©® BIFEE &R, Test Circuit

O Vcee=10V

OUTPUT

<
R =—=C.
Lé =20pFCV

)

Vour

717GND F 8709 7RBBOMESETT,
Fig.4

® SR,/ Application Example
ETALRRSAN

BA618)5 @& 7 1 —«/w:
—115 2 FVWY
1 2 3 bt ﬁ'
—~13 0 4 —'\/\,A,: F
Ri~R, Bk g vap' q
I PAC
LED I o
7T A2+ e 8 75y h KIA%
. 7T AL RESAIS oy 14 1
g 13 2
i s
n
I | : 41—
e
FUy bET AN o el
BA614

Figs 774>k, 57%y FLEDK S 1 /N B
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BA6250/BA6250F/BA6251/BA6251F

BA6250/BA6250F e 5> b k5252571

BA6251/BA6251

ZDICH, Tchd k5> VX2 T LA T, B, VIRE
EDTAALEESIC, LFRICRN 1> 5 —7 1 — AL,
5V ILEDL EDEERD KT 1 TRICKRETT

The BA6250/BA6250F/BA6251/BA6251F are 7-channel
Darlington transistor arrays. They are especially suitable
for interfacing between microcomputer unit of VTR and
each IC, or between ICs, and also for driving low-current
device such as LED.

® R
1) IEH30V (Max.) & &0,
2) HAEHH20mA Max. (Vinz3V) TH 3,

@ Features

1) High withstand voltage (30V Max.).
2) Output current is 20mA Max. (V\y 23V).

o ALPE i8Rk X,/ Circuit Diagram

7-Channel Darlington Transistor
F Arrays

@ 45~ R,/ Dimensions (Unit : mm)

BA6250/BA6251
19.4+0.3
R12 161514131211 10 9
_\' Inl el lal el =l .
(=)
: 7( O —Lt
18
S5 B S Ry SN gy G Sy S gy B
172345678 76+03
©, IR o
- ® y
of FToTF jg" S
el «
3T 3 i
~) N $0.
ol 05+0.1 03
3 254103
o
T
1778 £ 03 88+06
BA6250F/BA6251F
100+0.3

161514131211109
HAAARARAA

ol
ol o
(4\"' +H
L <,
© <+ O

HHHHH
23456

~Nm

1 8
=3 g -
.ﬂ,-——é{: i o'%:f% __‘%z
oFs f fﬁm |
8 = 0.3Mn. 'O
S 127402 04501 "

® 7Oy 45414 7% 5L, Block Diagram

BA6250/BA6250F

N

INlE——{ S>o———16] ouT!
IN2 EL——DO——E ouT2
IN3 E————{ >o——~l_§_] ouT3

N4 E“—DCP——E ouTa

we [(6 | E 0UT6
IN7 [j 10] out?
anp (8]

9 [N.C.

ING E———{ >0 12] 0UTs
[>o
[>o
.

00188—31—2SG556
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BA6250/BA6250F /BA6251/BA6251F

® B ATER /Absolute Maximum Ratings (Ta=25C)

Parameter Symbol Limits Unit
BREE Vceo 30 Vv
B33 =PS Pd 500 * mw
BIFREER Topr —25~75
RIFREHE Tstg —55~125 c
ANEE VIN 30 \
HHER 10 Max. 30 mA

*Ta=25CLLE CERT 518813, 1TICDESMWER L 2,

©® EXHIHE/ Electrical Characteristics (Unless otherwise noted, Ta = 25°C, Vcc =12V)

Parameter, Symbol Type Min. Typ. Max. Unit ] Conditions Test Circuit
BA6250/BA6250F — 12 28 —
HAhEREEEHH Vo \% Fig .1
BA6251/BA6251F - 12 28 —
BA6250/BA6250F 3 — — | ouT=20mA
NALAXWANEE| Vi v Fig.1
BA6251/BA6251F 2 — — lour=1mA
BA6250/BA6250F — — 06 l our<10HA
O-—-LA~Jb Vio v Fig.2
AN _ BA6251/BA6251F | — - 03 | our =101A
HHEE Vour BA6250/BA6250F - — 14 | ouT=20mA, V|n=12V
v Fig.1
WHERIFERE Vceay | BAG251/BAB251F | — 03 - 1 ouT=10mA, V)y=12V
BA6250/BA6250F — — 20 ViNZ3V
HHER I out mA Fig.1
BA6251/BA6251F — — 20 Vinz12V
BA6250/BA6250F | — - 06 1 our=10mA, V|y=12V
ANER I'in mA Fig.1
BA6251/BA6251F | — — 06 1 ouT=10mA, V)y=12V
HhY—7Exn I BA6250/BA6250F — - 1 uA Vcc=28V, V=0V —

©® BIFEE R, Test Circuits

BA6250/BA6250F BA6250/BA6250F
BA6251 I!qusi F lout BA6251/BA6251F
Iin lout
BN w7 qunT 10~16r 2T —r—o N7 juniT 10~1612% 00— (A
] ; l
12v
Vin GND VcE (sat) Vin GND

Fig.1 Fig.2
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BA6257

BA6257 7chXBRFFAN

7-Channel Driver

@ 4s~t3%X,~ Dimensions (Unit : mm)

BA6257i%, TEIREA Y DEERTY L 2NV L/ AR
KSANTE, MOSICHHBEEFFITTERLIAD
1 E—FLAPEL, 75T 41+ - FERRL,

94+0.3

DIP16pInAY) TEH LP TR ELTVET, I———L——‘
R1.2

6151 121
The BA6257 is a 7-channel hammer solenoid driver for \ R
printer of the electronic calculator. Input impedance is so
high as to be drivern directly from MOS IC, It is built-in
with clamping diodes, and housed in the DIP 16pin pack-
age, thus enabling to be mounted easily.

»
-
o

i]

]
o
+
0
©

‘°°-1 g ~
of‘(’ :;l / \ :
S— (3]

~g O |p3

[
»
o]
o[
oof]

=
12 7.6+0.3

74105

32+02 42+03

0340}

05+0.1 Je

88+0.6

—~}—-—254+03
o 45K

NTEERSE - h T TX2TLATHSD,
2) 100mA Max.DEFR KT 1 THEEET H %o

3) MOS ICEDEFERIBET H B,

1778 £03

4) A HITES8Y, HHE24V EBMETH 5,
5) FEMAR KNS THRNI S T4+ - FERRL
T3,

@ Features ® JOv Y44 7% 5L, /Block Diagram

1) 7 channel 1 Darlington transistor array
2) Possible to drive 100mA Max. current.
3) Directly connectable with MOS IC. N\
4) High withstand voltage: input 38V, output 24V.

5) Built-in with clamping diodes for driving inductive 'N’E

Do 16|0UT1
load. L,}_

e g ina| 3 14]0UT3
NewIL /A RKETAN -

Yyr—K34N N4 [ 4 -———{>o-[ﬂ— 13|ouT4

LEDRZ AN

IN5| 5 Dotﬂ— 12]0UTS
@ Applications |

Hammer solenoid drivers - IN6 | 6 {>o ]

Relay drivers

LED drivers ~N7[7 % 10]ouT?

GNDE — 9 |Vee
17 BA6257

00190—31 —82G556 135
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BA6257

© NEREIRIERE, Circuif Diagram

QIB - TIS

R, 25k , R, 25kQ , R, 2k0

©® %R K EH ~Absolute Maximum Ratings (Ta=25C)

Parameter Symbol Limits Unit
TREE Vee 24 v
B3PS Pg 500%* mw
BfEREHA Topr —25~75 %
RIEREHH Tstg —55~125
ALy 2 EH lc 100 mA
ANEE#HAE Vin —05~38 v

*Ta=25CRILLECHAT 3BEI,1CICOESMWER L S,

o ES M5/ Electrical Characteristics (Unless otherwise noted, Ta = 25°C, Vcc = 20V)

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit
EREEHEE (Hh) Vcc - — 20 v —
HhY -8R L - — 100 HA Ve =20V, Vin =0V Fig.1
aL T 2RBMEBEN VCE (sat) - 1.4 22 louT =75mA, ViN =17V Fig.2
JL 7 2BMEE 2 VCE (sat) - - 22 loutr =75mA, VN =8V Fig.2
ANER 1IN - 0.6 1.4 mA lout =0mA, ViN =17V Fig.3
A4 A —K) -8R IR - - 100 uA Vg =20V Fig.4
44— FIEAEEE | ViN - 1.2 - v IF =75mA Fig5
©® AIFEEEEX Test Circuit
9 9
I ® f
IN out IN ouT
1 Unit O 1 Unit
10uT
is lv is v CE(sat) T
Fig.1 Fig.2
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BA6257

Tg
IN ouT IN ouT
A 1 Unit o— 1 unit

Fig3 Fig.4

IN ouT
o—f 1 Unit

ATNNNUNNIT

Fig.5

o ERAVFI%ihER Electrical Characteristic Curve

120
E100
5 7 EsA AN B
=3 Ta=75CLHTF
o Vin=20V
E 80 \
s \
o
3 &
v
ol
o
£ ol \
3 -
< N
=)
2
x 2

AN

s \

0

0 20 40 60 80 100
DUTY CYCLE (%)

Fig6 WHER—T1—7«H 170454
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BA6212

BAGZ-' 2 8ch XKEBRKZAN

8-Channel Large-Current Driver

® 4¥5~13%E / Dimensions (Unit : mm)

BAG212I3 AR KT 1 TORIEEL 8ABAWDE/ Y
Yy JICTT, A00MADKERPEATE, X bA-T
BFFHOTVB DY - TY 20 KS 1 NEREIC
BETT. AN, CMOSEDERHARET T, 26303

R12 2019181716151413 12 11

The BAG212 is a monolithic IC containing 8 circuits o -T2
enabling to drive large current. It is most suitable for O *m*
H P e g e g e ey e g e e e o —_—©
driving a thermal printer circuit because it can be used T 5345678 910 76403
for large current of 400mA, and is provided with a strobe N 8
terminal. AE ! “—-—Lv\.
& H ) ) 1
~ o 05+0.1
P 03+01
BE o 25403 L l
o } i ; !
2286103 88106
1) 400mAE COREBHR K71 THFIRET H 3,
2) 8EBANTH B,

3) 2 FA—-THFH VTS,
4 BEAD, BAPR—ARICHTWS LD, FELPT
Vo ® 70y % 44755 L,/ Block Diagram

5) AN CMOSEERTFIRETH B,

|

V‘ VJ V‘ i?JWJVJ vJ Vj (

@ Features sT l—j

1) Possibility of driving large current up to 400mA.

2) Provided with 8 built-in circuits.

3) Provided with a strobe terminal.

4) Easy to mount because of each input and output termi-
nals being arranged in the same directions. IN3 | 4

5) Input is directly connectable with CMOS.

[20] Ne

19] ouTt
(18] out2
17] ouTs
16] ouTa

° g N5 [6 (15] outs
H#—wNTY 4 e [7 14] oure
N 7 [8 13] out?
Y- 4

LEDE ED KRS AN IN8 | 9 E ouTs

GND [10 'E] Voo
@ Applications
Thermal printers
Motors

Relays

Drivers for LEDs, etc.
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BA6212

@ 3B AR ~Absolute Maximum Ratings (Ta=25C) ©® ABE 48R X/ Circuit Diagram

Parameter Symbol Limits Unit © Voo
TREE Vce 7 v
Hi#3-FS Pd 1100 * mw
iERAE A Topr —25~75 c
RFREEE Tstg —55~125 T
BAHHER lout 400 mA o OUTPUT
BRAHHERE Vout 14 12~19
RAAHERE VIN Vce

* Ta=25CLILETEAT B8, 1CICOZIImMWER L Do

Fig.1
® EXHFHEElectrical Characteristics (Unless otherwise noted, Ta=25C, Vgc=5V)
Parameter Symbol Min. Typ. Max. Unit Conditions
HARMEE 1 VouT1 — 02 03 % lout =200mA, ViN=1V
HARBIEE 2 Vourt2 — 04 06 \" lout =400mA, Vin=1V
HAV—7F#R1 loL1 - — 100 HA ViN=3.6V, VouT=12V
HhU—-IE#K?2 loL2 — — 100 HA VIN =1V, VouT=12V, VsT =03V
ANER fIN — 0.5 1 mA VIiN=0V, louT=0mA
O—-LANIVAHDEE Vie - - 1 \Y —
NLULANIVADEE ViH 36 - - Vv —
® [,/ Application Example
g FEREH
h
STAN 1 an
2 19 [:ﬁ' ,
3 L
4 7 —
AN 5 BA6212 % —
— I |
6 5 —
14
7 1
— I
8 13 —
— I
9 12 [:’
10
Fig.2
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BA6212

©® EBRAVISEEhE Electrical Characteristic Curves

500

=
3 3
400
E \ 2
= =
8 = Vee=5V
300 g [
- =z
z \ pm} \
w o -400
o @
24 2
D 200 o
o - \
= 2
z Ta=75C Ta=55C % —200 N
5 o -
) ]
| \
0 : 0
0 20 40 60 80 100 0 2 4 6 8
DUTY CYCLE : (%) INPUT VOLTAGE : Vin (V)
Fig3 £F v X IVRAEA L HBRHNER Fig4 ANERIFE
16 10
Vee=5V
= S
5 ‘2 < 8
o 5
> (]
.. >
w -t 6
3 5
> (@] 4
- >
po) | g
o 2
g 4 o
3 5 .
o
0'o 2 4 6 8 0 0 0.2 0.4 0.6 0.8 1.0
INPUT VOLTAGE : Vin (V) STROBE INPUT VOLTAGE : Vst (V)
Fig6 AHRL v alREEEH Figé6 A bO—J7ADEM
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BA823

BA823

8EYMIUTINALINSLIVTIMNRFAN

8-Bit Serial Input Parallel-Output Driver

BA823(3,8E v U PIA L INSLILTYI M RI AN
TTo Y=y RRLEDXFRRBLEEDR T AN
BELTHEELAEE/YDYIICTT,

The BA823 is an 8-bit serial-input to parallel-output driv-
er. It is a monolithic IC developed for use as a driver for
thermal head, LED character display.

o R

1) RA200mMAD) K5 1 TEEQD & 3,

ZAMA-THFERSATRAITNAITEAL R
A-1L7T3E, RS4TLTVEVWEBOERER ST
ZENTES,

) F—AHABRFERDTF—-2ADhELTHERT S L&,
HRYy— FIEGHTIRETH 3,

HFTRNTSL R, NT—F52 RESBEEShT W3,

5) TTL,CMOST K5 1 7AJ4E,

o A%
Y- T bAy RBRSIN
LEDYFRRBHA KT IN

® 7Oy 74475 .L,/Block Diagram

® 4 s~Fi% R,/ Dimensions (Unit : mm)

19.440.3
A2 16 15 14 13 12 11 10 9
o T O e s N e Y e N |
‘—\ ™
=
O Fi
H
<
| 50 S [y NN [ U [ S R BN g A |
1 2 3 4 5 6 7 8
7.6£0.3

©
o

T/ j@ _T:
- 0.5+0.1 0.3%£01

}-2.54+0.3

! 17.7840.3

7.41+0.5
3.2+0.2 4.2%+0.3

©® Features

1) Driving capacity of 200mA at maximum.

2) Non-driving current consumption can be reduced by
means of controlling a strobe terminal with drive tim-
ing pulses.

3) If a data output terminal is used as a following data
input, the cascade connection is possible.

4) Digital ground and power ground are separated.

5) TTL and CMOS drivings are possible.

@ Applications

Drivers for thermal print head
Drivers for LED character display

2rka-JAhS [I

F—5AN D,E
ST RINLR CE

00227—31—S53G562 141
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BA823

©® xR AT,/ Absolute Maximum Ratings (Ta=25°C)

Parameter Symbol Limits Unit
TREE Vee 7.0*! \
BN EES Pd 550*2 mw
ANEE VIN Max. 0.3~6.0 v
B R EE Topr —20~75
RIFRE$EE Tstg —55~125 °’C

*100~07 DWHHT &34V (Max)
*2 Ta=25CLILETHMT /AR, 1CICOE5.5mWERL 3,

© fEM S

200

N
é %t/’;,
- ‘“% Figl WRRE, HHWREAENE
: T R, LREAARIE, BRBE L COHNE
AT HORMBAERLET, VhLSBEICS,
%fjﬁ%% CORBEMFBEE I A TEALEVT £
N 7 o9 LY,
0 10 20

SUPPLY VOLTAGE : Voc(V)

©® EXKYI4E/Electrical Characteristics (Unless otherwise noted, Ta=25C, Vgc=5.0V)

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit
EREEHE Veo 45 5.0 55 v Voo #7F Fig.2
EE ST la1 - 4 6 mA F-RENTRTOTHBEE Fig.2
W|IESIHER 2 I Q2 - 8 11 mA F—RENTRTOTHDEE Fig.2
O—-LUANIVAHERE Vi - - 08 v - Fig.2
N UANRATEE Vin 2 - - v - Fig.2
N UNVADER ™ - - 04 mA V N=45V Fig.2
N LAV AHER (™ - - 100 HA ViN=2.0V Fig.2
HNBTFRAEDMEE | Voorr| — - 218 v Oo~O7#F, |o=10uA Fig3
HARBMEE Voon - 038 13 v I 0=100mA sinkk% Fig.3
HHEH oL - - 207 mA ENMNEEV=11.8V Fig.3
N URLF -3 HHEE VboH 24 - - v R =10kQ Fig.3
A-LANT -4 HHEE Voou - - 08 v - Fig.3
Bty b7y TRty - - 300 ns V=20V, V, =08V -
BN T MINILRIG to — — 1 us P ” —
NG A2 TR ta - — 1 us ’ P _
BARF— aGmkEE f Max. 500 - - kHz ” ’/ -
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BA823

o AlIFEEE,Test Circuit
Vee=50Vo——(2) Item Swi Sw2
! lcc 1 1
F— 7 EIE0MIZLTEL
V=45V ‘l ([} 2 1~3
© Q A A
BA823
) [} S 66 b
d b
sw2 g 2\1 )
o v PG 7
SWi1 n
¢f
8L RLL LR BT >
%
Fig.2 lcc, In BIE @R 5
L
n
7
7
S
k
5
1
A

Item Swi Sw2 SwW3
Vee=50V o4 Vo oN 1 1~38 1
loL 1 1~8 2
l Vo off | 2 |1~8| 2
Vo ofr BIZERF lo=100A

1o ONBITERS VA=30V
L L——(75

— o7

BA823

s
LT

_l U L 8/¥)L 2 LU H 1R

PG

Fig.3 Voon, Vo orr, loL J8IFE BRI

® AHZ%#E,/Input Conditions

F-2Ah R
o I
5 ¢ [
PANAY P
Sl | JU U L4t
ENF/¥IL R i ’
S 4

Fig4
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BA823

o AHHEEER /Input—Output Circuit

(a) A @R/ Input Circuit (b) A @R~ Output Circuit

I I Ve

1,2,15pin
10kQ
]
X
& 5,6,7,8,9,10,
11,12pin

hiud

(c) ¥ — 2 4 hHMmlgk, /Data Output Circuit

2000

5k

Fig.5

200
750 6 \
E \
5 z \s% 34%
g g 120 \
g o 3 Ta=75C Ta=25¢
3 N\ 5 \
7} a
a =
: \\\ : \\\\ \\\\\\
] s
Y 2
g 250 = H \
g ~ % \ 48mA
AN 3 w Sy
™ [———22ma
\\
N,
0 N
-5 0 % s 7 10 0 2 ) ) 80 100
AMBIENT TEMPERATURE : Ta(C) OUTPUT DUTY CYCLE (ALL BIT"ON") (%)
%R VBB, 1H2U g e
Fig6 HEBX-—ERBEISMY Fig.7 HAEHKE
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BA823

® TN
pin No. WFa s wF AR

2 SHIFT PULSE c YTILYREDY T RIULR
15 DATA INPUT D, PIPLIREADT =2 AN, T bIXLADIL LY T
1 STROBE s VTDEZILVT LI XZDANBEHDT S
12 | ouTPUT Oo 1€y b BOHATL Y Z2ORBH 1D EXI0ELD
1 P 04 2 .
10 ” 02 3 ”
9 ” O3 4 ”
8 P O4 5 ”
7 ” Os 6 ”
6 2 Os 7 P
5 2 o7 8 ”
3 DATA OUTPUT Do O7 DHAEREBLEZBDTREOADEL S
16 Vce Vce BES50VER (£10%)
13 GND GND1 #1200 ~ O3 O HEFEOGND
4 GND GND2 | 1204 ~ O7 O HEKDGND
14 | GND GND(Dig) | 1ica¥ v 7 EREHGND

@ (I Fv—b

=]
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BA823

® S,/ Application Example

1ov

TT1711111

S & s & S S S S S S S S S S PSS S SIS
BA823 BA823 BA823
8§§ ° "é(é ° ugz
5 o 5 5 & » &8 5 o 5 & 8 o & o §$35 38 s 8
7- 2188 : : } J> : % lll
P A NAY 3
qgHSV j .
ENF /S R

JL

“Fig9

Z bO-TFEMHERA L TEHFET 36
RUFTORET 1 U (KBFH) EXM v F TS 2LE
PHEVFIRER>TWVS,

© EjfFaieH

BA823i3, Ty I EA TV ILITRLIL S LA
B ->THY, lﬁth7Dv7C F—4aD), R b
O—7SO3BFrsaNEd. 7—2ANE, 70Y 71
BEILT, LW TIYTLICHEAMAETAS T FEND,
ty h&hEYTRLYZAZ2ORRYE, Fig8D2 1 4
Fp— hD&ES IR RA—TADIC & > TO~0rDHN
WFICHER, ZO/NVIERR MA-TAH/NLIERU

Y= TY > 2AOIGEH (2132701 ADHE)

T,

F— 2O FDold, ICEHRFT— FIEERT 5 L E DI
FTCY 7 PLIRZDOBRBEBOHAPBRATEY, DED
F—2 ADEFDICERLET, CDEE, yAV T ER
FO—-JERBETSE, 8EY T OHARFEHT L
FTEXT,
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BA829

BA829 38ty UTMILASLATIRETAN

8 Bits Serial-In Parallel-Out Driver

BA829 it, 8E Y b UTINALISTLILTINESA
INTT, Y=y KX LED XFRRBLEED KT T
NBELTBRELAEE/VUYYZICTTY,

BAB829 is 8-bit serial-in, parallel-out driver monolithic IC
for drivers of thermal head and LED character display.
etc.

o ¥R

1) &A 300mA D K5 1 THEN $H 5,

2) AMNO—TWFERFATEZAIFINATAL b
O-1L¥3E, FIA4TLTOVEVWHROERERS
TENTES,

3) F—aHhEFE, DEDF—2AHhELTHERTS
&, EREGRYTEIEETH B,

4) FURNWITZ R, X7)—=J5 RTHEEShTW3,

5) YT MLIREZERFANHADOEIICT v FERBL
W3,

6) RN HSEEREL (X2 /N1B 10uA Typ.)

® Features

1) Capable to drive a maximum of 300mA.

2) Current consumed during non-driving period can be
reduced by controlling the strobe terminal using
drive timing pulse.

3) Cascade connection is realized by connecting data
output terminal to the next data input.

4) Digital ground is separated from power ground.

5) A latch is built in between shift register and driver
output.

6) Built in standby function (10 pA Typ. in standby).

o AR
Y=< TV bAy KEBRSAN
LED XF&RRSEH KT 1\

® Applications

Driver for thermal print head
Driver for LED character display

©® 4¥2~F % E .,/ Dimensions (Unit : mm)

05E

220+03
nnnnnnnnn 2
o |l
s}
_________ 3
76+03
)
%
Sf g o .~.'3{(
4o @ l03+01
™~ $| Lo b e
&4 [2saros 05:+01
© 88406
203203 5£0/
® ##FACER /Pin Connections
oLk [1] ~ 18] LATOH
Psw [2] [17] sT8
Daur 3] [16] DATA
Veo [4] [15] LaND
PGND [5 | 14] PGND
08 [&] 73] of
07 [7] [12] 02
o6 [8] 1] o3

[10] 04

00228—31—S3G562
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BA829

® :RTEME X/ Logic Diagram

07

08

PGND(14

LLLLL

O >® s

=iy
1 H

STB@—{>"

LATCH __@ Vee
LATGH
LOGIC
SHIFT | REG. 47_® GND
cu<®——{>o—o
Dour
@ > S
__@ POWER ON
PSW
® ##=34| AT/ Absolute Maximum Ratings (Ta=25°C)
Parameter Symbol Limits Unit
ENANEE Vce 7.0 \"
FFEEk Py 1100 mw
BIFRE#HHE Topr —25~70 °C
RIFBEEE Tstg —55~125 ‘C
ANEXEA VIN — 03~ Vce Vv
HAFEE Vout 15 v

©® HRE){FS {4 /Recommended Operating Conditions (Topr=— 25 ~ 70°C)

Parameter Symbol | Min. Typ. Max. Unit Conditions

SREE Vce 45 5.0 55 v

70y 7 BiER tcLk — — 500 kHz

N =%y Ty TR ipset 500 — — ns Fig. 4 58
70y 7L RIS twe 1 — — us Fig. 4 &8
F—=a2ty N7y TERM tDset 300 — — ns Fig. 4 &88
F— &Kk —JU KRS tDhold 400 — — ns Fig. 4 &8
SyFINNWZAZA I TR LT 600 — — ns Fig. 4 &8
TyFINNAEA I TR 2 tLr2 250 — — ns Fig. 4 &R
Sy FIULIE twi 800 — — ns Fig. 4 28
AbA=TNLRELITEHB| tsmy 300 - — ns Fig. 4 &8
ZbO=TFNNLZEAL I TR 2| tsT2 300 — — ns Fig. 4 288
P SN =By VAY W { = tws 3 — — us Fig. 4 288
GND RERE * Va — — 0.2 \

* L-GND & P-GND DEMETT. 43X BREMBETa—bLTLEEW, LHL, L-GND pin & P-GND pin FAOER% X, 0.2VEILEICE S BV

FEETIEACLEELY,
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BA829

® BERMISE/Electrical Characteristics (Unless otherwise noted, Ta = 25°C, Vcc = 5.0V)

Parameter Symbol| Min. | Typ. | Max. | Unit Conditions E?rsc'un

BIRREF (1) lcct — 10 20 uA | PSW-L” Fig. 1

EIREH (2) lcca2 | — | 110 | 158 | mA | PSW“H", STB“H" Fig. 1

EIREEH (3) lccs | — | 14 | 20 | mA | PSW"H", STB“L" Fig. 1

HHiT ONEE Voon | — 04 | 06 V | loon = 300mA Fig. 1

HAOwTY - 78R looFr | — 10 50 pA | Vo=13.5V Fig. 1

7 — KR fcuk | 500 | — — | kHz Fig. 1

N URIVAHEE Vi | 26 | — | — Y Fig. 2 )

A-LAMADEE vie | — | — o8| v Fig. 2 17)/7

N LAV ADER i | — | 01 | 10 | uA Vi T 34V, CLK LATCH, DATA Fig. 1 }41'
STB #F ;

O—LALANER i | — |—001—01] mA Vi = 04V CLK LATCH. DATA, Fig. 1 ’a\
STB#F L

NLLALF—2HHEE Voo | 28 | 30 | — V | Ipon=—400uA Fig. 1 }715

O-LALTF—2HHEE VoL, — | 03 | 04 V | IpoL= A1.6mA Fig. 1 ?

7 =2 BB toLH | — 06 | 1.0 us | Rup=10k Q — ;

F— 2 HMENRE tDHL — 0.6 2.0 us | RLp=10k Q — /{\

ENFH 7B h iR toLH — — 10 us | RL=560Q, Vo=13.5V —

EN 7B hBRS towL | — | — 10 | pus | RL=1560Q,Vo=135V —

N LAV ADER b2 | — | 004 | 01 | mA | V=34V, PSW ¥ Fig. 1

O-LALMADER e | — | 01 | 10 | wA | vi=04v, PSWHT Fig. 1
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BA829

Vo

.
b4

7
2 *
R O
© N9l
80 QNOd
aNod

msd
alsl—— )
HOLY 1 f——

vivagp——

0,
4 0 f———

Vocu
A\

©® AIFEE R/ Test Circuits

Pulse Gen.

Fig. 1
Fig. 2
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BA829

® AHAMEKE, Input & Output Circuits

Vcc Vee

A~
M
v

— |

1

A

(@) INPUT (CLK, DATA, LATCH, STB) (B) INPUT (PSW) (C) OUTPUT (Dour)
Fig. 3
® 71 2> B’/Timing Chart
I ‘)lli
PSw [
' 'wlc T :
: o 2 8 9 10
'tus«n: tonoa | : :
——r— ' '
' ' ' 1
N ' 1
DATA ! !
et LR L ELE L -
tow ! : onw
n .
----------------------- -s E tI.Tl : tLYZ : :
o o
LATGH \ f \ _F
Lﬁ—j: \ {0
i twn. ' tVlL ! '
] ' | :
1 " ts v.___—-——\ :
STB ' )
4 } o . 5
i j f
: tuuu :tm.u i !

8.
A
-

Fig. 4

B AT INECUSN\ VAT S
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BA829

©® G/ Application Example

. [ !

MW

s o °
o © =
SIS &
© o o
a © <
o <+ =
Dun A o ® L P [ﬂ ©
—= o~ —= o~
0 - Ho -
[— ] - J
v Y | 5 < 4
cc 7 7 7 [ JJ 7 r 7 7 -
P-GND 3D [ ]] 33— 4 c
L-GND it
) J
PSW > - >—> €
OLK 55 8 f
LAT > >
STB

Fig. 5
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BA829

® ERAISERNEE /Electrical Characteristic Curves

400

300

200

100 A;

QUTPUT CURRENT : I, (mA)

6 12 18 24
OUTPUT SUPPLIED VOLTAGE : V, (V)

Fig. 6 HARFEINEE, HHEMEMER
V77222 ECAFDHETH LRFHRADEE T
ALTEEY,

400

Ta=50'C
Ta - 70°C

l L 4
300 Ye% Ys% 90%\
200 \ \ 180mAY

100 \ \
\61% \35%
20 40 60 80 100
STB DUTY (%)

Ta=25"C

OUTPUT CURRENT : |, (mA)

Fig.8 HATF21—T+RAHHER (£E > FONBE, Ta1—7F
£ %17 1HzLL L)

® EHfEGREA

BA829 (&, SMRIEBEIERICRALALS bABERICE-T
B4, Ah&LTraY Y (CLK), F—4% (DATA), 5
v F (LATCH), X O —7 (STB), /ST —ZXA1 v F
(PSW) DO 5iHFIHET,

F=2 AN, 70y 7ICRBLUTIEIEN T ZIVICER
HAEN, YVTPENLEVTRLIREADIAENTI Y TT,
SyFEhEd, SyFIhiF—421k, ArO—-TAH
& 2T O1—Og DHAHFICHA, ZD/ULXEIFZ
rA—=TAHRERLTT,

2000
)
E 1500
o’
8
= 1100
£ 1000
@ AN
@
) \
o
y N
£ 500 <<
o \\

'Y
.
0 25 75 125

AMBIENT TEMPERATURE : Ta (°C)

Fig. 7 FIERE—SFRIR.

F—2Hh#EF Dout ik, ICEH T — FERTH L&
DWFTY7 P IZXIDRBBEOHAPRITEY, D
EDF—2 ANETF DATAICER SN E T,

oy EAROA—TI9F, KT-Z1 v FaeHE
IKTBRRINME—FRICTBERE, NT—RS 9 F %
“LICLET,
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BU9706KS

BU9706KS

BU9706KS I3, 40bitDS T ML T X2 &, 40bitDT v

LCD ET A MRTAN
LCD segment Driver

® 44¥4~F %3,/ Dimensions (Unit : mm)

) X R 2.15+0.1 12.440.3
FEMAL, OHHDLCDET XA FFIINTT, 0.05Typ 10.0£0.3
BU9706KS % #E#EMA L T, 80bit LI EMDLCD £ 4 1 -
SPRIANEBRTEE T, ASBEERIE CMOSEBRD ‘Eél)w ! -
0
EOEHBENTT, 3 I
= R
‘ E W
The BU9706KS is a 40-output LCD segment driver pro- = ala
vided with a 40-bit shift register and 40-bit latch. E
You can compose a LCD segment driver of 80 bits or ]
over using a number of the BU9706KS devices. Its LALLLELLLY -
power consumption is low owing to the CMOS con-
figuration of the internal circuit.
1o
o5 1= T QI
1) 40bit T RLSRZE 40bit Ty FICk V), UL o
ANB—=18F LD
2) ¥ 7 LY R %I 20bit+20bit (CHEIATEE
3) TFEEE 3.5V~6V
4) HEREFENEE 3V~6V
5) 1/8~1/16 7 2 —7 1 M5
® #FACER./Pin Connection
® Features
B - & o e v 0~ o o 2 = 8 ©
1) By means of the 40-bit shift register and the 40-bit =00 00000000000
o : aqononooonaonnn
latch, serial input and parallel output are realized. 1541403038 3756 3534 33325130 59
2) The shift register is dividable into 20 bits+20 bits. Vi s 28110,
3) Power supply 3.5 V~6 V V.4 27570,
4) Voltage to drive the LCD 3 V~6 V Vs[}45 2670,
: - NC[J46 25070,
5) Applicable to a duty of 1/8~1/16 Loapd47 240,
cP[J48 23(0,,
Voo 49 2270,
e Bg NC 50 2130,
7 TRINZRIL DF[51 20[]0,,
B No[]52 1910,
DI, 83 18[]0,,
T B0, o4 17130,
® Application DI, s 1610,
LCD panel NCL]56 15[0,,
123456 7 891011121314
OOUOUUUUUUTTL
g5ddSIIIIIS IS
154
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BU9706KS

® Jv 44745 L/Block Diagram

V, LCDBR &) [E] %
V3
Ve 40
DF (51)
40bit 7 v F
LoAp(7)
20 20
oI, B —()pos
200t 7 LT RY 20bit> 7 FL TR
cP (as) CK CK
Ve @
54)—(55
DO, Dty
® xR KEH/ Absolute Maximum Ratings (Ta=25°C)
Parameter Symbol Limits Unit
EREE Vpp —0.3~+6.5 Vv
HREEREE Vppb—Vs 0~+6.5 v
ANEE VIN Vss—0.3~Vpp+0.3 \Y
BRSPS Py 500 mw
EHERE Topr —20~+70 °C
BRIERESHHE Tstg —55~+4125 K
* BRBEREEICOWVTIE, Vpp>Vo2V3>Vs=Vss DEMGFEHRI-LTVWIDENHYET,
©® H:REI{ES 4/ Recommended Operating Conditions (Ta=25°C)
Parameter Symbol Min. Typ. Max. Unit
BREE Vbp 35 - 6.0 \
RBREFEET" Vpp—Vs 3.0 - 6.0 v
AHEE VIN 0 — Vbp \)

* RBEEEEICOVTI, Vpp>Va=Va>Vs=Vss DRUEHLZLTVILEN BN ET,
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BU9706KS

® EBRAVEHE/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vpp=5V)

B
Parameter Symbol Min. Typ. Max. Unit Conditions

HAHBE™' VIH 4.0 -— — \%
LAHEE* Vi - - 1.0 v
HADER™ IiH — — 1 pA VIH=Vpp
LAHER™ I - - —1 A ViL=0v
H A EE*? VOH 42 - - v lo=—40p A
LHhEE*? VoL - - 0.4 v 10=0.4mA
ON #f#f*3*4 RoN - - 5 kQ | VIN—Vo | *5=0.25V
HEBEER Ipp - - 0.5 mA CP=DC #E&F

*1 DF, LOAD, CP, Diy, Dlpy 3 F(Ci#EMA

*2 DO2g, DO4o ¥ TFIZEA

*3 01~Og0 FICEA

*4 Vpp=5V V2=2/3Vpp V3=1/3Vpp Vs5=0V
*5 VIN=Vpp, V2, V3, V5 Vo=0 HFEE

TR
Parameter Symbol Min. Typ. Max. Unit Conditions
{REEERFRE (1) tpLH/tpHL - - 250 ns CP—DOy EHERFE
IREETERR (2)* to(L) - - 250 ns LOAD—Oy JBIERSRT
REEHRSR (3)* tp(D) - - 250 ns DF— Oy, 3ZSER%RS
DI—CP SET UP TIME tsLHAsHL 50 - - ns
CP—DI HOLD TIME thiH.thHL 50 - - ns
CP /YJLRIE tw(CP) 125 - - ns
LOAD /%)L 218 tw(L) 125 - - ns
CP—LOAD TIME tcL 250 - - ns
LOAD—CP TIME tLe 0 - - ns
=70y 7RISR fcp 3.3 - - MHz DUTY=50%

*  Vpp=5V, V,=2/3Vpp, V3=1/3Vpp, Vs=0V
THMEHRREEHE L TH Y T A,
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BU9706KS

——tW cp;
cP
02V,,
| "N.N
thNL
DI,DI,, >< ><
tH.N
f-—
tI‘NI.
08V,
D02D04 02V,
tCL tLC

£08Vo, 0.8V~

LOAD N
/ - 02V
W(L)

0,~04 *

tp( L

A7 00r

~
-

DF

0,~04 : : ><

* tyboey 120, ~ 0,00 H T AYIRIBNDB0% % 12122021275 B & TORS

Figd 3m4EMERR
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BU9706KS

©® ihFEiEE
Pin No. WFE 1/0 -
2~41 O40 (o) HRREBEADOHAEFTTo 5 vFOARRE DFfESICLY Vpp, Vo, V3, Vs DL
~0; FThotHHEhEd, HALANNBEBERESBLTEZY,
43~45 Va~Vs - AREBEAERRT T,

49 Vbp - OY v/ RERETFEREBBATERETFERDTVET,

42 Vss - Ovy 7 BEREBFTT,

53 Dl | ST hLTRE (1~20bit) DF—2AN®EFTT, 7Oy JEBEDIALBTHY I
wITYITILTREMIEY FEIKCF—-2PBYIAThET,

54 DOgg 0 YT hLTRE (1~20bit) DF—2HAHEFTT, 70y 7EEDALBTHYI
yUILRBLTF -2 P HPHENE T, DOy & Dlgy 25487 2 Z &2 K +) 40bit
DYTILTREDBRENET,

55 Dlaq | YT RLTYRE (21~40bit) DF—2ANWF T, YAy VEEDIETHY
IyITY7hLIZXEN 21 Ey AT 2PRYRAThET,

1 DO4o (o] YT RLTYRE (21~40bit) OF—2HAREFTT. 70y JESDILETHY
Iy JICRMLTF—artHhEdhEd, 40bit LIED LCD RS I\ E2HKRT 3
RIS, RERD BUI706KS O DI SkFICiEk L THEALE T,

48 CcP | YIMLTZ2EDIAY VEEANEFTT, 7Oy JEEDIABTHFI Iy Y
T, YIILYRAOABRE bt ST RENET,

47 LOAD | A0bit Ty FDT v FEBEANKFTT, LOAD=H T 7 LI ZZ2OARTI
01~0g0 lfZZ 5 H, LOAD=L TF—4%5vFLET, LOAD=L DRI, ¥
ThLIZZOABRPELTHIvF LETF—2eREBELKTET,

51 DF | HEBEAENOXTFIBESDOANEFTT.

© R EA N fnFEEER
SyFF—4 DF O BFEE
H H Vs
H L Vbp
L H V3
L L Vo
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BU9706KS

@ ZLITFv—F

LOAD I

DF

*CPANDIATHNTY I bE&hET,

*LOAD AN HICHEBELYTRLIYXAADRBIEET A > M 01~040 I2DD81F £V £ 4, LOAD ADD LILES-EED

T=8FIuFENET,

Fig2 243 JFv—+

©® [ HE A/ Application Example

LCD/NR L (163 E 12054 > )

D oI, DO, DI, DO,

EDON BU9706KS EDOZU BU9706KS
Dy, DI,

-

w L
> >0

LOAD
CP
LOAD
CP

>
=
1

Fig.3
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BA704/BA707

BA704 3#FLX21L—%(265/3.3V)
B A7 07 Low-Voltage 2.65/3.3V Regulators

® 4#5~1i%R]/ Dimensions (Unit : mm)

BA704/BA7073, EBEL ¥ 2L —2& LTHRRENE
. BIHTHRODICTT,

HAEEIEBAT044°2.65V,BAT07H3.3VICEEEE TV E

To

AHAEM, BEEMICEBCREERLTEILTVWETOT,

BELZGTCEHINEAASEY MEbB S A, 5

BOXEZTRZOMOEETEERABICSVTHENM

&
@
I+
o
N

3.7%0.2

o 4.s:o.zt
-t

o
>

12.7Min.

BEERELET,
il
The BA704 and BA707 are 3-terminal ICs developed as ~|ll~ 05501 o.ts0. 1t
low-voltage regulators. The output voltage is set at 2.65V V7
for the BA704 and 3.3V for the BA707. g; 8KI\JIBPUT
oo @3) INPUT ~
o ¥R @ Features
1) ADEESHEA I LV, 1) Wide input voltage range.
2) ANSETEICH L TCHATHI DAL, 2) Excellent line regulation.
3) B EE T . 3) Excellent load regulation.
) RFERIX L THARBI DL, 4) Excellent temperature stability.
4) BEZTLICH L THAZSDI DLV, 5) Does not require external components.
5) M L BENRE, 6) Housed in an easy-to-use TO-92 package.

6) TO-92/%y 5 — I D #= & /NEI THELR LN

o fiE @ Applications

HXAT, SHARLG EORETR Reference power supplies for cameras and measure-
ment instruments.

® 7Oy 44 7% 5L/ Block Diagram

T‘:\M N OUTPUT

INPUT 0
EEROE + 1

160 00107—43—V1G502




BA704/BA707

o &3 B AEH ~Absolute Maximum Ratings (Ta=25C)

Parameter Symbol Limits Unit
ANEE VIN 12 Y
FEAK P4 250 * mw

. BA707 —20~60
BIEREEE Topr c
BA704 —20~60
RIFRE A Tstg —55~125 c
BEER [ 10 mA

*Ta=25"CLLE TEAT 318818, 1°CICD%25mWEKL S

o BE Y1514~ Electrical Characteristics (Ta=25C)

BA704
Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit
ANEE Vin 33 - 10.0 v - Fig.5
BEMAHLER lcc — 1.5 25 mA ViN=55V, loL =0mA Fig.5
HHEE Vour 240 265 290 \" Vin=55V, loL =5mA Fig.5
HAEFAHRTEE AVo/lg — —8 —15 mv ViN=55V, loL =0~5mA Fig.5
HABEAHKEE | AVo/Vi — 5 30 mv ViN=190 ~ 36V, loL=5mA Fig.5
HHBEAHREE AVo/V) - - 20 mV ViN= 36~ 3.3V, loL=5mA Fig5
HHBEREREE AVo/T - +03 +10 | mv/C V iN= 55V, loL=5mA Fig.5
B®
BA707 F-}
|23
Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit %
ANBE VN 43 - 10.0 \ —_ Fig.5
EEFANE R lco - 1.8 30 mA | ViN =55V, loL=0mA Fig5
HAHEE Vour 31 33 36 ' ViN =55V, loL=5mA Fig5 s
HOBESFREEE AVo/lo — -10 —20 mV VIN =55V, loL =0 ~ 5mA Fig.5 §
HABEAHLTEE | AVo/V) - 5 35 mV Vin =9.0 ~ 43V, loL =5mA Fig.5 l:\:
HAEERERERE | AVo/T - +03 +1.0 | mV/C | VIN =55V, loL=5mA Fig5 kS
v
|
2
o E5M15148hie ~Electrical Characteristic Curves
3.00 2.70
{ ] _ TITITTT
A/h =0mLA T
“ti. =10mA S
= - —===+50°C]
5 2.50 é 2.60 —— 4 25°C
- ol ryeryy el z T == 0°CH
w BA704 foq o N =257 C |
¢ ! T g re{BAT04 f
= ano Ve — ] tss
= J 4 [(Ta=25°C) 3 Vour § 8
2 ’ nr > l +
— 2.00 ] i = 2.50
2 i 2
a T J )0_-
5 : >
3 5 s
|
1.50 ! 2.40
0o 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14
INPUT VOLTAGE :Vin (V) INPUT VOLTAGE Vin (V)
Fig.1 AHH4EMH Fig.2 AH7BERM
RanNm 161



BA704/BA707

TTTTTTT]
v, ! - -
(; or 5mA B E
T RVour || \; N BA707 A
330 GND 7 4™ - 2 -5 Vin R{]Vour
s _ < J’ GND T}
iy gy g e ey = =y e "
5 (&}
s i
& 329 h=omA_| ] L 15 N
5 = NS
o w Y
> g ~20 \\ V=90V —
& i -V, = 5.5V —
é 310 S -2 V=43V
S —
o
5 -3
o
300 s
0 2 4 6 8 10 12 0 2 4 6 8 10 12
INPUT VOLTAGE : V,, (V) LOAD CURRENT : |, (mA)
Fig.3 AHN4EM Fig4 HH-BESHIEMN
® 5/ Application Example
INO~———tp o y— 'é\‘ ,
3 | BA704 1
Bl 3 |eazoa| o BATO7
== BA707 ji .
reg
ji
Ri+R
VOUT=%_2Vreg
v
Ireg=“ﬁB;E— lo1=Rlreg
BA704/BAT07 2D H D Id, BFERE L TIOMATEE L BA704/BA707 # AW THHEEEZEA3HBleRLET,
PENFERAN, BIDLIICPNPRT L Y42 &54MT1 HABERRIBDOKVour=(R1+R2)/R1X Vieg TR E V) %
THIEILLY, BEEREEATEET, %+
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BA704/BA707
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BA714

BA714 3#FL¥aL—5@3v)

3-Pin Regulator (3.3V)

® #45~1:%E,/ Dimensions (Unit: mm)

BA714(2, HAOZRELTR E LTS L .- 3WFERDIC
T,
HHBEEREBFEE—33VICHREEhTVET, BD
BESEEHL LT, RBOREMHIEICEDETNBLD, e
REORELBREE LTRETT, [ | | cos

The BA714 is a 3-pin IC developed as a voltage regula-

tor. ﬁ # ﬁ |2
o.es—l leo.55£0.1 ‘ _+_|

{=—0.45£0.1

2.54 2.54
m 2) (3)
o ik (1) INPUT
(2) GND
1) PR THELOR T, (3) OUTPUT
2) (REREEER L TV 5,
@ Features

1) Small and easy to use.
2) Overload Protection.

® A%
hAS
StRIZ G ENRETR

@ Applications

Reference power supplies for camera, instrument, etc.

® NZREE&HE KX/ Circuit Diagram

o _
22k
1TMQ " "
4 rFL al h
4
y A 4
o .

v —4 h 4

) Yy 5kQ 3;
[o} ¢ re}
2 3
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BA714

@ ¥R AFEH Absolute Maximum Ratings (Ta=25TC)

Parameter Symbol Limits Unit
TEEE Vce 12 %
BFAiE% Pd 300 * mw
BHEREEH Topr —25~75 °
RIFBEEHE Tstg —55~125 (
HAER lout 300 pA
% Ta=25CLIETHEATAHER,1CICDOE6mWERL S,

o ETMI44 ~Electrical Characteristics (Ta=25C, Vc=6.0V)

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit
HAEBE Vour 3.05 330 355 \Y Vcc =4~7V, lout =50~250pA Fig.1
40CHAHEE HVout 285 - 3.30 \' Vcc =4~7V, lout=50~250p A* Fig.1
0OCHHEE CVour 3.30 — 3.95 \ Vce =4~7V, lout=50~250pA* Fig.1
BYEE Ve - 0.1 03 \Y 1 ouT=250pA Fig.1
\EIER lcc - 20 40 uA RL=o0 Fig.1
HHEEERFREY Vout/Vce - 2 - mv/vV - Fig.1
HAOERE T | os - 15 10 mA — Fig.1
* 40CRUO0OCTOHANEEEIREMRIMETT,

o AFEEERE ~Test Circuit
OA lec
Jf >1— BA714
£
Vee 2

O)

r ”r
Fig. 1
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BA17800T ) —X

s

BA17800T V) —X

ZmFL¥ailr—4
3-terminal Positive Fixed Voltage Regulator

@ #1751 %5,/ Dimensions (Unit : mm)

BA17800T YU — X, BEEHHBO=wFRILT—
ILH2L—2TT, FREERAHNBEL >, RELS W r=r =
hi-BEHHEEIESIhET, - r i j I $3.140.1 - l
HAEEIZ, BET 5V, 6V, 7V, 8V, 9V, 10V, 12V, 15V, Yy --
18V, 20V, 24V, O 11 BT, HDHDOBEALE 1A £ Tl i
TOBEEBE L TRATEET, BEE
s L
The BA1780OT Series is a 3-terminal voltage regula- . :2‘___ l
tor of the fixed positive output type. It provides stabil- 5 0'—&»: -l 1
ized and fixed output voltages from astable DC input -
voltage. —
Fixed output voltages are the 11 types, 5V, 6V, 7V, 8V, 2.5420.5 L !2-54t0«5 0.55 %650 2.620.5
9V, 10V, 12V, 15V, 18V, 20V and 24V. The regulator is 2 o
operable as a power supply circuit in a maximum cur- (1) IN
rent capacity of 1A for each of the voltages above. (2) GND
(3) out
o R ® REIEE
1) AEREREOR, HEKDOREAKL TV, HABEE (V) B WAHEE (V) 8%
2) Uy ThbXalb—2arhd, 5 BA17805T 12 BA17812T
3) /\°‘7 }T" :/‘i, TO-220FP '(“D‘Gﬁiiﬁﬂb"lﬂb‘o 6 BA17806T 15 BA17815T
4) HBBEAZNFTLTHS, 7 BA17807T 18 BA17818T
5 BELI1>F v 7, (8V,6V,7V,8V, 9V, 10V, 12V, 8 BA17808T 20 BA17820T
15V, 18V, 20V, 24V) 9 BA17809T 24 BA17824T
10 BA17810T — -

® Features

1) Builtin overcurrent protective circuit and thermal
shutdown circuit

2) Excellent ripple regulations

3) The TO-220FP package in use provides a wide
range of applications.

4) Compatible to products of other manufacturers.

5) A variety of line-up voltages (5V, 6V, 7V, 8V, 9V,
10V, 12V, 15V, 18V, 20V and 24V)

o A%
TEEER

® Application
Constant-voltage power supply
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BA17800T >V —X

© AEBEIRAMRE

M)

, ‘ OINPUT
R, Ry R, R, Ry
Q, S Q, D >
'\OIS
on ot KO
" ?}[—‘Lo.n [ R (2)
. K.O,, -OQUTPUT
RS
Q;
7,
R, V3 Rz
0% Qi H
Q. Q, L
~H -
2 Rz Rio
3 @)
0COMMON
(BA17800T 2 ) — X3E#H%)
® %38 K4/ Absolute Maximum Ratings (Ta=25°C)
Parameter Symbol Limits Unit
FRINEE Vin 35 \%
Eiga2i=PS Py 1.9% w
EyERAE S Topr —30~+75 °‘C
REFREHRE Tstg —55~-+150 °C

* Taz25C DFE (MBMRL L) 15.2mW/°C TR,
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BA17800T YU —X

© HREIERMRecommended Operating Conditions

(Ta=25°C)
BA17805T BA17806T
Parameter . Symbol Min. Typ. Max. Unit Parameter Symbol Min. Typ. Max. Unit
AhEE Vin 75 - 25 v ANEE Vin 85 - 21 v
HABE lo - 1 A HHEE lo - - 1 A
BA17807T BA17808T
Parameter Symbol Min. Typ. Max. Unit Parameter Symbol Min. Typ. Max. Unit
ANEE Vin 9.5 - 22 v ANEE Vin 10.5 - 23 v
HABE lo - - 1 A HAEE lo - - 1 A
BA17809T BA17810T
Parameter | Symbol Min. Typ. Max. Unit Parameter | Symbol Min. Typ. Max. Unit
AHBE Vin 1.5 - 2 v AHEE Vin 125 . 25 v
HAEE lo - - 1 A HHBE lo - - 1 A
BA17812T BA17815T
Parameter Symbol Min. Typ. Max. Unit Parameter Symbol Min. Typ. Max. Unit
ANEE Vin 15 - 27 v ANEBE Vin 175 - 30 \
HHEE lo - - 1 A HABE lo - - 1 A
BA17818T BA17820T
Parameter Symbol Min. Typ. Max. Unit Parameter Symbol Min. Typ. Max. Unit
AHBE Vin 21 - 33 v ANEE Vin 23 - 33 v
HABE lo - - 1 A HABE lo - - 1 A
BA17824T
Parameter Symbol Min. Typ. Max. Unit
AhBE Vin 27 - 33 \'
HABE lo - - 1 A
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BA17800T YV —-X

(BA17805T fEZI#%)
© B A/ Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vin=10V, lo=500mA)
Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit
HAEE1 Vo1 48 5.0 5.2 v lo=500mA Fig. 4
HOEE 2 Vo2 4.75 - 5.25 v Vin=7~20V, lo=5mA~1A Fig. 4
ANREE Reg.lq - 3 100 mV | Vip=7~25V, lo=500mA Fig. 4
ANKREE 2 Reg.lz - 1 50 mV | Vip=8~12V, lg=500mA Fig. 4
Uy TIERER RR 62 78 - dB | ejn=1Vims, f=120Hz, lo=100mA Fig. 5
BRRERE 1 Reg.Ly - 15 100 mvV | lo=5~1A Fig. 4
BRRERE 2 Reg.Ly - 5 50 mV | lo=250~750mA Fig. 4
HAEEBERE Tcvo — —1.0 — mV/°C | lo=5mA, Tj=0~125C Fig. 4
HOMEEE Vn - 40 - uV | f=10Hz~100kHz Fig. 6
BRNAHHEEE V4 - 20 — % 10=500mA Fig. 7
N7 REH Ip - 45 8.0 mA | lo=0mA Fig. 8
151 7 ABRAE 1 It - - 05 | mA |lo=5~1A Fig. 8
NA T REREE 2 Ip2 - - 0.8 mA | Vip=8~25V, lo=500mA Fig. 8
E-7HAHER lo-p - 1.7 — A Tj=25°C Fig. 4
HAEHRE T los - 0.6 - A Vin=25V Fig. 9
&
s
(BA17806T fEZI31%) 3
o EX AL /Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vin=11V, lo=500mA) %
Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit l;"_
HAEE 1 Vo1t 5.75 6.0 6.25 Y lo=500mA Fig. 4 f/‘
HAHEE 2 Vo2 5.7 - 6.3 V | Vin=85~21V, lo=5mA~1A Fig. 4 5'1
AHREE 1 Reg.l1 — 4 120 mV | Vip=8~25V, lg=500mA Fig. 4
ANKERE 2 Reg.l2 - 2 60 mV | Vip=9~13V, [o=500mA Fig. 4
Uy TIBREE RR 59 73 - dB | ein=1Vims, f=120Hz, Io=100mA Fig. 5
BEREE 1 Reg.L1 - 16 120 mV | lo=5mA~1A Fig. 4
BHREE 2 Reg.L2 - 6 60 mV | 10=250~750mA Fig. 4
HMAHBERERE Tcvo - —0.5 - mV/°C | lo=5mA, Tj=0~125C Fig. 4
HAOBEEE Vi - 60 - uV | f=10Hz~100kHz Fig. 6
SIAHNEBEE Vd - 2.0 - V | lo=500mA Fig. 7
N T RER Ip - 45 8.0 mA | Io=0mA Fig. 8
N T ABHREE 1 It - - 0.5 mA | lo=5mA~1A Fig. 8
N T ZABHEE 2 Ib2 - - 0.8 mA | Vin=8.5~25V, Io=500mA Fig. 8
E-JHIER lo-p — 1.7 - A Tj=25C Fig. 4
HHERER los - 0.6 - A Vin=25V Fig. 9
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BA17800T >V —-X

{BA17807THEBIR1E)
® EBRAVIHE/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vin=13V, lo=500mA)
Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit

HABEN Vo1 6.7 7.0 7.3 v lo=500mA Fig. 4
HAEE 2 Vo2 6.65 - 7.35 ' Vin=9.5~22V, lo=5mA~1A Fig. 4
ANREEA Reg.lq - 5 140 mV | Vip=9~25V, |o=500mA Fig. 4
ANREE 2 Reg.l2 — 2 70 mV | Vip=10~15V, |o=500mA Fig. 4
Yy FIVRgRE RR 57 69 - dB | €in=1Vims, f=120Hz, lo=100mA Fig. 5
ARTEE1 Reg.Lq — 17 140 mV | lo=5mA~1A Fig. 4
BREREE 2 Reg.Ly - 6 70 mV | Io=250~750mA Fig. 4
HABEEE R Tcvo - —0.5 — mV/°C | lo=5mA, Tj=0~125C Fig. 4
HAMSEE Vi - 70 - pV | f=10Hz~100kHz Fig. 6
BINAHOEEZE ' - 2.0 - \ lo=500mA Fig. 7
N T 2B Ib - 45 8.5 mA | lo=0mA Fig. 8
NA T XAEBREE Ib1 - — 0.5 mA | lo=5mA~1A ‘Fig. 8
N T XEBHREE 2 lp2 — - 0.8 mA | Vin=9.5~25V, Io=500mA Fig. 8
E—- I HAER lo-p - 1.7 - A | Tj=25C Fig. 4
HAOERER los - 0.6 - A | Vig=25v Fig. 9

(BA17808T fAIRIFE)

© ES A4/ Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vin=14V, lo=500mA)

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit

HAEE1 Vo1 7.7 8.0 8.3 v lo=500mA Fig. 4
HHEE 2 Vo2 76 - 8.4 v Vin=10.5~23V, lo=5mA~1A Fig. 4
ANREE 1 Reg.lt - 6 160 mV | Vip=10.5~25V, lo=500mA Fig. 4
ANEREE 2 Reg.l2 - 3 80 mV | Vipg=11~17V, Io=500mA Fig. 4
Uy TIRgEE RR 56 65 — dB | ein=1Vims, f=120Hz, Io=100mA Fig. 5
BEREE 1 Reg.Lq - 19 160 mV | lo=5mA~1A Fig. 4
BEREE?2 Reg.lz - 7 80 mv | 16=250~750mA Fig. 4
HHEEBERE Tcvo - —05 — mV/°C | lo=5mA, Tj=0~125C Fig. 4
HABSEE Vi - 80 - pV | f=10Hz~100kHz Fig. 6
RNAHNEEE Vd - 2.0 - V | 1o0=500mA Fig. 7
N1 7 2ER Ip - 45 8.0 mA | Io=0mA Fig. 8
NA T XAEREE 1 Ib1 — - 0.5 mA | lo=5mA~1A Fig. 8
N7 AEHREE 2 Ip2 - - 0.8 mA | Vin=10.5~25V, lo=500mA Fig. 8
E-7HhER lo-p - 1.7 - A | Tj=25C Fig. 4
HAOEEER los — 0.6 - A Vin=25V Fig. 9
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BA17800T > U —X

(BA17809T A5
® BRI/ Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vin=16V, lo=500mA)
Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit
HAEEA Vo1 8.6 9.0 9.4 v lo=500mA Fig. 4
HAHEE 2 Vo2 8.55 - 9.45 v Vin=11.5~26V, lo=5mA~1A Fig. 4
ANRERE1 Reg.l1 - 6 180 mV | Vip=11.5~26V, Io=500mA Fig. 4
ADRERE 2 Reg.l2 - 4 90 mV | Vip=13~19V, |o=500mA Fig. 4
1)y TIVERER RR 56 64 - dB | ein=1Vims, f=120Hz, Io=100mA Fig. 5
BRERERE1 Reg.L1 — 20 180 mV | lo=5mA~1A Fig. 4
BHREE 2 Reg.L» — 8 90 mV | lo=250~750mA Fig. 4
HHBERERH Tevo - —0.5 - mV/°C | lo=5mA, Tj=0~125C Fig. 4
HO%ESE Vo -~ 90 - uV | f=10Hz~100kHz Fig. 6
SUN: e Vyg — 2.0 - v lo=1A Fig. 7
N T 2B lp - 45 8.0 mA | lo=0mA Fig. 8
N7 ABREE b1 - — 05 | mA | lo=5mA~1A Fig. 8
N T AEREH 2 Ib2 — - 0.8 mA | Vip=11.5~26V Fig. 8
E—-7HhER lo-p - 1.7 — A | Tj=25C Fig. 4
HAEHRER los — 0.3 - A | Vip=30V Fig. 9
&®
i
(BA17810T fEZIMHE) 3
® EXRVH51E/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vih=16V, l0=500mA) §
Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit ;
HAEE 1 Vo1 9.6 100 | 104 V | 10=500mA Fig. 4 o
HAHERE 2 Vo2 9.5 - 10.5 v Vin=12.5~25V, lo=5mA~1A Fig. 4 ,}',
ANREEA Reg.l1 - 7 200 mV | Vin=12.5~27V, Io=500mA Fig. 4
ADREE 2 Reg.l2 - 4 100 mV | Vip=14~20V, lo=100mA Fig. 4
Uy TIERER RR 55 64 - dB | ein=1Vims, f=120Hz, I0=100mA Fig. 5
BRREE1 Reg.Lq — 21 200 mV | lo=5mA~1A Fig. 4
BERREE 2 Reg.Ls - 8 90 mV | lo=250~750mA Fig. 4
HAOEERERE Tovo - —0.5 - mV/°C | lo=5mA, Tj=0~125C Fig. 4
HAO#EEE Vn - 100 - uV | f=10Hz~100kHz Fig. 6
RNAHHEEE Vd - 2.0 - v 10=500mA Fig. 7
N T RAEBF Ib - 45 8.0 mA | lo=0mA Fig. 8
N TP ABHREE) 1 Ib1 - - 0.5 mA | lo=5mA~1A Fig. 8
N 7 XEBHREE 2 Ib2 — _ 0.8 mA | Vin=12.5~27V, lo=500mA Fig. 8
E-IHhE%R lo-p - 1.7 - A | Tj=25C Fig. 4
HAEHER los - 0.3 - A | Vin=30V Fig. 9
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BA17800T >V —X

(BA17812T {EZIRK)
® EXHVH5E/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vin=19V, 10=500mA)
Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit

HAEEN Vo1 115 12.0 12.5 v l0=500mA Fig. 4
HAEE 2 Vo2 11.4 - 126 v Vin=14.5~27V, lo=5mA~1A Fig. 4
ADREE 1 Reg.l4 - 8 240 mV | Viz=14.5~30V, lo=500mA Fig. 4
ANREE 2 Reg.l2 - 5 120 mV | Vin=16~22V, Io=500mA Fig. 4
1)y 7IVBRER RR 55 63 - dB | €in=1Vims, f=120Hz, io=100mA Fig. 5
BRRERE1 Reg.L4 - 23 240 mV | lo=5mA~1A Fig. 4
BRREE 2 Reg.L — 10 120 mV | lg=250~750mA Fig. 4
HABERERI Tcvo - —05 — | mV/°C | 10=5mA, Tj=0~125°C Fig. 4
HABEEE Vn - 110 - uV | f=10Hz~100kHz Fig. 6
SOMAHHEEZE V4 - 20 - V | lo=500mA Fig. 7
N7 RER Ip - 45 8.0 mA | lo=0mA Fig. 8
N T ZABREEH 1 Ip1 - — 05 mA | lo=5mA~1A Fig. 8
NA T XEHEE 2 Ip2 — — 0.8 mA | Vip=14.5~30V Io=500mA Fig. 8
E-HNER lo-p - 1.7 - Tj=25°C Fig. 4
HHBERER los - 03 - Vin=30V Fig. 9

(BA17815T fEZIR)

® EXAY4FEElectrical Characteristics (Unless otherwise noted, Ta=25°C, Vin=23, lo=500mA)

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit

HAEEA Vo1 14.4 15.0 15.6 v lo=500mA Fig. 4
HAEE 2 Vo2 14.25 — 15.75 \ Vin=17.5~30V, lo=5mA~1A Fig. 4
ADREE A Reg.ly - 9 300 mV | Vin=17.5~30V, lo=500mA Fig. 4
)\j;?irg 2 Reg.l2 - 5 150 mV | Vip=20~26V, lo=500mA Fig. 4
Uy FIVBRER RR 54 62 - dB | ein=1Vims, f=120Hz, lo=100mA Fig. 5
BEREE 1 Reg.Lq - 27 300 mV | lo=1mA~1A Fig. 4
BRREE 2 Reg.Lz - ic 150 mV | 10=250~750mA Fig. 4
HABEEREREY Tcvo - —0.6 - mV/°C | lo=5mA, Tj=0~125°C Fig. 4
HAHEEE Vi - 125 - uV | f=10Hz~100kHz Fig. 6
NAHNEEE \Z - 2.0 - v 10=500mA Fig. 7
NI T RBH Ib - 45 8.0 mA | lo=0mA Fig. 8
N T AEBREE 1 lb1 — - 0.5 mA | lo=5mA~1A Fig. 8
NA 7 ABRES 2 Ib2 - - 0.8 mA | Vin=17.5~30V, lo=500mA Fig. 8
E-7HhER lo-p - 1.7 - Tj=25°C Fig. 4
HAERER los - 03 - Vin=30V Fig. 9
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BA17800T > J—X

(BA17818T fEZIH)
o EXMVISEElectrical Characteristics (Unless otherwise noted, Ta=25°C, Vin=27V, lo=500mA)
Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit
HABEA Vo1 17.3 18.0 18.7 v 10=500mA Fig. 4
HAEBE 2 Vo2 1741 - 18.9 Y Vin=21~33V, lo=5mA~1A Fig. 4
ANREE 1 Reg.l4 - 10 360 mV | Vin=21~33V, lo=500mA Fig. 4
ANRERE 2 Reg.lp - 5 180 mV | Vip=24~30V, Io=500mA Fig. 4
1)y TRREE RR 55 61 - dB | ein=1Vims, f=120Hz, Io=100mA Fig. 5
BERREE1 Reg.Lq - 30 360 mV | Io=5mA~1A Fig. 4
BEREE 2 Reg.Ly - 12 180 mV | 1o=250~750mA Fig. 4
HABEREREY Tevo - —06 - mV/°C | lo=5mA, Tj=0~125C Fig. 4
HAO#EEE Vn - 140 - uV | f=10Hz~100kHz Fig. 6
SINAHNEREZE Vyg - 2.0 - v 10=500mA Fig. 7
NS T 2AER Ip - 45 8.0 mA | lo=0mA Fig. 8
INA T ZEBHREE 1 Ib1 - - 05 mA | lo=5mA~1A Fig. 8
NAT7ABREH 2 Ip2 - - 0.8 mA | Vin=21~33V, Io=500mA Fig. 8
E—-7HhER lo-p - 1.7 - A | Tj=25C Fig. 4
HhEEE R los - 0.3 - A Vin=30V Fig. 9
&
g
%
bl
(BA17820T f&Z#7#) 3
® EXHYF§%Electrical Characteristics (Unless otherwise nothed, Ta=25°C, Vin=29V, lo=500mA) ?ﬁ
Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit ‘;
HAEE 1 Vo1 192 | 200 | 208 vV | 1o0=500mA Fig. 4 o
HABE 2 Vo2 19.0 - 21.0 V | Vin=23~33V, lo=5mA~1A Fig. 4 ,)',
ANREE1 Reg.l4 - 12 400 mV Vin=23~33V, lo=500mA Fig. 4
ANREE 2 Reg.lp - 7 200 mV | Vin=26~32V, lo=500mA . Fig. 4
)y TIRREE RR 53 60 - dB | €in=1Vms, f=120Hz, 10=100mA Fig. 5
BEREE 1 Reg.Lq - 32 400 mV | lo=5mA~1A Fig. 4
BFRERE 2 Reg.Lo - 14 200 mvV | 10=250~750mA Fig. 4
HABERER Tevo - —-07 — | mV/"C | lo=5mA, Tj=0~125°C Fig. 4
HOHSEE Vn - 150 - uV | f=10Hz~100kHz Fig. 6
RIMAHNEBEE Vd - 2.0 - V | 10=500mA Fig. 7
N7 ZER Ip - 45 8.0 mA | 1I0=0mA Fig. 8
NA T 2AEREE Ib1 - - 0.5 mA | lo=5mA~1A Fig. 8
NATIAEREE 2 lp2 - - 0.8 mA | Vin=23~33V, lo=500mA Fig. 8
E-IHHER lo-p - 1.7 - A Tj=25C Fig. 4
HAOEEER los - 0.3 - A Vin=30V Fig. 9
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BA17800T >V —X

(BA17824T{EFIRE)
©® ERAVEHE/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vih=33V, lo=500mA)
Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit

HAEEA Vo1 23.0 240 25.0 v 10=500mA Fig. 4
HAEE 2 Vo2 228 - 25.2 V| Vin=27~33V, Io=5mA~1A Fig. 4
ANREE 1 Reg.ly - 15 480 mV | Vip=27~33V, Io=500mA Fig. 4
ANRERE 2 Reg.lz - 10 240 mV . | Vin=380~33V, Io=500mA Fig. 4
Uy TIReER RR 50 58 — dB | ein=1Vims, f=120Hz, Io=100mA Fig. 5
BFRRERE 1 Reg.L4 - 37 480 mV | lo=5mA~1A Fig. 4
BRRTEE 2 Reg.Lo — 15 240 mV | 1o=250~750mA Fig. 4
HABERAERE Tevo - —0.7 — | mV/°C | lo=5mA, Tj=0~125'C Fig. 4
HA%ESE Vn - 180 - uV | f=10Hz~100kHz Fig. 6
RNAHNEEE 2 - 2.0 — \ I0=500mA Fig. 7
NLT7RER I - 438 8.0 mA | lo=0mA Fig. 8
INA 7 ZAEHREE 1 Ip1 - - 05 mA | lo=5mA~1A Fig. 8
N7 ABHRLE 2 Ip2 - - 0.8 mA | Vin=27~33V, Ig=500mA Fig. 8
-7 HhER lo-p - 1.7 - A | Tj=25C Fig. 4
HAEHEER los - 03 - A Vin=30V Fig. 9

©® T AY4FIEHIES/ Electrical Characteristic Curves

(o2}

10 T T T
V=10V, loy=0

T
V=10V
BA17805T

BA178056T

OUTPUT VOLTAGE : Vg (V)

OUTPUT VOLTAGE : Voyr (V)

0 0

10 12 14 16 18 20 35 50 75 100 125 150 175 200
OUTPUT GURRENT : Iy (A) JUNGKTION TEMPERATURE.: Tj (*C)
Fig.i BHIRRIFE Fig.2  FRamHf i pRiH

3.0

l.ow

POWER DISSIPATION : P, (W)

N
~N
AN

0 25 50 75 100 125 150
AMBIENT TEMPERATURE : Ta (°C)
Fig.3 FEHRE—-HREHIFMYE (TO-220FP)
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©® RIEE R,/ Test Circuits

OUTPUT

INPUT OUTPUT

INPUT
COMMON
ey=1Vrms i
4 7 f=120Hz g

w7 LEEERR. =20l0g (ﬂlT)

|e our

COMMON

4

Fig4 HWHEE, AHEEE, BHLEH,

o B R A RSO 24 Figs Uy 7 NERERMEERS
)
10uF ~
iNpuTOUTPUT s BPF NPT OUTPUT
0.334F . _[EH#F
v o looem 1= | AV =
w l COMMON l 100kHz [ 472 COMMON ; ° 100mV
4 i a 47 i 500mA
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BA178MOOT ) —-X

ZmFLXalL—4

3-terminal Positive Fixed Voltage Regulator

BA178MOOT ¥ ) — X', BEEHHNBO=HFERILT
—JL¥alL—4TT, kREERANEEDL S, KEIL
ShEBEEHNBENBSNET,

HATEIL, BEET S5V, 6V, 7V, 8V, 9V, 10V, 12V, 15V,
18V, 20V, 24V, D 11 BT, BOSDNERETE 05A
¥TOERERE LTCHEATEET,

The BA178MO OT Series is a 3-terminal voltage reg-
ulator of the fixed positive output type. It provides sta-
bilized and fixed output voltages from astable DC input
voltage.

Fixed output voltages are the 11 types, 5V, 6V, 7V, 8V,
9V, 10V, 12V, 15V, 18V, 20V and 24V. The regulator is
operable as a power supply circuit in a maximum cur-
rent capacity of 0.5A for each of the voltages above.

o iR

1) BERREDR, HEMDEREABRL TV 5,

2) Uy ThLEL—Yalhidu,

3) /Ny —Tld, TO-220FP CISAEED L

4) HBGKEANFTILTH B,

5) BELSM1>F v, (5V,8V,7V,8V,9V, 10V, 12V,
15V, 18V, 20V, 24V)

® Features

1) Builtin overcurrent protective circuit and thermal
shutdown circuit

2) Excellent ripple regulations

3) The TO-220FP package in use provides a wide
range of applications.

4) Compatible to products of other manufacturers.

5) A variety of line-up voltages (5V, 6V, 7V, 8V, 9V,
10V, 12V, 15V, 18V, 20V and 24V)

° A
EREEHE

@ Application
Constant-voltage power supply

BA178MOOT > ) —X

@ 54~F%E / Dimensions (Unit : mm)

1.840.2

10,0283

7.0453

——
r

$3.140.1

-

17,0434

O

I
T

12.0+0.2

13.5Min, |
T
—
2 |7 5.0+0.2 8.0+0.2
» ui

-

1 i
2.54+0.5 L Lz.sfa:o.s 0.55 53 || 2.6£0.5
Ll N L
2 3
(1) IN
- - (2) aND
I (3) our
® SEREE
HABE (V) & HAEBE (V) LS
5 BA178MO05T 12 BA178M12T
6 BA178MO06T 15 BA178M15T
7 BA178MO7T 18 BA178M18T
8 BA178M08T 20 BA178M20T
9 BA178M09T 24 BA178M24T
10 BA178M10T - -
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© MEBEIFEIBRER
M
’ oINPUT
R‘: R Rg Rq Ry
Q1 G Q, D.
' .\Qns
4|/Q
Ry | Ry "
Rn :RH (2)
3 OQUTPUT
}[Rzo
SR,
3)
—0COMMON
(BA178MOOT o ) — X43E34%)
©® xR ATEHR / Absolute Maximum Ratings (Ta=25°C)
Parameter Symbol Limits Unit
ENANEE Vin 35 Y
Bzt eFS Py 1.9* w
HIEREHE Topr —30~+75 °C
RIEBREEE Tstg —55~+150 °‘C

* Ta=25C DHBE (M#ERE L) 15.2mW/°C TEil,

R WTR ANE - SR aER
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BA178MOOT > J—X

© #32EI{E%&#F /Recommended Operating Conditions

(Ta=25°C)
BA178MO0O5T BA178MO06T
Parameter Symbol Min. Typ. Max. Unit Parameter Symbol Min. Typ. Max. Unit
ANBE Vin 75 - 25 v ANBE Vin 85 - 21 v
HABE lo - 05 A HABE lo - - 05 A
BA178MO7T BA178M08T
Parameter Symbol Min. Typ. Max. Unit Parameter Symbol Min. Typ. Max. Unit
ANEE Vin 9.5 - 22 \ ANERE Vin 10.5 - 23 v
HAEE lo — — 05 A HAEE lo - - 0.5 A
BA178M09T BA178M10T
Parameter Symbol Min. Typ. Max. Unit Parameter Symbol Min. Typ. Max. Unit
AHNEE Vin 115 - 26 \ ANEE Vin 125 - 25 \
HAHTE lo - - 1 A HHEE lo - - 05 A
BA178M12T BA178M15T
Parameter Symbol Min. Typ. Max. Unit Parameter Symbol Min. Typ. Max. Unit
ANEE Vin 15 - 27 v ANEE Vin 17.5 - 30 v
HAEE lo — - 0.5 A HAEE lo - - 0.5 A
BA178M18T BA178M20T
Parameter Symbol Min. Typ. Max. Unit Parameter Symbol Min. Typ. Max. Unit
AHEE Vin 21 - 33 v ANEBE Vin 23 - 33 v
HABE lo - - 05 A HABE lo - - 05 A
BA178M24T
Parameter Symbol Min. Typ. Max. Unit
ADEBE Vin 27 - 33 Vv
HAEE lo - - 05 A
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(BA178MO5T fAIBIHE)
o BXME/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vin=10V, lo=350mA)
Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit
HAEEA Vo1 48 5.0 5.2 V | 10=350mA Fig. 4
HHEE 2 Vo2 475 - 5.25 v Vin=7.5~20V, |o=5~350mA Fig. 4
ANREEA Reg.l4 - 3 100 mV | Vipg=8~25V, 10=200mA Fig. 4
ANREE 2 Reg.l - 1 50 mV | Vin=8~12V, lo=200mA Fig. 4
1)y TR RR 62 78 - dB | ein=1Vrms, f=120Hz, Io=100mA Fig. 5
BERTEE 1 Reg.L1 — 20 100 mV | 10=5~500mA Fig. 4
BRRERK 2 Reg.L2 - 10 50 mV | lo=5~200mA Fig. 4
HAOBEBERE Tovo — —1.0 - mV/°C | lo=5mA, Tj=0~125°C Fig. 4
HORSEE Vn - 40 - uV | f=10Hz~100kHz Fig. 6
RINAHHOEEZE Vyg - 2.0 - \% 10=500mA Fig. 7
N7 ZEH I - 45 6.0 mA | 10=0mA Fig. 8
NAT7REFREH 1 Ip1 - - 05 mA | I0=5~350mA Fig. 8
N T ABHREH 2 Ib2 - - 038 mA | Vip=8~25V Fig. 8
E—-IHAER lo-p — 875 - mA | Tj=25°C Fig. 4
HAOEEER los - 0.4 - A | Vips=25V Fig. 9
&®
i
|
(BA178MO6T {EFIHI%)
©® EX AL/ Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vin=11V, lo=350mA) %
Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit =\'f_,
HAEE 1 Vo1 5.75 6.0 6.25 v lo=350mA Fig. 4 L—'/L
HHBE 2 Vo2 5.7 - 6.3 V| Vin=85~21V, Io=5~350mA Fig. 4 5'(
ANREE Reg.l1 — 3 100 mV | Vip=8~25V, lo=200mA Fig. 4
ADREE 2 Reg.l2 - 1 50 mV | Vin=9~25V, Io=200mA Fig. 4
Yy TIVBRER RR 60 74 - dB | ein=1Vims, f=120Hz, 10=100mA Fig. 5
ABRREE1 Reg.Lq - 20 120 mV | lo=5~500mA Fig. 4
BHREE 2 Reg.L» - 10 60 mV | lo=5~200mA Fig. 4
HAEERERE Tcvo - —05 - mV/°C | lo=5mA, Tj=0~125°C Fig. 4
HOMSEE Vn - 60 - uV | f=10Hz~100kHz Fig. 6
BNMAHNEEE " - 2.0 - v 10=500mA Fig. 7
NA T ZEH Ib — 45 6.0 mA | Io=0mA Fig. 8
NA T RAEFREE 1 Ip1 — - 05 mA | Io=5mA~350mA Fig. 8
N T RAEBREE 2 Ip2 - - 0.8 mA | Vih=9~25V, lo=200mA Fig. 8
E—- 7 HhER lo-p - 875 - mA | Tj=25C Fig. 4
HAEEER los - 0.4 - A Vin=25V ' Fig. 9
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(BA178MO7TERIIRHE)
® E5X Y45/ Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vin=13V, I0=350mA)
Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit

HAEE Vo1 6.7 7.0 7.3 v lo=350mA Fig. 4
HAEE 2 Voz 6.65 — 7.35 V| Vin=9.5~22V, 10=5~350mA Fig. 4
ANBREE1 Reg.l4 - 4 100 mV | Vip=9~25V, io=200mA Fig. 4
ANKREE 2 Reg.lo — 1 50 mV | Vin=10~25V, lo0=200mA Fig. 4
1)y TIRREE RR 57 71 - dB | €in=1Vims, f=120Hz, lo=100mA Fig. 5
BERERE 1 Reg.Lq - 20 140 mV | lo=5~500mA Fig. 4
BRRER 2 Reg.L2 - 10 70 mV | lo=5~200mA Fig. 4
HABEREFRE Tevo - —05 — | mV/°C | lo=5mA, Tj=0~125°C Fig. 4
HAMEEE Vi - 70 - BV | f=10Hz~100kHz Fig. 6
RNAMNEEZ Vd - 2.0 - V | Io=500mA Fig. 7
N T RER I - 45 6.0 mA | Io=0mA Fig. 8
N T ABHREE Ib1 — - 0.5 mA | lo=5~350mA Fig. 8
N7 2EHREE 2 In2 - - 0.8 mA | Vip=10~25V, io=200mA Fig. 8
E-7HhER lo-p - 875 - mA | Tj=25C Fig. 4
HOERETR los - 0.4 - A | Vin=25V Fig. 9

(BA178MO08T fEF#&)

© ER 4%/ Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vin=14V, lo=350mA)

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit

HAEE 1 Vo1 7.7 8.0 8.3 V | 1o=350mA Fig. 4
HABE 2 Vo2 7.6 - 8.4 V | Vip=10.5~23V, lg=5~350mA Fig. 4
AHREE 1 Reg.l4 — 4 100 mV | Vin=10.5~25V, |o=200mA Fig. 4
ADREE 2 Reg.l2 — 1 50 mV | Vip=11~25V, Ig=200mA Fig. 4
Yy TUBRER RR 56 89 - 4B | ein="1Vims, f=120Hz, io=100mA Fig. 5
BHREE1 Reg.Lq - 20 160 mV | lo=5~500mA Fig. 4
BRREE 2 Reg.L2 — 10 80 mV | lo=5~200mA Fig. 4
HABERERY “Tevo - —05 — | mV/°C | lo=5mA, Tj=0~125°C Fig. 4
HAOMEEE Vn - 80 - uV | f=10Hz~100kHz Fig.6
RNAHHBEE V4 - 2.0 - vV | 1o0=500mA Fig. 7
N7 XEH I - 45 6.0 mA | lo=0mA Fig. 8
N7 AEHRLE 1 Ib1 - - 0.5 mA | lo=5~350mA Fig. 8
INA 7 ZEHZE 2 Ib2 - - 0.8 mA | Vin=10.5~25V, Ig=200mA Fig. 8
-7 HhER lo-p - 875 - mA | Tj=25C Fig. 4
HAhERER los - 0.4 - A | Vin=25V Fig. 9
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(BA178MO9T fERIE)
® ESAYIS1E/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vihb =16V, l0=350mA)
Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit
HABE 1 Vo1 8.6 9.0 9.4 V | 10=350mA Fig. 4
HAHEE 2 Vo2 8.55 - 9.45 V | Vin=115~24V, Io=56~350mA | Fig. 4
ANKEE 1 Reg.l4 - 4 100 mV | Vin=11.5~26V, lo=200mA Fig. 4
ANKREE 2 Reg.lp - 2 50 mV | Vip=12~25V, 1o=200mA Fig. 4
Uy TIRgEE RR 56 67 - dB | ein=1Vims, f=120Hz, lo=100mA Fig. 5
BRREE1 Reg.L1 — 20 180 mV | lo=5~200mA Fig. 4
BEREE 2 Reg.Lo - 10 90 mV | lo=5~200mA Fig. 4
HABERERE Tcvo — —0.5 - mV/°C | lo=5mA, Tj=0~125C Fig. 4
HAOMEEE Vn - 90 - uV | f=10Hz~100kHz Fig. 6
RONAHNEREE Vyg - 20 - v lo=500mA Fig. 7
NAT7ZER Ip - 45 6.0 mA | lo=0mA Fig. 8
INA 7 AEHREED 1 Ib1 - - 05 mA | Io=5~350mA Fig. 8
NA 7 ABHEE 2 Ib2 - - 0.8 mA | Vip=12~25V, Io=200mA Fig. 8
E-7HNER lo-p - 875 - mA | Tj=25C Fig. 4
HAERER los - 0.17 - A | Vis=30V Fig. 9
&
:
3
(BA178M10T {EZI##%) 3
® ESYIHE/ Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vin=16V, l0=350mA) §
Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit l;
HABE 1 Vo1 96 | 100 | 104 V | lo=350mA Fig. 4 o
HAEE 2 Vo2 9.5 — 10.5 Y Vin=12.5~25V, l0=5~350mA Fig. 4 ,)1,
ANREE Reg.l4 — 5 100 mV | Vin=12.5~28V, I0=200mA Fig. 4
ANREE 2 Reg.ls - 2 50 mV | Vip=14~26V, Io=200mA Fig. 4
Uy TIReEE RR 56 66 - dB | ein=1Vims, f=120Hz, lo=100mA Fig. 5
BRREE 1 Reg.L1 - 20 200 mV | lo=5~500mA Fig. 4
BEREE 2 Reg.L» - 10 100 mV | lo=5~200mA Fig. 4
HABERERE Tcvo - —05 — mV/°C | lo=5mA, Tj=0~125°C Fig. 4
HAOHSEE Vn - 100 - uV | f=10Hz~100kHz Fig. 6"
NAHHEEZE 2 - 20 - Y 10=500mA Fig. 7
N7 RER Ip - 45 6.0 mA | lo=0mA Fig. 8
NA T AEBREE 1 lp1 — — 0.5 mA | lo=5~350mA Fig. 8
NA 7 ABHREE 2 Ib2 - - 0.8 mA | Vip=13~25V, Ig=200mA Fig. 8
E—-7HHER lo-p - 875 - mA | Tj=25°C Fig. 4
HAEEER los - 0.17 - A Vin=30V Fig. 9
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(BA178M12T {EZI#Z)
® EXMH§1%/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vin=19V, 10=350mA)
Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit

HABE1 Vo1 115 12.0 125 \% 10=350mA Fig. 4
HAEE 2 Vo2 11.4 - 12.6 V| Vin=15~27V, Io=5~350mA Fig. 4
ANREE Reg.l4 - 5 100 mV | Vin=14.5~30V, Io0=200mA Fig. 4
ANREE 2 Reg.l2 — 3 50 mV | Vig=16~30V, lo=200mA Fig. 4
Uy TILRRER RR 55 63 - dB | ein=1Vims, f=120Hz, lo=100mA Fig. 5
BERTEE 1 Reg.Lq - 20 240 mV | lo=5~500mA Fig. 4
BEREE 2 Reg.Lo - 10 120 mV | lo=5~200mA Fig. 4
HABERERR Tevo - —05 — | mV/°C | lo=5mA, Tj=0~125"C Fig. 4
HAORSEE Vi - 110 - uV | f=10Hz~100kHz Fig. 6
BRNAHANEEE Vg - 2.0 - Y lo=500mA Fig. 7
NLT7RER Ib - 45 6.0 mA | Io=0mA Fig. 8
NS T REREE 1 Ip1 - - 0.5 mA | Io=5~350mA Fig. 8
N T REHAE 2 Ib2 - - 0.8 mA | Vin=14.5~30V Io=200mA Fig. 8
E-7HAHER lo-p - 875 - mA | Tj=25C Fig. 4
HAEERER los - 0.17 - A | Vip=30V Fig. 9

(BA178M15T {EZI4E)

@ EX M4/ Electrical Characteristics (Unless otherwise noted., Ta=25°C, Vin=23, l0=350mA)

Parameter Symbol Min. Typ. Max. Unit. Conditions Test Circuit

HAHEEA Vo1 14.4 15.0 15.6 v 10=350mA Fig. 4
HAHEE 2 Vo2 14.25 — 15.75 v Vin=17.5~30V, l0=5~350mA Fig. 4
AHREE 1 Reg.l1 - 6 100 mV | Vip=17.5~30V, lo=200mA Fig. 4
ANKREE 2 Reg.l2 - 3 50 mV | Vis=20~30V, Io=200mA Fig. 4
iJ v TIRgIE RR 54 60 - dB | ein=1Vims, f=120Hz, Io=100mA Fig. 5
BEREE 1 Reg.Lq - 20 300 mV | lo=5~500mA Fig. 4
EWREE 2 Rea.L> — 10 150 mV | Ig=5~200mA Fig. 4
HAHEERERE Tcvo - —06 - mV/°C | lo=5mA, Tj=0~125°C Fig. 4
HABSEE Va - 130 - uV | f=10Hz~100kHz Fig. 6
RNAHHEEE Vd - 2.0 - V | Ilo=500mA Fig. 7
NS 7 REHR Ib - 45 6.0 mA | lo=0mA Fig. 8
N T AEREE Ib1 - - 0.5 mA | Io=5~350mA Fig. 8
N T XEREE 2 Ib2 - - 0.8 mA | Vip=17.5~30V, Io=200mA Fig. 8
E—-IHhER lo-p - | 8715 - mA | Tj=25C Fig. 4
HAEEER los - 0.17 - A Vin=30V Fig. 9
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(BA178M18T fEZIHE)
o ERAVIF4E/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vih=27V, 10=350mA)
Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit

HAEEN Vo1 17.3 18.0 18.7 v 10=350mA Fig. 4
HAEBE 2 Vo2 171 - 18.9 v Vin=21~33V, lo=5~350mA Fig. 4
ANREE 1 Reg.ly - 7 100 mV | Vin=21~33V, Ig=200mA Fig. 4
ANEREE 2 Reg.l2 — 3 50 mV | Vin=24~33V, |o=200mA Fig. 4
1)y FIVRREE RR 53 58 - dB | ein=1Vims, f=120Hz, Io=100mA Fig. 5
BRREE1 Reg.Lq - 20 360 mV | lo=5~500mA Fig. 4
BRRTEE 2 Reg.Lo - 10 180 mV | lo=5~200mA Fig. 4
HAOBERERE Tevo - —06 — | mV/°C | io=5mA, Tj=0~125"C Fig. 4
HAMEEE Vn - 140 - pV | f=10Hz~100kHz Fig. 6
SNAHHEEZE Vyg - 2.0 - v 10=500mA Fig. 7
N T RER Ip - 45 6.0 mA | lo=0mA Fig. 8
N T ZAEREE 1 Ib1 - - 0.5 mA | Io=5~350mA Fig. 8
NS 7 AERLEE 2 Ib2 - - 0.8 mA | Vin=21~33V, Io=200mA Fig. 8
E—-7HAER lo-p - 875 - mA | Tj=25°C Fig. 4
HABBER los - 0.17 - A Vin=30V Fig. 9

(BA178M20T fEIRIIH)

o EX 11514,/ Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vin =29V, l0o=350mA)

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit

HAOBEA Vo1 192 | 200 | 208 V | 10=350mA Fig. 4
HAEE 2 Vo2 19.0 - 21.0 V | Vin=23~33V, lo=5~350mA Fig. 4
ANKEE 1 Reg.l1 — 8 100 mvV | Vin=23~33V, lo=200mA Fig. 4
ANREE 2 Reg.l2 - 4 50 mV | Vin=24~33V, 10=200mA Fig. 4
1)y 7RI RR 53 58 — dB | ein=1Vims, f=120Hz, I0=100mA Fig. 5
BRREE 1 Reg.Lq — 20 400 mV | lo=5~500mA Fig. 4
BRREE 2 Reg.Lo — 10 200 mV | lo=5~200mA Fig. 4
HAEERERE Tcvo — —0.7 — | mV/°C | Io=5mA, Tj=0~125°C Fig. 4
HAOMEEE Vn - 150 - pV | f=10Hz~100kHz Fig. 6
RIMABNEEE 2 - 20 - v 10=500mA Fig. 7
N7 REH Ib — 45 6.0 mA | Io=0mA Fig. 8
N T XEBREEN 1 lp1 — - 05 mA | lo=5~350mA Fig. 8
INA 7 XAEFEE 2 lp2 — - 0.8 mA | Vin=23~33V, I0=200mA Fig. 8
E-7HAER lo-p - 875 - mA | Tj=25C Fig. 4
HAERER los — 0.17 — A Vin=30V Fig. 9
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(BA178M24T{EFIR4%)
@ ERK4EE/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vin=33V, lo=350mA)
Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit

HABE 1 Vo1 230 | 240 | 250 vV | 1o=350mA Fig. 4
HAEE 2 Vo2 228 - 25.2 v Vin=27~33V, lo=5~350mA Fig. 4
ADREE 1 Reg.ly - 10 100 mV | Vip=27~33V, Io=200mA Fig. 4
ANREE 2 Reg.l - 5 50 mV | Vin=28~33V, Io=200mA Fig. 4
Uy FIVRREER RR 50 55 - dB | ein=1Vims, f=120Hz, Io=100mA Fig. 5
BEREE1 Reg.Lq - 20 480 .| mV | lo=5~500mA Fig. 4
BRRERE 2 Reg.L» - 10 240 mV | lo=5~200mA Fig. 4
HABERERK Tcvo - —0.7 - mV/°C | Io=5mA, Tj=0~125°C Fig. 4
HA¥ESEE Va - 170 - uV | f=10Hz~100kHz Fig. 6
BNAHHEEE Vd - 2.0 - V | Io=500mA Fig. 7
INA T XEi Ib - 438 6.0 mA | Io=0mA Fig. 8
N T 2B REE 1 Ib1 - - 0.5 mA | Io=5~350mA Fig. 8
N T ABHREE 2 Ib2 - - 0.8 mA | Vip=27~33V, I0=200mA Fig. 8
E—-HhER lo-p - 875 - mA | Tj=25°C Fig. 4
HAEEER los - 0.17 - A Vin=30V Fig. 9

® EX A4 HENER/Electrical Characteristic Curves
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© RIFEMEEEE,/ Test Circuits
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4
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AL FoHEEHERE LT LA,
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BA6722

BA6722

RSO RBALYFRSAN/
Y- XaL—4

Transistor Switch Driver / Series Regulator

BA6722 13, Y=L X¥a1L—ZICTT,

22DV LXLL—2ESNMIT PNP b5 2T 22518
ERTEBRENATVWET, Voo SHWEDIN-HAIL,
ZOPNP b2 P A2 ERAVWTHIBERET, Z—H
HESVLFELL—2M 121,32 bO—IEFICLY
ON//OFF #RIEET ¥, #HERDHBEREMA THY,
ZHER IOV IELTICASETHEL, ThZh
GND HFEHZITVET,

BA6722 is a series regulator IC.

Consisting of 2 regulators of 5 V and an external PNP
transistor control circuit.

Thru output from Vg is controlled using this PNP tran-
sistor.

o kK

1) HOBERY I v 2RE(ZY —ZXLF 2L —20H)

2) HEBOHEBERI D EV

3) Hhmavysar bO—iPFEEE (C—MOS, TTL
LAIL)

4) Xy — JHERK 2200mW (RER %S L)

5) ZHgEZ L0y 7{ERU GND™ ST £ 7=

k4RSI T7O-F 1> GND T, YUILEIRICIIEREIhELA,

® Features

1) Output overcurrent limiter is incorporated (only with
series regulator).

2) Small current consumption during waiting.

3) Output is logically controlled (C-MOS, TTL level).

4) Allowable package lass 2200mW (without heat radi-
ation panel).

5) Each function is biocked, together with GND * ter-
minal provided.

* Floating GND except for pin 4, not connected to silicon chip.

@ $~FE R,/ Dimensions (Unit : mm)

36+02

178+0.3

270+056
242

)
66403

10 l-254+03 e
2286103 05+0.1

[ceasssansa]

o RTERER
/ N\
0

] _C
0T T2] ToT 4] TsJ 18] 12T 187 o] T
8 8 2 g g4 8 g 3
T 85885855 ¢
o o

z

a

* % D. C. =Do not Connéct
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BA6722

® 70y Y 44745 5 L/Block Diagram

Bandgap
Reference

©,
% &}
*D. C. =Do not Connect
® ZInTFHRAEIREA
WTES WF&T ¥ OEE B 1 B OB
1 Vce BRGEF
2 Sense PNP/IXT— RS TIZX2DIAL T2 EERLE T, /2, BEREREB/AMLET,
3 PNP Drive PNP/IXT— T2 T REDN—2%#EHEL, ARNERICSCAN-IBREMBLET,
4 GND EIC V) AL ERRUBEAT « VBRI TVET,
5 D.C.*? EZILHBESELEVTLEE Y,
6 VouTt 5.2V(Typ.)80mA Max. ¥ -Hh L £7,
7 GND1 Vouti 70 7 D *1
8 Vout2 5.0V(Typ.)80mA Max. EHHA L%,
9 GND2 Vourt2 70 v 7 DiE# ™!
10 Control LEWMESELIEDANT Vourt RUSMET PNP b5 X284 LET,

*¥1 70-7¢>J7 GND TYVIALERICEBFRIATOEEA,
*2 D. C.=Do not Connect

©® %48 KEH./Absolute Maximum Ratings (Ta=25°C)

Parameter Symbol Limits Unit
BREE Vce 24 Vv
a2 MA—-LUEFAHEE CTIN Vee v
B3 =ES Pp 2200* mw
EhER A EEH Topr —10~65
R B Tstg —55~150 °‘C

* Ta=25°C LIL CEAT 318813, I'CLRATHIELIC176mWRKT 3,
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BA6722

® EBXAVIEE/ Electrical Charactristics (Unless otherwise noted, Ta=25°C, Vcc=9V)

Parameter Symbol | Min. Typ. Max. |- Unit Conditions
ERRER(1) : lcc - 238 4.0 mA | Control=5V, #E& %
EBRER(2) Istb - 50 70 nA éoit; :\=T)v{ ;%;;g’gﬁ)
Vouti7B w7
HHEE Vo1 4.9 5.2 55 v lo1=1mA
HAER 101 - - 80 mA
TREFH D ER Ish1 — 220 - mA | Vo1=0V
AHNREE ANy - 40 80 mV | Vgc=6.95~12V, lpt=1mA
BHRREE ALO¢ - 100 200 mV | lpt=1~80mA
) TR EE RRy 38 45 - dB | f=120Hz
Hh/ 1 XEE NO4 - 180 - uV | =10Hz~100kHz
AHDEME Vdr1 - 1.85 | 220 v lp1=80mA
Vout270 v ¥
HHEE Vo2 47 5.0 53 \ lop2=1mA
HAER lo2 - - 80 mA
AR N ER Ish2 - 220 - mA | Vg=0V
ANREE AlINg - 40 80 mV | Vgc=6.95~12V, lpg=1mA
BERRER ALO2 - 100 | 200 mV | lgo=1~80mA
1) TIVRREE RR 38 45 - dB | f=120Hz
HWh/ 1 ZBE NO2 - 180 - uV | f=10Hz~100kHz
AHHE(E Var2 - 1.85 | 2.20 v lo2=80mA
PNP#IEITO Y &
PNP TR K5 1 T&Ef lod 18 25 - mA
Sense ¥ TFER lsn - 1.5 29 mA
a> ha—-iETF
L& \WMEEE ON VTH 29 - -
L &\\MEEE OFF VTL - - 1.1
ANER lin 40 - 80 puA | Control=5V

© #RE){E%4 Recommended Operating Condition (Ta=25°C, GND=0V)

Parameter Symbol Min. Typ. Max. Unit
TEEE Vee 77 | - 24 v
a2 bO—RFAHDEE CTIN 0 - Vce \

188 RONM



BA6722

o ER M4 ahEz /Electrical Characteristics Curves

P RS R 10
g BB L
o 22 8
1
z
e Y s
g N < °
I AN 5
g : . J76mw/C = . /
o 1 ! Al
: | L /
o | N
g : N L 17
| /
!
0 25 50 75 100 125 1850 0 : 216 20 %
AMBIENT TEMPERATURE : Ta (°C) Vee (V)
Fig. 1 FFABX—FAEBESYE Fig. 2 Vouti BREE—HHEERM
V=9V
10
6
8 5
S 6 z 4
>.é a S 3
4 ]/
2
4
2 / .
— 0
Y 4 8 12 16 20 24 50 100 750
Vcc (V) lOUVI (V)
Fig. 3 Vout2 BREE—HHEEH M Fig. 4 Vout1 BFHDEEMN
V=9V
6
5
< 4
H
> 3
2
1
0
0 50 100 150
lourz (mA)
Fig. 5 Vour: AFHHEEFE
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LM IC/Standard ICs BA6122A
BAG122A :inxiss>ru¥ai—s
2-Output Switching Regulator
® 5 ¥:~FikE / Dimensions (Unit : mm)
BA6122AI, /YL XBERARICL S 2 ERABN R 1
yFLILFIL—FE/ YT YT ICTT, BAG6122A
5V HAKETEMER, FEKERIRERE & REEIES, 19.540.1 2.840.1
aYNL—4%, RIANDPZThEFh 2BETEREINT 20 RI1.0
WET, 1BENHE LoMi & €5 STOP 8, H—/3 ] 7_ 010
yFUMRERELTOY v FIVHIEREENSME N TSHY, = g
K—%2 TN VIRD 5V, oV ABRIRETT, ol 3
The BA6122A are switching regulator monolithic ICs of 35:' “ TOOT 2T
pulse width modulation system with 2 built-in circuits. rnnnn nnnnnnnnﬂ\ 03 7.
They consist of 5V output reference voltage circuit, ]__] 240.2 055 T T
saw-tooth type oscillation circuit and 2 circuits -error 7 T L
amplifier, comparation and driver. 19.0540.3 2.7540.25
13 5 7 9 11 13 15
2 4 6 8 10 12 14 16
o ¥k
1) OV STOPHEER & T, SVEEDADHN NAIRET & ° A&
3, VTRERER
2) H4LY MFBBTICLY, Uy T EXRICERT & RFRRERRES

%,

3) Veec DHAVEY) HE 3,

4) RSAN—HHF2—7114,0~100%A]ETE, T2
ON-OFF 21 7T 3,

) EIRELIEBHEE N & <, BEMEMY CICRERSMEIr R
ELTW3,

6) BRFEISIERR (L LIBHIEAR 2 1 T TH 3,

N RERRFHEHD PR HE 3,

8) LN F L,

@ Features

1) Provided with 9V stop function and possibility of output
of 5V pour supply only.

2) Remarkable reduction of ripple by a direct FB termi-
nal.

3) Output of Vgeg can be taken out.

4) Driver output duty is variable in the range of 0 ~ 100%,
and perfect ON-OFF system.

5) Excellent oscillation frequency accuracy and stable
starting and temperature characteristics.

6) Error amplifier of phase compensator built-in type.

7) Reference oscillation square wave output can be
taken out.

8) High conversion efficiency.

@ Applications
VTR power supplies

Power .supplies for general equipments
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BA6122A

® JOv Y 44773 L,/ Block Diagram

G Sy

B % VRes

ERROR AP 5 § -
L. R
VL
FiLTeR 5]
‘—_l> ;E GND (1)
9v STOP[Z “_—?—‘
9v
8
DRIVE
ano2) 9]

o+ osy [

osc 3]

sv
1) bRive
-

el

,.-
—{1a] cap
ois 7 prd @—] 4]
ararae 18] 0

@ B AFEHR / Absolute Maximum Ratings (Ta=25C)

Parameter Symbol Limits Unit
BEEE Vce 18 v
FEHEK P4 340* mw
EERERHE Topr —10~60 T
RIFREHE Tstg —55~125
VReG RHE R Ip (VRea) 5 mA
8pinfi A B I8 20 mA
10piniE A Bt 110 10 mA

*Ta=25CLLETHATHHEE,1CICDE34mMWE B L 3,

® EX Y4414/ Electrical Characteristics (Unless otherwise noted, Ta=25C,Vcc =12V)

Parameter Symbol | Min. Typ. Max. Unit Conditions Test Circuit
BFEREEER vVce 8 — 16 v 4.2V<VReg <54V Fig.1
JESHER lq - 55 8.0 mA — Fig.1
VereGc HHEE VREG | 4.65 48 495 - Fig.1
ABDLE21L—-229VHA | Vog.g| —0.1 - | 401 10V<Vce < 16V Fig.1.

5 VIHHEE Vos 47 5.0 53 — Fig1
ADL¥2L—23>5VHA | Vos.g| —041 - | 401 | Vv 10V=Vcc < 16V Fig.1
S RhE lo — — 375 mA | log=400mA, los=50mA Fig.1
RIRESES f 36 M 46 kHz - Fig.1
SEEREUA DT AR | - 03| — | % | :13322‘;:5:):/2;3 o= 1ov Fig1
BERRMANT 2 —F « D 14 20 26 % - Fig.1
HERRHHET H” H 37 - - v - Fig.1
BERRMNT 1 —F 1 ) 74 80 86 | % _ _

HAERIR M HBE H 37 | — — v - _

9V STOPA HEBE—HI Vi 15 - - V| Vog<0.4V Fig.1
9V STOPAHEE—LO Vi - - 0.9 V.  |83V<Vo09<9.7V Fig.1
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BA6122A

o AIFEIEE Test Circuit

Vch,SOHRGETIMINGOSC 0SC__ 5V 5V _GND

]
AMPE DF(IVE
g3 BAG122A,y avp
Vaee WiVres O @ FILTER GND STOP DRIVE
2] 3 LJ;I U | o]l
w Lo ';7
gl Y
g T 47kQ s 08
- IIIF é o
- &
=
LL_L [T
w S 2 r3
g ] O'I I
=N g
(=3

25C2060

16V

Fig.1
® SH®,/ Application Example
220 4F
Vee
v
ouT
100kQ
16 Ve
7
= FH—| ! 2 AV ! T 5V
87 Jioka 2 3¢ ot sika  OUT
—— . L
% 15 @ g 8 47kQ
- ~ 10— ! -
10000F 14| | osc %;—M 0 © 3
5 ]

o
22k(2y13 n
9v
to—

2arene BA6122A $ sToP

ie 9

Fig.2
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BA6122A

® O DHRHA
(1) SRR SR BR

BIRHH DT 2 - 1 BOICERBIE, 213> TS

Ra, ReRUZAITaLFoHCHUILWRETEE
To 24 ILTBMEDE, 2132520 FLHC0E
i 2~3VORTHENEEHRBELTVWET, £/,
0SC (OSC) A& F 1 5 RIRERM ORI/ L 2 £ ]Y)
HMTZENTEET,

Ill'!!ﬂ\\l.lmlu I
100 NG - -
—~ — S
T 50
= A
§20\ L\ ] NG '0,1,;»-—
il i
2 N N A N
o Cr=0.014F &
E AN N SO
l;_}l
c 5 +H
o
31 =0.0004F
= NG N
2, | |r HEIN
2 \ | \
! N NG
H X
T 1N
I TN
I

1 5 10 50 100 50C
TIMING RESISTANCE  Ra+2Rs k2

Fig3 RIREMEEIFE

2V v ZUHIEDE
WVRHAICEWTERICES SN REKYD v TILES
EMELE T, ST ERL, CIC L 3 RAER DN A X LE

VReG

Ve

BAG6122A

rr

Fig4 SIREEEIDM@ER

ta 0.405 (Ra+Re)-Cr
t8 0.405-Rg-Cr

TIMING
CAPACI TOR

—
0SC A 8
OUT PUT
05¢
OoUT PUT
L]
)
TIME cHarT | ME(
2.466
" (Rat2Re)-cr M2

Figs #43I>JFv—+

1y TIHIE Clf r---a

B8 !

VCC

CHRERBLET, MEBRRICLURETEE T, FILTER, - Y
B I$30~50k QI E AL T £ &L, S "
9V ] c
10 DRIVE
BA6122A
ERROR AMP COMP |11 SENSE
Fig6 Vv ZINEREDEH
193

- R—ThHTHGAN



BA6122A

o B A4 ahis Electrical Characteristic Curves

9.0
Vee=12V
3
>
4 8.5
<
[
IS N
>
[
2
[
[
)
© 8.4
100 200 500 1000 2000 5000
OUTPUT CURRENT : lout
Fig7 9V HWHEE—-AFTRIFNE
+120
s
£
5 +80
=
4
W Vit h
2 +40 lL=400mA,
e
z 5ViH
5 " Jlo—c0ma)
= 0
3
o /7
>
=
V4
Lju —40 ~
o
~80g 10 12 14 16 18
SUPPLY VOLTAGE : Vee (V)
Fig9 ADLEaL—> g4
s c=2
' =2.2F
ZDm(R=IOk§)
7
Zs
$
y 5
<
S
: /
gs :
3 / ViVres (VREF)
i<
&2 L/
1 /
/4
0

0 2 4 6 8 10 12
SUPPLY VOLTAGE : Vee (V)

Fig11 Vree —EBEE 1514

14

16

500
3 HE@Rh -7
E \/ 9V/90% : 400mA
z 400 —7= 12 L. lecld 4R ———
= g 5V/75% ; 50mA
g 1
w
& SoRlfE |
3 5
3 X (o) Lt
5 5V IL= 50mA
g 300 \
20¢ 8 10 12 14 16 18
SUPPLY VOLTAGE :Vee (V)
Fig.8 MiS bt
16
14
12
s
@ 10
5 1L=300mA| WD
é 8 == m.
- It =450mA
= | |
a
= 6 |
3 5VHi ) (I.=50mA)
) 4
, /
N 8 10 12 14 16

QUIESCENT CURRENT: 1o (mA)

SUPPLY VOLTAGE :Vec (V)

Fig.10 AtHA%sE

S

~

o

9=400mA
EHAT (It5= 50mA

©

0 2 4 6 8 10 12 14 16 18 20
INPUT VOLTAGE :Vin(V)

Fig.12 EESHER-AHTRBEIHE
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BA6122A

N _
1000
T 500
1.2 -
£ § > SR
- s -1 ~ L
; - 100 I
8 >
2 0.8 - 50
2 2 20
zZ 0.6 AL S
5 s 10
5 o [
g0
0.2 /A‘/;7,
/
e, 1
0 10 20 30 0 1000 Ll
DRIVE CURRENT : lorve (mA) CAPACITANCE : C (pF)
Fig.13 RIHMEE—K 51 JEi4EM Fig.14 OSCRLg¥IsME
5.4 a3
V=12V
|, =400mA
5.3 > 92
= > g4 N
5 5.2 - al \
E Vee=12V g
IL=50mA
2o o 2 90 ~ —10°0<Ta<60°C |
T | g oo
= T~ —10C" Ta"60C o
g 5.0 —350ppm/C > 89
= T~ o
2 =
© >
o
4.9 88
4.8 87
=20 0 20 40 60 80 100 20 0 20 40 60 80 100
AMBIENT TEMPERATURE : Ta (C) AMBIENT TEMPERATURE : Ta (°C)
Fig15 5VRHHEE—FEBEHN Fig.16 9V RHEHEE —FEEERE S
5.0 = 2.6
s Veo=12V £ Veo=12V
g mARH Y RL=10k0}
> 4.9 1 L 2.5
w — ;
§ \\ —10C ~ Ta<60C 4 —10C = Ta<60C
2 4 —300ppm/C I 54 R A— —300ppm/C __|
248 £ 2
§ 5
w
5«7 g 2a
w o
['4 w
4.6 EZJ
4.5 2.1 4 m 5 T
20 o0 20 40 60 80 100 ~20 o0 20 0
AMBIENT TEMPERATURE:Ta(’C) AMBIENT TEMPERATURE :Ta(C)
Fig.17 Verec —EBRE M Fig.18 VREeF (1/2 Vreo) —EIBLB A 1514
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BA6149LS

BAG149LS

BA6149LS|3, BN A M v F L ¥ 1L —2EKERA
BULEE/VDY7ICTY, 2055 1RH%E (5pin) LISt
DOHHF19pinTON/OFFD MNP TE £ ¥, 19pinlc3.5V
LEOEEAMA S ESpinlSDH S IFOFFIC 1Y) &
T OPInOHAREICHAINATETT)

The BA6149LS is a monolithic IC containing 6 sets of
switching regulator circuits.

o Hfk

ALy FLFL¥alL—42nar bA—)LEEE TA
TABLTW3,

2) PWMAREHRKAL TV IO TRHRNI LW,

3) ZARRERROBEEBBENIS, RETH 3,

4) IBEDHHEENESN B,

5) BET L TOFIEE BRICEHE TE 5 (2R#HK).

6) H HEEON/OFFD &I HMEEEH LT3 (VR ER
<)o

@ B A F % /Absolute Maximum Ratings (Ta=257C)

6HARIyF L XalL—4
6-Output Switching Regulator

® #75~1% X / Dimensions (Unit: mm)

) 2.8+O'Z
22.0+92 -0
2.0 RI1.0 c1.0
ol [
S| S
> S
g o ¥
S HEE
ik Bl [ Aros
< wf __IL © o
0.55 0.889+0.2
L 20.447%0.3 ' 2.540.25
1
51.118
@ Features

1) All control circuits for switching regulator are built-in.

2) The PMW system in use provides high efficiency.

3) The frequency accuracy of the triangular wave gener-
ator is high and stable.

4) 6 types of output voltages are generated.

5) Free setting of the gain of error amplifier (2 systems).

6) Output voltage can be ON/OFF controlled (except
5V system).

Parameter Symbol Limits Unit
TREE Vce 20 Y
HERE Pa 500%* mw
BB e Topr —10~70
RIEREGR Tstg —25~125

K54 TER Id 30 mA

* Ta=25CLIETHATIHER, 1CICDEEMWERL 3,

196

00109—38—V1G502



BA6149LS

® 7Oy 7454147795 .L/Block Diagram

00
o < 0 ©
E o 2 a o o v
o o =) I o o o
T o~ o < @ [a] o o o
o [ o L o z o o o
bW Z W Z W & oW oW
|N| |<r| |<°| |°°| |.‘2| |‘.l‘| Iil ISI |93|
EINES
Bt BBt |
x E\733
2 & A
g
>
o [
N .>., 3
[
Tl T =T 2] 1] [ 2] (5] 1]
8 L o Y 9 e oo w i 5
L W W oy W ow &
> Z > Z 32 2 3 : 3 38 > g
i C T & © © =
[a] o o o o a

® EXR IS Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=12V)

Parameter symbol | Min. | Typ. | Max. | unit conditions éﬁ,‘:’:‘u"
EEEEEHE Vee 8 — 18 Y Fig.1
ERRE R lcc - 7 11 mA Fig.1
HEESE Viet | 2.38 | 253 | 2.68 \% Fig.1
= Ak RIRRE fr  |100.88|101.88/102.88| kHz | fo=815kHz Fig.1 f,«(
5VRHHBE Vos | 47 | 5 | 53 | V | I =227mA Fig.1 7
VRHNEE Voo | 860 | 915 | 970 | V | IL.=100mA Fig.1 l;
MR HBE Vey | 45 | 5 | 55 | Vv | I.=100mA Fig.1 o
MR HEHEE Vca | 30 | 35 | 40 V | IL=50mA Fig.1 5',
M3RHEHEE Vsr 30 | 35 | 40 v IL=55mA Fig.1
MsRHENEE ViR | 30 | 35 | 4.0 V | IL=200mA Fig.1
MIABLFa2L—Y3> | Vv 40 80 | 160 | mv | IL=100mA, 10<Vcc=<16 Fig.1
MoADL XL —Ya> Vi2 30 60 | 120 | mv | IL=50mA, 10=Vcc=16 Fig.1
MgABLF¥aL—Ya> | Vi | 30 | 60 | 120 | mv | IL=55mA, 10=Vce<16 Fig.1
MgAALFab—Y3> | Vea | 30 | 60 | 120 | mV | IL=200mA, 10=Vcc=16 Fig.1
O—-LALEEE—F VL 0 - | 15 v Fig.1
NALNIVEEE—- K Vu | 85 | — 6 V  |Vos &RV TEHDEEL0SY Fig.1
WEBETLTA-TUN-Th4> | Gog | 70 - — dB
SVRBETLTA-TN-TH4> | Vos | 70 - — | dB
R v TN Rpg | — 2 5 |mVp.p| IL=100mA Fig.1
5VRY v T Rps | — 2 5 |mVp.p| IL=227mA Fig.1
MRy T Rem | — | 30 | 50 |mVp.p|IL=100mA Fig.1
wRBmy <770~ Gvo | 35 | 38 | 41 | dB | RN=10kQ, f=100kHz
SvAmEy 770" Gvs | 345 | 37.5 | 405 | dB | Ry=10kQ, f=100kHz
IVREBE T > TutBist $g - 55 70 | deg | f=100kHz
SVRIBE 7 L TuiBistE $s — 55 70 | deg | f=100kHz
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BA6149LS

® RIFEEIISE,/ Test Circuit

50u
leg &1 Ve
+
2204

H2
100, n
P S “ 2200
P Vos
100x 9150
g--————

9

500

12

70Q

18

1750
20

f-hry— O 22
47k 460p

N7

24

it

__ll
J_ 1000p é EF0-A700KO1

460p (€7 3 v 7 RIRTF)

Fig. 1
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BA6149LS

o fEALENERE

(1) mARIREEE fomax. =850kHz FBRE T ¥, 4dH, X
D= ABEDERE () 13, fo/8ICBYWET,

(2 ZABEDT1—T AR TEORIIFRTLD L ta=
67%LIEICE D LD ICHEIM RT ZEXE L TS 28,

22piniE

N o

tit,=2: 10}

(3) 5V,9VRDIS—T7LoTERTI1 L, BEEH (R1)
TRESIhET,

ZDIBE Ry DIEHEIR 10kQ=< R1 < 100kQ THEAL T
&V,

bd, T—2RIF-TLOTERT L IABEEE T
ZhZh

Gom1*=14dB, GoM2=10dB, Gom3=Goma=10dB (5%
EShTHY, M3, Mg RIFAHAAMABEMEE, HELT
wWE{,
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BA9700A/BA9700AF

DC-DCOAN—FHAAvFrJbF¥alL—4%
BA9700A DC-DC Converter Switching Regulators
BA9700AF

® 4¥i5<t%R,/ Dimension (Unit : mm)

BA9700A/BA9700AF i, PWM (/¥JL RIEZEER) AR T, BAS7O00A
M2 T84y FELTHEY, 2O Ton-ToFF & 104403
HHTB L > THABEEREILEETVET, 1413121110 9 8
bS5 IRRCLBTBHIERRIIEL, TBHRHRL, Rl2 [l T,
E — ol |
BRGNP RS EL->TVET, Q
gﬂ'f"i‘é”z“%”é'“f . 76203 @l
BA9700A/BA9700AF stabilize output voltage in PWM 9 g TF S i
(pulse width modulation) system in which transistor is 19 —L ] _2 +0)
used as a switch and controlled for turning ON-OFF. | o 05401 e
. +
§ 254+0:3 l'ﬁi'o‘.e"j
15.24+0.3
BA9700AF
oK
. . = e . . 87+03 02+0.1
1) AF9TT7yT, Ay TEI, A2IN=FT4>7 “ -
%, FEOHHNEEEBEIENTES, ORBHEARA
2) ERHEER (1.7mA Typ.) ol o
. 2 o
3) BYERIRERMEAEN LY (2.8~470kHz Typ.) a3 O
4) BETEEBRAR (257V Typ.) el © e
5) EEEEETTAE (3.55V Min.) h 1234 56 7
6) BAWMBOA > F21—FT 1 &HRT 27y b2 14D ‘
> hO— AR z}i m
7) ICABOELTOEKESILESEB/INT—X 1 v FI#FF T g T
£ .
Y g]‘mzwog 04+0.1
8) 45T, Ny F YU —TEETIHEICHACOICRE,

9) BA9700AF |3, SOP14pin /Sy —I DDty b
DNEYL - SEREHRIRE

® Features

1) You can have any type of output voltage, e.g. step
up, step down and inverting.

2) Low current consumption (1.7mA Typ.)

3) Broad range of operation oscillation frequency (2.8
~470kHz Typ.)

4) Builtin reference voltage circuit (2.57V Typ.)

5) Operable at low voltage (3.55V Min.)

6) Dead time control is builtin for restricting ON duty
during as overloading

7) The power switch terminal in use can stop all cir-
cuits in the IC.

8) The IC is most suitable for packaging in a device
operated by a bettery, in particular.

9) You can reduce the size and thickness of your set
with BA9700AF because of SOP 14pin package.
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BA9700A/BA9700AF

® JOv Y %4777 L/Block Diagram

NON
INVERT 1/2Vge  INVERT ner POWER .
e RV e sw No ve
14 |13| 12| 11| l10l ’9' 8]
'
-l-—[+ - 1 Voltage v—_J
30k Regulator
Error
Amp 30kS
i Vret
BA9700A
BA9700AF
PWM
Comparator
Triangle
Oscillator s
— |
KN E2 I E1 R Y R T R 1 B 2
O JonT R Gy F a0k ouT NG GND

©® fE%HR KFEH/ Absolute Maximum Ratings (Ta=25°C)

Parameter Symbol Limits Unit
EREE Vee 24 \
_ BA9700A 600*

B3 =ES Py mw
BA9700AF 550*

EEREEHE Topr —20~80 °C

BRI B Tstg —55~150 °C

% BA9700A : Ta=25°CKIED & Z 1°CT &I 4.8mW KT 3,
BAY700AF : Ta=25C LIED & & 1°C T &IC 4.4mW il T 3,

2
® EXR MY/ Electrical Characteristics (Unless otherwise noted, Ta=25°c, Vcc=5.0V, Rt=10k Q, Ct=2330pF) 1;
Parameter | Symbol | Min. l Typ. l Max. | Unit I Conditions ;
HEFTHE a
HHEE Vyet 248 | 257 | 266 Y Iref=0.1mA ll/
1/2Vief HNDEE 1/2Veer | 122 | 129 | 1.36 *
SIL¥al—ar Line — 300 | 120 | mV | Vgc=3.55V~24V
O-KL¥alb—¥a>1 Load1 - 1.00 | 500 | mV | le=0.1mA~1.0mA
O—KL¥al—-Ya>2 Load2 - 6.00 | 100 | mV | Ie=0.1mA~8.0mA
BERHNEE Vref 248 | 257 | 266 v Iref=0.1mA Vcc=3.55V
SRR N ER losc - 10.0 | 300 mA | V=0V
ZARKREIREE
RIRELEE fosc - 230 — kHz | Ry=10kQ, C=330pF
RIRERBIEERE fosc - 10 - % Rt, Ct ld—%E
g3 ZEE (Vo) fdv - 1 - % Vcc=3.55V~24V
EAEIRI
Ah#* 7ty bEE Vio -6.0 - 460 | mV | Null Method
Ah#+ 7€y B ho -100 — | 4100 | nA | Null Method
BAANEEEHER Vicr 160 | 1.90 - Y Null Method
BL—Tr1> Av 700 | 80.0 - dB | Nuli Method
Bli:l2%2+3:4 CMRR | 70.0 | 80.0 - dB Null Method
AHNAL T ZER B — 180 | 500 nA | Null Method
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BA9700A/BA9700AF

Parameter | Symbol l Min. ] Typ. L Max. [ Unit I Conditions
PWM LE#a58
AL w Y ak—IL REEA Vio - 204 | 224 DUTY 0%
XLy ak—IL REE 2 V100 1.25 | 1.43 - DUTY 100%
HHE
HAOTrU—-7&% Leak - - 10.0 uA | Vo=24V
HORIFIEE Vsat - 170 | 210 v lo=50mA
2712
HILHEER Icc - 1.70 | 240 | mA | R=OPEN POWER SW=25V
282 N1 ER Iccs - 0 700 | wA | POWER SW=0V
BffEE#HE Vee 3.55 - 24.0 v

® %4 X2 YJF+v— b /Timing Chart

ERR. AMP
OUTPUT

DEAD-TIME

PWM. COMP
OUTPUT

OUTPUT TR.
COLLEGTOR

Fig.1
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BA9700A/BA9700AF

@ A%/ Application Examples

Q, 2SB1009 L, 5V
Vmo * ’ OVWT
R, SW, C, 1000p R, 15k L[ 1204H
8
GNDO— 47K \(j\ 47_' 4704) 4 +|c.C,
2 470, F
\T/ 10 R, RB100A Y
560 D, "
257V Voltage Triangle
H Regulator Oscillator GND
30k C
VREF
1.29V l NC m
30k
paie Rs
ERROR AMP NN 560
14 +
C, _
Rz§ o8 12 l )
15k< Ry 5 1 PWM COMPARATOR 5
< G/
7.5k% c,
4
0.047
beed
7 0
I A
+
AN AN L1 : RCH-875 121K (A I 4 E#%)
R, 15k R; 20k
Fig2 AFv749>aA>nN-%
Z
{
Y
0, 2sB1009 NBI00A F
VinO ' ——O Vour L
R, SW, G, 1000p Ry 10k £ Sl D, ﬁ
GND c zzC,C,
W 47K ! a0, 1% | gL, F[ 47ou v
8 10 3 2 220uH | %2 &
- ™
" 257V Voltage Triangle
-~ Regulator Oscillator GND
VREF
1.20V } 9 L
330
30k
:;R, gﬂs
33Kk ERROR AMP- o
+
PWM COMPARATOR 5)
7 (1)
P
T b
AWy AV
2.2k ok )
R, Rs Ly : RCH-875 220K (X I #'E##)

Fig3 A>N=Fq>J0> -4
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BA9700A/BA9700AF

L, RBI00A| oy

Vi O ’ AL —0 Vour
H
R, Sw, Gy 1000p R, 10k s 22pH D,
7

GND O—— o \OJ\ 1004 2R, .
5 » 470 = 35"86’
¢ e ”
x2

257V Voltage Triangle 2SB1009
Regulator Oscillator R, 68 b
30k ‘_'W"—K Q
Vger - 2SD1380
1.29V ‘ 7
L 30k 470 GND
R, | LRs
aok3 ERROR AMP gar0 | i
14 +
RZ- < i _
4.7k R. < 16, 12 PWM COMPARATOR 5)"——
3
7'5k{ C, T-680p .
0.0474
777
[ ; (D)
f ErRAY
- |

L1 RCH-875 221K (R I 4 EH)

AN A
R, 20k R, 39 o},
Fig4d X7y 77y TariN—-4

O HAEAR— KN4 - RRVEAEER

 Fegeindm
(o]

o R
S AR SOHO
Vi N

e c
T G
GND B
©) +SWP$ Oano
S b - . O
—»— 9#

BA9700A-1

C,
L
X

[AF5)

4

AU w
» R _ R

BA9700A-2

Fig6 1>/N—F1>72>/N—% (BA9700A)
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BA9700A/BA9700AF

AN
cz+ c,
S

4

T
BA9700A

Q

Fig7 A7 v 77w 73a>15—% (BA9T00A)

o TR M4H4HE8 / Electrical Characteristic Curves

SNPVUNRRN |

01u

(ZH) AON3NO3HS

i B
4 Bt
A5
= Hto
i
1]
Qo
o
- . Q
= 22 e
M I
iR Q
‘Nm ES 8
(11 L]
= 3 3 =
z 8 =
(ZH)AON3NO3HS  AH”d
X
Tam. e ﬁﬂ£ 2]
. N
I T
| il
L
W x
L i 8
fampl Al
M4 AT M
AL SAI 2
I v I\
/7 (9 N
ARy | X
O AT ,s =3
T
lll% =
3 X x -
Z 8 = -

C: (F)

AERIREZO Ry, Cr MRIRESEEIHE (2)

R:.(Q)

Fig.9

FIESEIRIRD R, Cr MEREEBIFE (1)

Fig.8

&
154
Jo
e
©
L L L L o
S 83888 38 328
¥ ® ® o4 &N ~ - OO
(3DVLII0A ) JoIA
3
- -
e R i £
\\ M
/
!
X
—3
1.
A ! =]
1
!
7
/
i -
2 E
1
i
7 m
e H =
4 H
y H o
S § R °8F
I .0 re) [) >
g§82° 88
(930) 3SVHd

Vee (V)

FREQUENCY (Hz)

BETEBAH DM

Fig.11

BEMIRRO BR BTG R AR

Fig.10
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BA9701/BA9701F

BA9701

DC-DCaAN—2BAAA v F L Fxal—4

DC-DC Converter Switching Regulators

BA9701F

BA9701/BA9701F (%, BA9700A ¥V — X 5 REEE -
ZABRKROBIEE S TEIET 3 PWM (/YL XIEEER)
ARDDC-DCALN—-2BXALyFLJILXaib—4%
BICTTY,

ERROR AMP, PWM O >/SL—%, HHARS1/NE VB
BREhTWET,

BA9701/BA9701F are PWM (pulse width modulation)
DC-DC converter switching regulator IC operated with
reference voltage and triangular wave oscillation sup-
plied from Series BA9700A.

This IC is composed with ERROR AMP, PWM COMPA-
RATOR and Output Driver.

o ¥R

1) BA9700A ¥ 1) —ZXH 5, HEEE, ZHAERIKROM
BESUEET S, AL—THICTH >,

2) BEMERE PWM ERRSEN2T0Oy 7K.
BA9701 R F 2715142 8ISy =,
BA9701F I2, SOP M 8 E> /¥y o — JICiE#,

3) BHHAEFREHRETADICEVTH Y, BAI700A &
U—XEDTREZAL—TEETHEODIX IS
PAMEE,

4) ZF9TT v T, ATy TEIL, A>N=F1>7
%, FEOHNEEEBBIENTES,

i s reference voitage and oscii-

lated triangular wave from Series BA 9700A for op-
eration.

2) Consisting of 2 blocks of an error ampiifier and a

PWM comparator. BA9701 is packaged in DIP 8

pins, while BA9701F being mouted in a SOP 8-pin

package.

The IC is suitable for multi-output switching regula-

tor. You can drastically cut the cost by means of in-

comparable operation performance by master/slave

combination with Series BA9700A.

4) You can have any type of output voltage, e.g. step
up, step down and inverting.

~

3

©® #474~tE R/ Dimensions (Unit: mm)

BA9701
93403
R10 8 7 6 5
B o I e Y o |
\ )
o
D ‘[H
0
©
| S SN R Sy S |
T 2 3 4

76+03

6.
32+02 36+03

254+03 88406 [

762+03
BA9701F
50+03
02+01
87 65 N
al o
o| ©
H| H
s ¥ O .
4 i3
1234 JL_Fg
065
B_L
eSS
- | O __l

o -] f—
127+£02 04101
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BA9701/BA9701F

eJny 744757 L/Block Diagram

NONINVERT INPUT (7)

>

0SC.IN

INVERT INPUT
FEEDBACK (38 ,
—e ‘ GR
1) Ua
GND DEADTIME
CONTROL

© i34 AEH,/ Absolute Maximum Ratings (Ta=25°C)

Parameter Symbol Limits Unit
TREE Vee 75 v
A TrilE BVceo 24 v
BRSPS P4 #500(350) mw
EERESH Topr —20~75 °C
RITREEHE Tstg —55~150 K

¥1°C LRETHEIC, 50 (35) mWEKT 3, (

) 18 SOP /Xy r—Y

® EXMIHE/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=2.5V)

Parameter I Symbol | Min. | Typ. l Max. | Unit | Conditions
BREIERE
ANt 7ty bVEE Vio —6 - +6 mv
ANF 7€y VER o —150 | — | +150 | nA
BRAANEEEH VicR 1.5 1.8 - v
BRL—Tr1 Av 60 80 - dB
R S RRELL CMRR | 60 80 - dB
AN 7 2AER s - 180 | 600 nA
PWM 82358
Fa-Fq BN | oo | = [0 %
HHEE
HOTr -8R ILEAK - - 20 uA | Vo=24V
HhRafnEE Vsat - 1.5 25 v lo=50mA
2FNA R
2821 BR Jiees | — |08 ] 15 | ma

#3® Voc ANBERE 2.5V~7.5V

207
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BA9701/BA9701F

® 24 X JFv— b /Timing Chart

ERR. AMP
oUTPUT
DEAD-TIME
R
H I : | I ! ! X |
H ! : ! ! i H i % i
OUTPUT TR. ' ! ' | l ' ' — H
COLLEGTER i
] L L - - L
Fig. 1
® EF%l,/ Application Example
STEP DOWN OUTPUT L1 1204 2SB1009
o— O Ve
5V N Q
R 243k D '
c,c, M” Ao | R
4701 X 2| RB100A 560 560
R; 15k
t—1RB100A WV N2SB1009
D,
220, INVERTING OUT
L;‘;fb’b’b’\— -5V
] 2
° c
Bag97™M (] 1 680p
T R, Cip. +] CuCs
! 4 4704 X 2
0.047
R, 230k %ggk
’ L1 : RCH-875 120K
R
12230k L> : RCH-875 220K
(X3 4EH)
Fig. 2
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BA9701/BA9701F

O BEGHA— F/Na - HRUEBHEER

Fig.3 EAFEHA- KN4 -F
(BA9701)

Q.
I ROHM BA9701

Fig.4 RAKGHAR— FEAERER
(BA9701)
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BA9702FS

BA9702FS hxfv#>Ju¥ab—%.3>ta-3

3-ch Switching Regulator Controller

® 4#5++i%X ./ Dimensions (Unit: mm)

BA9702FS I3, AA v FL L ¥aL—2%5BRT 3/
HOREFE, ZALBIRBLEEE 1 F v TITHD 4

EHREBRBETY, 10.040.3
IS5—7>7, 779 %, PWMOX/SL—42H 3 R 24232221ﬁﬁ13|7-16151413
HY, ThZThEE, BEF, RELETERODHNERTE ol o
TEET, K

o s O
The BA9702FS is a semiconductor in a chip incorporat- T §§§‘§§E§H§,ﬁ,2

ing a reference triangular wave voltage oscillator, etc.
to compose a switching regulator.
There are 3 systems of error amplifiers, protectors and ’%'I — \

#BD'
iy

PWM comparators with which you can set a preferred 4 J >
output voltage throughout stepping up or down or re- :;l ;;Q;_, S T02 T S
versing the voltages. g o015

o ¥R

1) RRT1-T12XETE3Ty FaqLa>ba—0
WFERMHL, VI b2 — MEEDHAEE

2) 7077 213& chi/E, EMEE HIRIL,

3) @THOEREEEZIES BT —t&— THF & &K,

4) =AERRS IRIREAEREBE LV,

® Features

1) With a dead time control pin to set a maximum duty,
it is possible to set soft start.

2) The protectors can be independently set and oper-
ate each channel.

3) A power save pin is equipped to stop the operation
of all circuits.

4) The triangular wave oscillator has a wide range of
oscillating frequencies.

o fig
DC-DCaY/N—4%

@ Application
DC-DC converter

210 00295—40—TS1G619



BA9702FS

® 7Oy 44745 L/Block Diagram

Vee PS Vieer

NON3

INV3 FB3 PD3

PD
SENSE
,|
.

DT3

OuUT3 ouT2 DT2

(—(—(=

—*

PD2

PD
ouT

TRIANGLE
OSCILLATOR
O, (H—)

B
L

PROTECTOR1

Vee PS
REFERENCEy,
VOLTAGE REF
REGURATOR Internal Bias
ERR AMP 3 PWM COMP 3
ERR AMP 1 PWM COMP 1

W >

ERR AMP 2

-

SENSE

PROTECTOR2

2
RT cT NON1 INV1 FBI PD1 DT1 ouUT1 NON2 INV2 FB2 GND
©® xR K TEH./ Absolute Maximum Ratings (Ta=25°C)
Parameter Symbol Limits Unit
EEREX Vee 23 v
B3PS Pg 800* mw
HiEREEHE Topr —25~75 °C
RIFREHE Tstg —55~125 °

* Ta=25CLIETHEAT3HBEIF, 1°CICDE 8.0mW 2R L 3,
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BA9702FS

® ES M4/ Electrical Characteristics (Unless otherwise noted, Vcc=5V, Ta=25°C)

Parameter Symbol I Min. l Typ. | Max. | Unit | Conditions |
[F131 2&4K]
BILHEER Ic 2 5.5 9 mA |PS=25V
2B INTER Ics - 0 3 uA |PS=0V Fig. 7
EHEFEE fE Vee 36 - 23 v
(BT R
HAEE Vref 2.38 25 262 VvV |[k=1mA
ADREE Vii — 3 9 mV  |Voc=3.6~23V
HWHRERE Vio - 2 7 mV | =1~10mA
RAXAHER frmax - - 10 mA
AHHEEE Vis - - 1 vV |I=10mA Fig. 7
PS EHEEE Vin 23 - - v
PSEILEE Vi - - 15 v
PSANIE—-4> 2R Rsw - 20 - kQ
[= AigRIRES]
RIRERK fosc - 260 - kHz |Rr=10kQ, Cr=330pF
ANREEN fii1 - - 4 kHz |RT=10kQ, Ct=330pF, Vcc=3.6~23V
HOREE 1 fiot - - 3 kHz |RT=10kQ,CT=330pF,DUTY=0~100%
HORERE 2 fio2 - - 2 kHz |RT=10kQ, CT=330pF, DUTY=0~50%
IRIE TRREE 1 Vi 1.32 1.42 1.52 V  |Rr=10kQ, C1=330pF
iRIE ERREE 1 Vih1 1.86 1.96 2.06 V. |Rr=10kQ, Cr=330pF
RARIREIRE fmax - 520 - kHz |RT=10kQ, Ct=120pF
ANKEE 2 fiio - — 7 kHz |RT=10kQ, CT=120pF, Vcc=3.6~23V Fig. 8
HOLREE 3 fi03 - - 5 kHz |RT=10kQ,CT=120pF,DUTY=0~100%
HOREE 4 fioa — - 4 kHz |RT=10kQ, CT=120pF, DUTY=0~50%
RIETRREE 2 V2 1.28 1.38 1.48 V  |Rr=10kQ, Ct=120pF
RiE LRREE 2 Viha 1.92 2.02 212 V  |RT=10kQ, Ct=120pF
RT #FEE Vit 0.76 0.9 1.04 V  |Rr=10kQ
CT i FESHIE lot 80 100 120 uA |Rr=10kQ
[T5-7> 78]
Y ) i AV 60 78 - dB
FItERRZE CMRR 60 90 - dB
*7ty NEE Vio - 2 6 mv
*7ty NER lio - 2 30 nA Fig. 9
N7 REBHR Ip - 40 100 nA
BRAANEEER Vier 1.6 - - v
(7057 % -] B "
RIFNEE Vps - 60 120 mv
EERE Ip 10 30 50 uA Fig. 8
EEEE Vp 08 1.2 1.6 v
[t 788]
Y- T ER Ireak - - 3 pA  |Vo=23V
BMEE Vsat - 1.3 1.7 vV |lo=50mA Fig. 8
BRAHNER lomax - - 50 mA

THRRE R L THEN EE A,
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BA9702FS

o BERMV4SERRER Electrical Characteristic Curves

180 100,
30 V. * 1
150 %0 cc . BV E
25 120 80| ~ E
[ 90 70 \ i
20 L 6 60 N
L £ 30 g 50 \\
< w0 2 40
Z 15 z \
’ 2 30 < . N,
L NN I AN |
10 —60 20 < AN ;
—90 10 s :
~N
—120 0 NOh
05 N\
~150 —10 \
- —20
00— 5 630 180 6oT 0.1 0100 7000 10000
Vee (V) FREQUENCY (kHz)
Fig. 1 RETELS, TESE—HNEE Fig. 2 FRZEMIBIRAS, RAKB-—RIL—-THE
1000 e 26 VooV |
t Ry=5.1kQ
— ! 24
N~ '\7.1
. N5, o 2!
¥ 100 4 NOA| | | | S 2 1
f —~Jor2 g 20 ~= H
) U5 P
> NSO 18
I} NN NN 2
3 ° ~ e
O3 A
H:J \QO7 2
L Sy S . gLl
1 —:1» ™ e
12 /,
10
01 08
15 5 0 20 50 100 10 100 1000 10000 100000
RT (KQ) CT (PF)
Fig. 4 SAERIRRZBM, 21 TRE-ZAKKRESE
1000
E
E \ — i
o’ P Lot
600 ! |
o |
> N — I
= | [
@ ! { Lo |
®» 400 b | |
[=} Lo [ |
o [ ! ! A
y L | /i
S 200 [ I B
& oUT——  } L i
|
0 |
0 26 40 60 80 100 i
. I
AMBIENT TEMPERATURE : Ta (°C)
Fig. 5 HABA—EHBERHE Fig.6 #1329 Fv—b
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BA9702FS

©® BIFEE &R,/ Test Circuits

E—(9—()—D)—(—(—()—(3
v}
S[Pb
8 g
v PS glotyee o out 3
g
REFERENCE,, ] N el
VOLTAGE " . 2
REGURATOR Internal Bias )
ERR AMP 3 PWM COMP 3 2
a O @)
ERR AMP 1 l PWM COMP 1
TRIANGLE N
0SCILLATOR s
o
I}
1 2 (3) 7 (a)—o) 10 1 12

25V

Fig. 7 HRIEEER 1

REGURATOR Internal Bias

PROTECTOR3

ERR AMP 3

PWM COMP 2

PROTECTOR2

TRIANGLE
OSCILLATOR

RT cT

ERR AMP 1

Fig. 8 RIEEPRE 2

CH23Y b R—BIE [
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@ inFEHEA

ERROR AMP

4

Fig. 9 AIEEFEE 3

ANE. )
- CH1,2,3¢ & A—BIEEE

ELEE | Eriif H HE
1 RT ZHRERIRSE S 1 I TERRET
2 cT SAKRIRESZM I TREBET
3 NON 1 Error Amp1+ A HEF
4 INV 1 Error Amp1— A HDEF
5 FB1 Error Amp1 H A% F
6 PD1 Protector1 24 ¥ —5 v FHERRT
7 DT 1 PWM Comp1 7v K4 1 LRERET
8 OuT1 PWM Comp1 i H#F
9 NON 2 Error Amp2+ A 3T
10 INV 2 Error Amp2— A h#EF
11 FB2 Error Amp2i HisF
12 GND GND¥# T
13 PD 2 Protector2 2 1 ¥ — % v FEREREF
14 DT2 PWM Comp2 ¥ K% 1 LERERF
15 ouT 2 PWM Comp2 HhisF
16 ouT3 PWM Comp3 1%+
17 DT 3 PWM Comp3 7y K4 1 LARERHTF
18 PD3 Protector3 2 1 v —5 v FREREF
19 FB3 Error Amp3 Hhi¥EF
20 INV 3 Error Amp3— A h¥kF
21 NON 3 Error Amp3+ A /13%5F
22 VREF EETRHNGTF
23 PS N7 —t—THF
24 Vee Vce

BA9702FS
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BA9702FS

© 5 H a5,/ Application Example

STEP UP (12V)o—

Vee  (9V] Vier
Cz. CZO
100 Tou
G D
Ve PS g
REFERENCE T
VOLTAGE
REGURATOR Internal Bias
TRIANGLE
OSCILLATOR
o INVERTING (—5V)
L,: RCR-110D 221K
L,: RCR-110D 121K
L,: RCR-110D 220M
(R 2 5EH)
Fig. 10 SSAMIMH
® S (T SRR ERBA
1) A4y FLIL¥1L—20BE, fl@ALIOX% NIBBILFLY, 2400 FLH, MEFO
 ERA Y FELTHESE S DT EMI(Electro SFLHOERERELET,
Magnetic Interference : BRF%) ICEBT HVED 3) RAYFLITEAF—KRXA vy F LT rFLTR4
HUET, LrL, BBROT—-ZAKRI b, BEEOS| B, ERBLVEEDTERICRBOH 56D EFEAL
ZEL, Y- FHFICEETLE, EHEOMEIRS TLEEY,
NEBA, FEIAAYFOTRSVRARIE, EHEES R
2) JAX Uy TNORKE LT, LROEROSEME ICHLTOaLy 28Kk Pc®EEL, DEICSLT
Loofth, BES&EORBESZEL T LE W, 45T, MEREFER L T LAV,

AXTFHCELTR, SRAKEIE-42 BT
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BA9703K

3-ch Switching Regulator Controller

® 5 H5~+iER /Dimensions (Unit : mm)

BA9703K &, PWM ARICL B 3ch X1 v F> ¥k
O-5TY. AEBIRA—DRIREDICE W EETZDT, 004
SEREPEEET, F v 2 RTREEE — MaREL 70+03
TRA, HADCH1, 2@ XFy 7492 A, CH3 24

17
- 7 HEARAAAR),,
BRAF9 77y THABICKEIShTVWET, £/, 3%
o
08¢ 066

EEDTEFANATHEDR— 2 TILEBOERICRE
T7,

0.4Typ.

The BA9703K is a PWM type 3-ch switching controller.

o iR

1) WA Ty Y2 7WHAKR GEUE—T LF—-
) TH L BRME, +7ERMEEMILISKEREE,

2) ZAKRRERRERE D D& BB,

3) 247 —5 v FAREIRREDR & N

4) Iy —E QFP 32pin,

145+0.1

0.05

® Features

1) The output stage is composed of a push-pull output
type (pseudo totem pole type) with which ON and
OFF currents can be independently set.

2) The triangular wave oscillating circuit is stabilized
and can cope with higher frequencies

3) Builtin timer-latch type . short-circuit protective
circuit

4) The package is a QFP 32 pin type.

o AR
DC-DC O /N—4%

® Application
DC-DC converter

00296—10—TS1G620 217
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BA9703K

® JOv Y44 7F% 7 L,/Block Diagram

CTL1 CTL2 IN3+ IN3— FB3 DTC3 0Y3  OX3
24 23 22 21 20 19 18 17
i H
PWM
COMPARATOR
- ¥
Ve (25 1o
REFERENGCE
REGULATOR ERROR AMPLIFIER |
Veer ( 26 VREF VREF
rav — NN
144V —
CT( 27 »
TRIANGLE VREF
WAVE VREF -+
OSCILLATOR TIMER LATCH R
RT (28 TYPE SCP FF Q
S
A
sop (29 B
c
ERROR AMPLIFIER 124v
INT+( 30 A ,; 7 PWM - VREF
* COMPARATOR| |,
INT—( 31
ERROR AMPLIFIER
PWM A
+ COMPARATOR
Fe1(32 B VREF
!
] 1 1 ]
! ! | !
1 2 3 4 5 6 7 8
IN2+ IN2—  FB2  OY2  OX2 oY1 ox1 VE2

15

12

10

VE3

ouT3

Vees

GND

VE1

ouT1

ch,z

ouT2
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BA9703K

. ]
® X8 K TFEH ./ Absolute Maximum Ratings (Ta=257C)

Parameter Symbol Limits Unit
EREE Vee 20 Y
B3PS Py ’ 400* mw
ShEREEH Topr —25~75 °C
RIFREGHE Tstg —55~125 °C

* Ta=25'CLIETHEATIHEE, 1CICDE 4mW 2H L2,

© ERAYIHE/ Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=6.0V)
]

- W—Ch AT HGAN

Parameter Symbol ’ Min. | Typ. | Max. | Unit Conditions Test Circuit
(FINA Z£4K)
FHRER Icc — 5.0 7.5 mA tHh OFF B
28 LN EEERER IsTB — 6 11 pA Fig-9
(EAETEE )
HABE VREF 2.418 | 2.480 | 2.542 v IRer=—1mA
ANREE Dvui - —4 -10 mv Vcc=3.6—+18V
BFREERE 1 DvLo1 - 05 4 mV | Iggr=—0.1——1mA Fig. 10
BEREE 2 DvLo2 - 5 10 mv IReF=0.1—+—10mA
(ZABERIRRE
RIREHE A Fosci - 514 - kHz C7=330pF, RT=5.1kQ
BEiR ¥ 1 (Vco) Drvci —1 - 1 % | Vcc=3.6—18V
SIRER _LRREME 1 VosH1 1.87 1.97 2.07 v |
RIRER TRREE 1 Vost1 1.36 144 | 152 v }
RIREIE 2 fosc2 - 790 - kHz Ct=180pF, RT=5.1kQ Fig. 11
Bk 3% 8 2 (Vo) Divc2 —1 - 1 % | Vec=36—+18V
SR LRREE 2 VosH2 1.89 1.99 2.09 \% |
RIREF TREE 2 VosL2 1.31 1.41 1.51 v i
(REAEHEIEZREE)
Ah#7ty +EE Vio — 2 6 mV
ANB* 7€y FEER lio - 2 30 nA
AHNL T RAER IBIAS - 40 100 nA
RIEAHEEFEH Vem 1.6 - - Vv .
R —TFIB Ay 60 78 - dB NULL &
FIBR 53 BR 3L CMRR 60 90 - dB
BAHHERE+ Vom+ |VRer—0.3| 2.41 - v
BRAHHNEE— Vom— - 760 900 mv
WAL 78R lom+ 2.0 24 - mA VEg=1.6V Fig. 12
Hhv—-2E% loM— —60 —88 - uA Veg=1.6V
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Parameter Symbol | Min. | Typ. | Max. | Unit I Conditions | Test Circuit
(PWM 2> /5L — 2 &F)
AN UEWMESE 1 V7o 1.87 197 | 207 v Fa-F 1 0%, * _
ADLENMERE 2 VT100 1.36 144 | 152 v Fai-F 1 100%, * Flo. 11
(Fv ka1 La2 bA—ILER)
ABDUEWEEEN Vpo 1.87 1.97 2.07 % 71 —7 1tk 0%, CHS3, * Fig. 11
ABLEVMESE 2 Vb10o 1.36 144 | 152 v ¥ 1—5 1 k£ 100%, CH3, *
AN 7 2ER Ipg - 032 | 054 pA VpTc=2.0V
CH3 # 78y — X&ift IDOE3 —100 | —420 - A Vprc=1.5V Fig. 12
SyFE—RY-—2BH IpLm —230 | —580 — pA Vprc=1.5V
(RFE@ERED)
ANZALy Y an REE VT 1.68 182 | 1.96 \Y
ANXE N1 EE VsTB - 23 80 mv
ANS v FEE VLT — 21 80 mv Fig. 13
ANy —RER Iscp 1.1 2.2 3.1 uA
H&BAL Y a3l REE V1o 1.15 1.24 1.33 Y
(Hi 1186
OUT1,2 Y U ER lo12 10 20 30 mA Re1=REg2=33Q, Vcc12=6V )
ouT 3V —2Bk los —10 | —20 | —30 mA | Res=27kQ, Voca=6V Flo- 14
IEPAN=EE: )
CTL 1 444 VoN1 - - 1 v
CTL 14 7% VOEF1 2 — — Y,
CTL 1 ¥ F &R leTu 30 70 110 uA VoL 1=5V Fig. 15
CTL2 4 &4 Von2 - - 1 v Bh{EE — NBF
CTL2 # 7% VOEF2 2 - - Vv B{EE— NBF
CTL 2 i FE# leTL2 30 70 110 uA E{EE— FBE, Voro=5V

% CT=330pF, RT=5.1kQ
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-]
® BS54 48/ Electrical Characteristic Curves

30
Vee=6V
S S lpgr=—1mA
\; 25 S\: 1 Ve =0V
5 20 / <
g < W
5 5
3 15 T 0
’ 2
w ol /
S 19 =
w ) z
i ;
Ty Ta—25°C &
% 05 lee=—1mA "] g( -
Ve, =0V I
0
0 5 10 15 20 —25 0 25 50 75
SUPPLY VOLTAGE : Ves (V) AMBIENT TEMPERATURE : Ta (‘C)
Fig.1 HEEFF-ZTETEHMH Fig.2 HETE-FEREESM
q Ta=26C
L 24 Ta=25"C g \\ V=6V
S V=6V = M
8 ~—_ R,=5.1kQ 8 N
> T s h N
S 20 T~ S 500k N
= g uZJ \ \\
E 3 NIAN
=9 w \ N[
o 16 & CT=47pF
Sw 200k N P
25 x N [[T]
JE 2 CT=100pF
23 1 3 |
@ s i 3 100k N H
e < S CT=220pF
[} (IR
S NN
08 50k [ TITTT
10 102 10° 10t 2K Bk 10k 20k 50k 100k
TIMING GAPAGITANGE : C; (pF) TIMING RESISTANCE : R, (Q)
Fig.3 ZHAERAFBEE—21 3 JRBHKE Fig4 =fEBER—21 3> JiEnEY
108 30
Ta=25C Ta=25C
V=6V Ve =6V
B R,=5.1kQ s 25
0 &
- > 20
g 2 :
£ 1 = ois
3 = g
< "
10
b= 2
- 1 w
o [id
2 E 05
© o
o1 0
10 10 108 100 0 10 20 30 40
TIMING CAPACITANGE : G, (pF) CONTROL VOLTAGE : Vey, (V)
Figs =fEEH—21 I TRBEM Fig.6 EETF—2> FO-NLEEHEM
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40 200
\ Av
20 \ 100
~ o
g g
S ol— o
Z \¢\ \ #
—-20 \\ —100 Q@
—40 —200
Tk 10k 100k ™

FREQUENCY : f (Hz)

Fig.7 FI5—E&EusY

400
=
E

& 300
z
o
=
&

» 200
(2]
a
o
i

= 100
)
a

[0]

—25 (o] 25 50 75 100

AMBIENT TEMPERATURE : Ta ('C)

Fig.8 HREH—BAEBERYE
©® HIFEEIFEE,/ Test Circuits

2.ov—[ ‘ :: I—ﬁ
s

20V
S TTITITE
v 7 ﬁr wm 1]
cc mim| $——(T]
6.0V7I7 - Vo + -
T v (V) |8 nin
1] (10 Voo —{1L]
Cr== ain uin] ]
o] ui] ]
ng ‘I\ J:ID DEK
?%HHHHHH ﬁ?HHHHHH
l 77 ”m
Fig.9 RIFEEE 1 Fig.10 RIEEFER 2
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T

Leef Yo
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I {1 mim|

{1} 11—
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20V
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©® IG5
Pin. No. Signal W OF e

1 IN 2+ CH 2 i8=iElRas IEREANRTF

2 IN 2— CH 2 B8EHEIER REANRT

3 FB 2 CH 2 BBEMIER WHRT BRRUTEZZOHTE IN2—ORBICERT 3 Z L&k, FHERERM
A ETVET, )

4 oY 2 CH2HA NS> PR4 FTERZITEHRT EARUETRE OX 2T & OY 2HF EORMICEKT B 2
EICEY, AT L ORADATEREZTLET,

5 oX 2

6 oY 1 CH1HAIS> TR FTBRJTEHT - ERRUVREEZ OX1HBFE OY 1 HFEOMICERT S
LY, BARSSVRADATEREHKELET,

7 OX 1

8 VE 2 CH2 HNERBTEHRTF ( EMECDHETE GNDEICER T I LICLY, OUT20HAHERERTEL X

9 OUT2 | CH2*—7>aL 7 a2HhiEF

10 Vcet, 2 | CH 1, CH 2 £BZERHT - TBREEE X 36V L5 15V OHETHEATEXT,

1 ouT 1 CH1A—7>aL v 2HhiF

12 VE 1 HAOERFTEHT - EMEZORTE GND BT A2 &ICkY), OUT1DHAERERTELET,

13 GND HEHIRTF (OV)

14 Vee 3 CH3TEHT : THEEEIL 36V H»5 15VOHEATHEATEET,

15 OUT3 | CH3WHHOEF

16 VE 3 CH3HAERZATH T EMEZOWFE GNDREICIER T LICLY, OUT3DHAEREHRTEL %

17 OX 3 CH3HA I U242 FTBRJ[THRTF  BEARVREE OXIHF L OY IWFENMICKERET S
EICEY), HARSC S RADATERERELET,

18 oY 3
CH 3 AL HIRISR T T © VRer BFOEE £ 5 DIRATAR L TE A B &Ik V), CH 3 DRILEAR

19 DTC 3 ERELET, &5I5, ZOWFE VRer BFEDBICRBRER T EICLN Y T A E— MY HEIHET
TO

20 FB 3 CH3REHIER HART ERRUBTEBEZIOHEFE INI—CORBICERT I &ICLY, FIBREY
FARHEE TV ET,

21 IN 3— CH 3 £ HiIEas REBEANKT

22 IN 3+ CH 3 8%E38% ERBEANET

23 CTL 2 CH3 ON/OFF¥#F HLANILTCHI3PEIELET, LLANITCHIDEERELELET, COBTF
ECTL1 P LLALDEDABESELEN T,

4 CTL 1 2N E— FEIREF H LN TERESERVUS CHDEIEESIELE T, LLAIL £ CHPEMEL
7,

25 Vee oy o

28 VREF HEBEH DT ¢ 248V (Typ.) #HALET,

o7 cT ZHAKERRER RIREAEABRSXTARIESET FRECORTEGNDBIERT I EICLY, =A%
RIREEBESRELET,

28 AT =ZHERIRER RREABNTERESET ERECOBETFE GNDBIIER T &0 LY, =A%
RIRRERERELE T,

29 scp EREEOR MERRNTREERET FBECORFEGNDRBICERT I EICLY, 2147—5y
FHRIGHRFEDBOBERERELE T,

30 IN1+ | CH1E8ZEHIESR FREANKT

31 IN1— CH 1 BRZEIEIRSE REAHFETF

32 FB 1 CH 1 FREHIESR HART  ERRUBBLZCOHBTE INT—-LORBICERT S I Lic &Y, FIBRED
AR ETVET,
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ST 1FB3

Gl ]DTC3
BINNE
ST Jox3

6] VE3
i JouT3
L] Ve
73] ]GND
2l ] Ve,
T[] _JouT1
10l ] Ve

rEl]jOUTz

ox2 (T[]

ov1[[=]
ox1 1]
vazcnzk

Fig.16 #FAED

o i TFRER
) )
E & 2 2
H H H A
Vcc
VREF
cT
RT 8|
scP[ ko
IN1+[TBol
IN1— [T
FmD@ <:)
HBE G
+ | o [
g g & 3
o FAEDEE

1) HHBRAERUEDEEEADLEVTLEES Y, i
HEAEREBALEEEANTIE, LSIEEHTET
EDBNFTOTIERELLEZL,

2) FALEVIRFRRDETFUIBEIT> TS ZEWL,
24T Ty FRAEBREQREFEAL AV EZ G,
DTC 3 ¥%F (19 pin) £ L T &L,
CFERALAEVF v XIVOBREBEBREHAY HLUAL

IChE3&£51CL, ADEF & IN+IE VREF IR L, IN
—3E LT &,

3) FEBREBATHEALENT S,
BEHNEFCRETIBEREICONI T RICLBHE%
(VecXlce) 2z =&Y, HFRBEREHZILEVESICT
FELEIN,

- W—C AT H AN
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o [SAE&H,/ Application Example

Vee O

B1428 22u

RB100A
B1428 22u
. 45V
4704 |+ 30K
4 2
15k
RB100A
+
%22#
N o
> 090V
RB100A 15k
4704 3
82k
VPTEF
10k S5k
5.1k
UV.LO.
C1740%2 e
CTL1=H : STAND BY
* =L : ACTIVE Veo
CTL2=H : CH3 ON 10k
=L : CH3 OFF
Fig.17



BA222

CR 21~%
CR Timer

BA222

BA222(3, &P D 4TI 8RR TEHR, HBEEPXT V4

WIEREEL EICERTE3217ICTT,
ILURREIE, MITOEREDSTFIHICEN T

7OBr SBEABORBTERICRETE LT, BT,

WMEEIINFINA TL—2 6 ENDLEHEGIEAPTRIRET

Yo

The BA222 is a monolithic timer IC developed for use in
measurement instruments, control equipment and digital
data processing equipment. It is designed so as to re-
quire least external components.

o R

1) <1708 5BAED 21 3> THEDEE,

2) BMRE, BREINFNATL— 248 EAOLEEREY
FSAY A,

3) BT 200mA EFHNDOERNBSN D,

4) BERER 1350ppm/°C (Typ)s

5) EBRELTENF30.1%/V (Typ),

6) TTL, DTL [EIRg & EHEATEE,

o R

FaLA12M47
BMEEINFNITL—%
BEEINFNATL—%
IS A RERR

SER

Mty i & i 4

® 4<%, Dimensions (Unit mm)

]7.0+0.2
-0 2 Eig"
2.0, R0
C1.0
s
So
1
w| ©
2l &
4 ‘:_ 7
a w
2 !
+ |
AII‘),
-
54+02 [ |06 71“3_
) r— |0.85 :
15.2440.3 125
@ Features

1) Wide timing range from microseconds to several
minutes.

2) Wide range of applications, including monostable
and astable multivibrators.

3) A load current of 200mA is obtainable.

4) Good temperature stability (typically 50ppm/°C).

5) Power regulation (typically 0.1%/V).

6) Capable of directly driving DTL and TTL circuits.

@ Applications

Delay timers

Monostable multivibrators
Astable multivibrators
Pulse generators.
Dividers

Sequence timers
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BA222

® Jnv Y44 7%5L,/Block Diagram

r\_/

1
FLIP
BA222 FLOP
COMP
KN IE 3 I I B KN R EN R R R A
3 w S o o« ’5 -
s & > s & & &
> B <] 5 &
w S5 3 >
«© P -
x =]
©® XA X, Circuit Diagram
Vee
O o - -
3 R, b
R SETEE 2zhe
Q © Q2
Qs r| ] F{
| Qe '——K Qz:
2R
$3.9kQ
THRESHOLD
>Rio 6
7kQ o —o
o : OUTPUT
Q. D, = ¢
Re Qe o <« Q20
Qs 5k A
5
TRIGGER 0— “_":
RESET Qs | S —{C Q. 2%00
r Qe | A 0
< 23
DISCHARGE >Rs Z 2R, Ry |Qis Ries SRis
4 Qu 10k 9% 5k 10009 §4.7kQ
GNDojr .

Fig.1

® xR ATER ~Absolute Maximum Ratings (Ta=25C)

Parameter Symbol Limits Unit
FHREE Vce 18 v
BE3-ES Pa 500 * mw
EERE SR Topr —20 ~75 i
RIFRERE Tstg —55~125 %

*Ta=25CLIETHEATSBEE,1CICDE5.0mWERL S
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o EX 444 Electrical Characteristics (Ta=25C ,Vcc =45V, +15V)

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit
EHREE Vce 45 - 16.0 v - Fig.11
5 la1 — 3 6 mA Vcc=5V,RL=0 Fig.11
BIESMHER
la2 - 10 15 mA | Vcc=15V, RL =00 Fig.11
HEFHES I THRE Terr(M) | — 1 - % | Ra=1kQ ~100kQ, C=0.1uF Fig.12
[ I 7B BFaR
;zliﬂw{ SETRER | oMy | — 50 — | PR | Ra=1kQ~100kQ, C=0.1yF Fig.12
=} R ReaN =i
;zﬂ’wﬁ‘” SPTREE| Lo M| - 0.1 - %/V | RA=1kQ~100kQ, C=0.1uF Fig.12
ERTEEBEZ I THEE Terr(A) | — 25 - % | RaA=Rg=1kQ~100kQ,C=0.1HF Fig.13
BREBEL I TREE ppm/ | Ra=Rp=1kQ~100kQ )
% Tor (A)| — 150 - T | C=01pF Fig.13
BETEBEZIIITERE RA=Rp=1kQ ~100kQ .
s Tos (A) | — 03 - %V | G=0.1 uF Fig.13
ALy all NEE VTH — 2/3X Vce — \Y — Fig.11
ALy al NER ITH - 0.1 0.25 HA - Fig.11
rNYHEE VT - 1/3X Vece — v — Fig.11
r) HER T — 05 — HA — Fig.11
Yty NEE VR - 07 1.0 v — Fig.11
Uty FER IR - 0.1 - mA - Fig.11
VCRT 1 2.60 333 4.00 v - Fig.11
HBEE
VCRT 2 9.0 100 1.0 v - Fig.11
Vo1 - 0.25 0.35 Vv Vcc =5V, Isink =5mA Fig.11
Vo 2 - 0.10 025 v Vce=15V, Isink =10mA Fig.11
O—ULANIWHAEE VoL3 — 0.40 0.756 v Vee =15V, Isink =50mA Fig.11
Vou4 - 20 25 \ Vce=15V, Isink =100mA Fig.11
VoL5s — 25 — Vv Vcec =156V, Isink =200mA Fig.11
VoH1 275 3.30 - \Y Vce=5V, | source =100mA Fig.11 c
N UAIVHDEE VoH2 12.75 13.30 - v Vce=15V, Isource =100mA Fig.11 2
VoH3 — 1250 — V | Vcec=15V, Isource =200mA Fig.11 g
ALY R tr - 100 — ns - Fig.11
NI Y B ty — 100 — ns - Fig.11
® EXRMS4dh#R Electrical Characteristic Curves
50 10
128 —
<z E i 25°C
L) °
2 ~55°C E
6
g / & 125°C
g " 0c 3 c
= o —55°
N g===
ﬂ =
< = e 5 .
125°C
o 0
0 0.1 0.2 0.3 0.4 5 0 T
MINIMUM TIGGER VOLTAGE : V1 (mm]
(XVee=V) SUPPLY VOLTAGE :Vcc (V)
Fig2 /¥JLZME— b HEEYE Fig3 HESHER—TREEHM
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2.0 /
— 1.8
Z - -55°C _A
T 16 ——
o 1
>0 14 —
S —T"T 25°C
o2
w
¢ 1
'g e 11 125°C
> o8
8
£ 06
g
o
a 0.4
<< 5V Vcc: 15V
%] 0.2 4 .t
: | 1]
2 5 10 20 50 100
SOURCE CURRENT : ISINK (mA)
Fig4 HHETEGRIEZ 1 A4
10 —r
Vee=10v
E
3 il ==
-0
w
g /
<
-
3 .
S 25°C —
3
= 125°C
'%'( ot
2 —55°C
<
»n
0.0
5 10 20 50 100
SINK CURRENT : Isink (mA)
Fig6 HHEE GRIZ 0 A4
1.015
(]
2 \
g sk
] \
5 \ /"—‘
-
E \ — |
z N
z
w
2 0995
M
>
<
i
uwl
o 0.9%
0.985
0 5 10 15 20

SUPPLY VOLTAGE : Vcc (V)

Fig.8 EMERHRE - BREEISM

SATURATION VOLTAGE : Vou (V)

VoL (v)

PROPAGATION DELAY T!ME (tpd (ns)

300

250

10 T T
Vee 5V
I
I
- 55°C L —t ——
1.0 ZZS'C/ i
/ 25-c
I J/ 4
I 17
/
0.1
/ P
0.01
' B 0 20 50 100
SINK CURRENT :IsINK (mA)
Fig5 HHBE GRIEO M) 45t
1 Vec=15v
1.0 —55°C ;
25°C
0.1 '2}
0.01
' 5 1o 20 50 100

SINK CURRENT : Isink(mA)

Fig.7 HNEE GRIE 0 AN

55°C

0C| A

W
AN

\|

r/
125°C 70°C

0.1 0.2 0.3 0.4
MINIMUM TRIGGER VOL TAGE: VT (min) (X Vec=V)

Fig9 1R#GEMERFRE-- b HEESM
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1,015,

1.010|

1.005

1.000

-

DELAY TIME NORMALIZED : td

0 985
=75 =50 =25 0 25 50 7% 100 125

AMBIENT TEMPERATURE :Ta (°C)

Fig10 EIERSFER REMM

©® RIFEEEEE,Test Circuit

Ve

oMy

Vee

" @ 5@l Application Example

(N EREIALFNLTL—2
BMEFILFNLTL—2ELTHERTS & E I, Fig 14
DEHHERLES,
FYHEEPEMEATWEVWEE, HAR'A—"DKE
CHY, 2437 FoH O, MBS hREICE-
TVWET, NAESEENTIZ EICE-T, HAK
CNATERST, 2432 TACFHCR, REEEY
7,
ZNAA3ILALFLHCOEETHBEARINZ 13
CUERBRABVICEZSA I T FoHCOBERT

- o—4
. | BA222 | |
o— o0 ¢
"-C
}: Lok
U
TRIGGER
Fig.12
Vee
-,
{7 ;
Ra
2
| BA222 | | 2w
o— ——0—1
C
g7
Fig.13

REENET, COBEH2/3XVecktE L o EE
o, ICRBn 7Yy 770y TEVEY ML, HAO%E
INATHSOACERESEET, RIS, 21327
ACFoHCUMEEINT, ROZA1ITEEICHKAT
WET,

BIfg%E FYUHEE BT, MY HEFSpInIC, 1/3X Veckd
TOBEEENMTEZEICESTITAETH, VoAb
UHshadE, 2143 7BEGO M) HERE & IZERF
tanET,
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BA222

. | Ba222

o bs i:
I TRIGGER T

TRIGGER
INPUT

Y4 ) td=1.1RA-C

-- - 2= 2/3Vee
TIMING )
CAPACITOR

OUTPUT

TIME (1)
TIME CHART

100 I |
— (RA~R82
S SAS S As
° VY S
w 1.0
o
z
<
oo
o
<
%
2 0.00
0.001

10u 1.0m 100m 10

100u 10m 1.0 100

TIMING PERIOD: t 's!

(2 BEEVIFNATL—4%
EBEETILFNITL—2ELTHEAT S L&, Fig15
DESIERLET,

24372 FLHClt, BELPSHFIL2AILTER
MBRAYCICReEAUTHEESEh, HEIRRsEALT
TbhEd, Z0EHIC, HADTFa—-T1 17,
24 I TERMBRARVURBICL > THETEE T, 21
IJaCFoHClE, 243 JEMEHRIZ1/3Veck2/3
Vec b DREITHEMEERIELTVWET,

Vee
Ra #3 %7

6
—O OUTPUT

Rs BA222

. t,=0.69-R.-C
fe— 12=0.69- (R, +R,)-C

OUTPUT Tz
- > 2/3~ Vee
TIMING
CAPACITOR
"7 1/3% Voo
TIME (1)
TIME CHART
1.46
f-

- (Ra+2Rg) - C

OO N [

7
/
/

e
/

AN\

o NN
0.001 \\\

0.1 1.0 10 100 1.0k 10k 100k
FREE RUNNING FREQUENCY :f (Hz!

0

CAPACITANCE : C(uF)

[
9w

BEETILFINATL—4

43I AL FL Y CHOEMHI1/3Veclidh B & &,
FUAHERT, RBOZ7Y vy 770y THEy bSh, H
hi“naehy), 2437 FoHCAOKEY
2/3VecE THREV T T,

ALy 3 REEN2/3VecE TILET D E, FUy T
Jay7hUEy bEh, HHR B850 ET, R
2, #4320 F 49 Cit,Ree B L THENF HIA S
hEd,
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BA223

CR 214~
CR Timer

BA223

BA223(3, Etil, HIMRBEXF V2 LBREBLENHA
FBICEHLE2147ICTT,

24 3L TR, MIUERE, 3 FHICKUETE
T%, Z2OHTER, v 7OW» SBHBOBETTE
E
BMEEZLFNITL -8, BREILFNATL—42%
EADLEELSHANERET T, BREEHIE200mANE
S5h,TTL, DTLERE & DEREHRIRET T,

The BA223 is a monolithic timer IC developed for use in
measurement instruments, control equipment and digital
data processing equipment.

o ik
1) v/ 7OBh SBHREO &1 32 TREV AR,

2) BEF, BREINFNATL 25 ENOLEBEL
Iz A

3) BHERIE200MALFHADERIB SN 3,
4) BERTEEI1$50ppm/TC,

5) EREEZHX(30.01%/V,

6) TTL, DTLEE & E#5r]de.

7) 3> hO-LIRFAE,

o A

TALIEA7
BMEFIILFNSTL—4
BRETILFNATL -4
INIL AR

SER

DAty I & & (g

® 4 .~F:%X,Dimensions (Unit : mm)

B o 28%0]
_['2405 F? 0 " 1 koo
P
Sl ,
2| ‘: 2 0
15 U AR
e t U
- ~254+02 M—’o 65 E]E
‘ M 0.85 ’
T 803 -H-_jl 2

@ Features

1) Wide timing range from microseconds to several
minutes.

2) Wide range of applications, including monostable and
astable multivibrators.

3) A load current of 200mA is obtainable.

4) Good temperature stability (typically 50ppm/°C).

5) Power voltage regulation (typically 0.01%/V).

6) Capable of directly driving DTL and TTL circuits.

7) Equipped with controlpin.

@ Applications

Delay timers

Monostable multlwbrators
Astable multivibrators
Pulse generators
Dividers

Sequence timers

00176—40—S2G559 233




BA223

® JOv 74477 L,/Block Diagram

BA223

vy

FLIP FLOP H
CoMmP ‘ComP
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= —
=} w
a 73
E uw
= @
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GND E
TRIGGER E
w
I

CONTROL E L

THRESHOLD E

DISCHARGE E
Vee E

©® NEREIEEHE R X, Circuit Diagram

5? CONTROL

R R. R,
27 T sm};|
QE QQ
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Qs f' Ny
J fo.g ——l< Qe
4"R|3
$3.9k0
THRESHOLDO L
6 <R 3
Qs $ 70 b o
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G “
Qu Q. D, i S
Re < < ¢ Q2o
2 Qio Qs Sk A9
TRIGGER O _‘:
RESETO* Q. ﬁ\———{ y ‘—‘L: Qn 2200

Qe ANA
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EraW

G
DISCHARGEO—‘l Rs E:
?IOkQ 2

W—t T Q..
Q|5 Rls: R|5
EhDo: j_q ‘ kO 10003 %4 7ka

Fig.1

m
ol
Z
AV —
w0

@ R ASEH . Absolute Maximum Ratings (Ta=25C)

Parameter Symbol Limits Unit
TREE Vce 18 '
B3PS Pg 550 * mwW
EHERAE S Topr —20 ~75
RIFRE Tstg —55~125 T

*Ta=25CLIETHEATIHBEIE,1CICDES.5mMWERL S
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BA223

o BRI/ Electrical Characteristics (Ta=25C ,Vcc =+5V, +15V)

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit

EHREE Vce 45 - 16.0 v - Fig.11

I a1 - 3 6 mA | Vcc=5V,RL=00 Fig.11
BEESRER - -

102 - 10 15 mA | Vcc=15V,RL =0 Fig.11
BMLTEBE2 1 I THRE Terr(M) | — 1 — % Ra=1kQ ~100kQ, C=0.1uF Fig.12
ziii’”’” TIXTEEE | roimy| - 50 — | PR | Ra=1kQ~100kQ,C=0.14F Fig.12
;ifﬁm?{ SIRRE Tps (M) | — 0.1 - %/V RA=1l:Q~100kQ,C=0.1uF Fig.12
EBRTEEWES 1 I THE Terr(A) - 25 - % | Ra=Rp=1kQ~100kQ, C=0.1uF Fig.13
;‘;;Eiﬂ'ﬁ? 13ITBEE Tor (A)| — 150 _ pe(|:11/ gi::‘“3’:=1k0~100k0, Fig13
giiﬁf’ﬁ$‘45>7%ﬁ§ To (A) _ 03 _ %/ g::xiﬂkoqoom, Fig13
ALy al FEE VTH — | 2/3X Vce - v - Fig.11
ALy al RER ITH - 01 0.25 uA - Fig.11
NUHEE VT — | 1/3X Vce - v - Fig.11
) HEH I - 05 - HA - Fig.11
Yty bBE VR — 0.7 10 v - Fig.1
Uty hER IR — 0.1 - mA - Fig.11

VCRT1 2.60 333 4.00 v - Fig.11
HHEE

VCRT 2 9.0 10.0 11.0 v - Fig.11

Vor1 — 0.25 0.35 \ Vce =5V, lsink =5mA Fig.11

VoL2 - 0.10 0.25 V | Vcc=15V, lsink =10mA Fig.11
O—LANLHDEE vVoL3 - 0.40 075 V | Vcc=15V, Isink =50mA Fig.11

VoL4 — 20 25 \' Vcc=15V, lsink =100mA Fig.11

VoL5 - 25 - \" Vce=15V, Isink =200mA Fig.11

VoH1 275 3.30 - V| Vcc=5V, I source =100mA Fig.11 c
N LRIVEHEE VoH2 12.75 13.30 - V | Vec=15V, Isource =100mA Fig.11 2

VoH3 - 12.50 - V' | Vec=15V, Isource =200mA Fig.11 ;‘f,
HAIL L) B tr - 100 — ns - Fig.11
HAILT YRR te — 100 — ns — Fig.11

o BRI Electrical Characteristic Curves

150 10
125 I g
£ 25°C

'g o

100 - e =
z ~55°C / % B
s T 3 -55°C
T
5 / 1 =
H w
% = 25°C - 3
s 7 5—? g

—

a " 70°C Qo

25 =+

125°C
° 0
0 0.1 0.2 0.3 0.4 B 10 15
MINIMUM TRIGGER VOLTAGE: V T(min) . SUPPLY VOLTAGE : Vec'V
(XVcc=V
Fig.2 JNLZE— b HEESMH Fig3 BESER—FRTEHME
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BA223
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0.01
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BA223

300
w250
£
°
2
;AJ 200
=
=
> 55°C ///
‘_‘, 150 -
8 o°C //
z ot 4/
S 100 =
P — " [Nes'c
g N\
& | 1esc 70C
[*4
a

0

0.1 0.2 0.3 0.4

MINIMUM TRIGGER VOLTAGE: VT (min) (X Vcc V)

Fig10 kY AEE — (=B ERSE 43504

® AIEEERER,Test Circuit

Ve

lT“—MF:L

Vee

Fig.11

@ 5 A%,/ Application Example
(NHEETILFNLITL—%
BMEFEINFNATL—2ELTERT S & 213,Fig14
DEIICERLET,
FUHESPEMER TV EWEE, HAR'O-"DKE
KW, 214372 FoH4CI, MEINAKELCE -
TVET,

FHESENNTEZEICE-T, HAR' N "L
T, 24143272 FoH9ClE, REBERHET,

+4 .
0.01uF

J;' 5 7 -
, | BA223 | |
—-—cC
i] L, +
-
TRIGGER
Fig.12

IR

0.014F

5 7

i

.| BA223 | 3w

o1 L o

C

) S S §
Fig.13

ZORALILTACFoHCOREMMI, MITDEA
ILTEMBRAVBFICZII T FLHCOBER
TREINET, COBEN2/3XVeckE L ot &
ZIS, ICRABDIYyT70y T8V Ly ML, HHE

NS BATACELEIEET, RIS, 213>

JALFoHCUENEINT, RDOZA1 I TE8EICHL
TVET,
Ef&% b HEL BT, b HEF2pIniC, 1/3X Vool
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BA223

Vee
8 4
Ra

3
H—O ouTPUT

BA223 | .

w
e
be o la
-Iﬁ: TRIGGER ™ :”I—o'

100

SR TLATLETLS
¢§§$§>

CAPACITANCE : C (uF)

104 1.0m 100m 10
R 1001 10m 1.0 100
TIMING PERIOD : T (s)

TRIGGER
INPUT
Yoy @=1.1Ra-C
OUTPUT | l

----- 2/3Vce
TIMING
CAPACITOR

TIME (1)

Figl4 BMEEVLFINS TL—%

TOBEZAMTIIEILESTITAZETH, VolkAl
Utighade, 2143 THREPO M) HEE L IZEBER
EhWET, &b, 5pinh 5GNDICE & LT3 0.01 uF
&, AEBLEBBENZ RS > E—4 25T F3 000
CFUYTY,

(R BERETNFNITL—%

BREINFNATL—2E LTHERT 25 & &14,Figts

DESHERELET,

243272 FLHCR}, BELPOSHMITEZIIL TR
MBRAVVICReZBLTHESh, WEIXReEELT
TbhEd, ZOEDHIC, HADFa-71H 17144,
21 ITEMBRARVReICE > TRETEE T, 21

-+ Voc
4
Ra %8 $

Re BA223

\\ \\
W
/0”7%0 \/004 o\/o

< \O\

NENNRN
NN

0.001
0.1 1.0 10 100 1.0k 10k 100k

FREE-RUNNING FREQUENCY : (Hz)

/

//5 N

N

CAPACITANCE : C (uF)

///A ’

1,=0.69-R,-C

o L 1=0.69- R+R)C

1
OUTPRUT,

TIMING = 2 3-Vee
CAPAcuToRm

771 3-Vee
TIME (1)

1.46

= TRaz2Re - C

Fig15 BEREINFNATL—%

a7 9 Ci, 243 TEERIZT/3XVeck
2/3XVec ENBTHRBEBEEHRVEBELTVET,

A4 TALF Y COBRMNF1/3XVecliH 5 & %13,
FMIAENT, ABOTY vy T7T7Ay IHEy b&h, H
TN EBY, 84372 FLHCADKRED
2/3XVecE THREN £ T,

AL vy all REED2/3XVccE TILET D E, 7V
770y 7 Ey h&h, HARP-"EENET, @
B, 2143290 F 4 Clt,Ret@ L THENFK
AhET, &, 5pink 5GNDICH & LTV 30.010F (1,
NELEBENR R A > E—F X ETFTIfF3H0Da2F
YT,
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BA225/BA225F/BA235
BA226/BA226F/BA236

BA225/BA225F/BA235 R~
BA226/BA226F/BA236 i

©® 44~Fi%k R,/ Dimensions (Unit : mm)

BA225 / BA225F / BA235 / BA226 / BA226F / BA236 |3,

BA225/BA226
HEBERDD L (0.75mA Typ) M LAE/ TILF 2 o p s 1
EEEABLEE/ VS v 7IC T, 2432 THEE. T\ lBada
HAFHERE IS FoHICE T, w1 7Oy SHHM D ng
DBETHBRCRET 5 ENTEET, oo

BA225, BA225F RUFBA23513, ML LW T v U A A
17D, MIHANOHAEBRY EL GV, RIDH
11 8Ban TRHAIERE, HIMRE, 72 ERBEL I

=05
e I

6.840.5
3.240.2 3.6%0.3
=
=
"{-
T 2.6+0.2
°
-
w4+
[F
°

FHTETVWET, &8, ATWI v I IH21TEL __L N J |

<, BA226, BA226F BU¥ BA236 bRELTHN EF, oo e

The BA225/BA225F/BA235/BA226/BA226F/BA236 are BA235/BA236

monolithic ICs consisting of two independent monost- 20457 - 2.87g
able multivibrators fabricated on the same cilicon chip. JEO R0 o

These circuits are designed to dissipate very small
(0.75mA, typical) current. Available BA226, BA226F and
BA236 for a falling edge trigger type.

10.540.5
3.540.5 1.2 5.8702 "

v (L2 13) (4] [5] (e
A TTTVT
1) TyIhUHEAT (BA225/BA236 1L EW Iy Y ) s | .
rUAHSA S, BA226/BA236 I ML THWI v rUFH l T — %?iz | ’
247) OFH, ADMAEREDEE LAV,
2) FaTNEATOLD, FiL A2 THRRTES, EELELEELY
3) i ERSRD D B LN, BA225F/BA226F

4) HBEERS 1 EBHY 0.75mAE D KU,

5) HHHigh& LowD BIREERICEN LWV =8, FERIFD
HEDEE T H B,

6) BMEEREEFHEH4.0V~16VERLY,

7) BA235,BA23613, InFERRBEMIFICL TV -8, &
BAFERbHTE S,

) ANICERFT UL AN H B8, /1 XIZHEW,

® Features

1) Triggers on the edge of the input signal(BA225/
BA235 : Trigger on the rising edge, BA226/BA236 :

0.2+0.1

Trigger on the falling edge),eliminating the need for o Rk
a differentiation circuit. FTaLI24%7
2) Houses two indepent one-shots, enabling the con- E/INF BFIC,VIRYZACEE/ 2AF & L TRmE)
figuration of a delay timer using a package. INILAREREE
3) Small number of external components.
4) Low power consumption (0.75mA/circuit).
5) No difference in current between high and low output @ Applications
conditions, thus simplifying power supply design. Delay timers
6) Wide supply voltage range (4.0V~16V). Mono/Multi (Especially for VTR)
7) The BA235/BA236 pin arrangement is symmetrical to Pulse generators

enable reverse insertion.
8) Input having hysteresis, it has resistivity for noise.
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BA225/BA225F/BA235

BA226/BA226F/BA236

® 70Oy 441 7% 5 L /Block Diagram

BA225/BA225F BA235/BA236

BA226/BA226F

N ~
ouT1 E—l 8 | Ve T I
0
CR]E—CR 7] out2 [0 R ”T oR 01
Y GND
T Vee [ Vee
TRiGoER1 (3] GRI1 8] cRe LT L BT e G
T $ 5 B § g & & £ 8
anp [4] L '5| rriceer? © 8 g °©
o o
= =
® I3 AEH Absolute Maximum Ratings (Ta=25C)
Parameter Symbol Limits Unit

EREE Vce 16 v

FE|E Pd 450 * mw

EERESE Topr —20~75

RIFBESHE Tstg —55~125 c

*Ta=25CLIL CEMT 34881, 1CICD%4.5mWER L 3
©® TR 4514,/ Electrical Characteristics (Ta=257C)

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit
BEEREEHEE Vce 4.0 5.0 16.0 Vv — Fig.7
EESRER la —_ 15 3.0 mA — Fig.7
2AILTHE TeRR - 1 10 % R=100kQ C=0.1 uF*1 Fig.7
243 BEERE Tos - 05 30 % 5V—16V Fig.7
24 3T REREER Tot - 200 - ppm/C - Fig.7

' 10 20 3.0 —
AT A A\ *2 rig.s
TOURE [Bass| T 07 16 25
V 1=3.0V (BA225/BA235) .
o - A Fig.7
MU AT It 70 200 " V1=2.5V (BA226/BA226F/BA236) 9
O—LANIVHHEE VoL - 05 1.0 v Isink = 5mA Fig.7
N ULXIHDEE VoHn 3.0 4.0 — \ I'source = 5mA Fig.7

*17> 3y AR T=05CR
*¥2 ANERFT YUY ZFE (ERT Y Y RME5200~600mV )
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BA225/BA225F/BA235

BA226/BA226F/BA236
o B4 s~ Electrical Characteristic Curves
| | Voo -5V
I
z
—~ 4 332
< >
E [
o 2
o o
= > 2.4
£ 3 2
i} [}
z i HHigh — g 20
/ g -
3 2 @’H Q 1
= - ~#ALow z
é L= 8 1.2
2 yd £,
= S o
<] / g
w 0.4
0 'y 4 8 12 16 20
0 4 8 12 16 20 .
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Figl BESHER-FTRIERM Fig2 HAEEGRIZ AN
2.0 | I
©=0.01 uF
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g /
2
o
3 =
> a
I W 1.00
w N
0] p}
= <§( 1.005
g &
; 1.0 S 1.000 1
g E 0.995
2 ol
=) <« 0.
£ 3
& 0O 0.985
0.980
0 0
0 4 8 12 16 20 0 4 8 12 16 20
SINK CURRENT : Igink (MA) SOPPLY VOLTAGE : V¢c (V) c
R
Fig. St A £y . . \
ig.3 HAEE GRIE 0 4314 Fig4 EEEE—EEREISM ?
-
4 U
Vee =5V 10 I” Mﬂ; 4
©=0.01 KF i
1.020 R=100k0 fi 7 i
g 1015 . Il
s Lli 1okttt | | /| ”
B 1.010 > =Esiie=cs
N o u\(gv HHE
3 o0 . ® T
- | — [
% 1.000 | 2 o1 / S )
= L 5o £ Syt
E 0.995 g 7 ;:\:@Q
'; 0.990 < b
3 © 001 a :
W oo0.98 7 =
il
0.980 H/
0.001 4 /
—25 [} 2 0 75 00 0.1 1 10 100
AMBIENT TEMPERATURE : Ta (C) TIMING PERIOD : T (ms)
Figs B —EHRRE45E Fig6 7> a3y NSRS
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BA225/BA225F/BA235
BA226/BA226F/BA236

©® AFEMEKE, Test Circuit

100k

ouT
GND S5

® St (T B R DA

M 21327274 (2pinRV6pin)

Jrvay MERERET S HDOIL T Y T,GNDIC
FEELET1000pFLLEDEE SED LET T a3y
FERAIE, T=1/2C- RTRELET,

(2) 2 1 3 > JiE# (2pin R Uf6pin)

Jiyay MERERET 3 LHDERT, BRI 1
EEEh, COBRERLTEZIILTALTFoHIRE
SNhET, 24 ILTHAOMEIR,10kQ~TMQ £ 8D

o EREDERE

(1) FEREEEE

R EAEE LR IE,40~16VT T,

BOVEI T COZHERTIR, 26VEITAN MY AESER
—E— RPN EIhBZEFHNET,

@ AhrUA

ABRYAD MY HLARILIE20VTT,

10V T %A =", 30Vl EA“ NI " ET, ALY,
STFH &6, 10ms/VILTFD b U HEB & ZHERAC S,
(@) BEHAREC - R

A4 327 FLHICIB1000pFLEDEE, 213
FIEAOMEICB10KQUEIMQUT 258D LET,

LEd,

(3) BEO > 7> # (8pin)

ICOERHTIC0.02FDOL F+E#GNDEDREICER
LTLEEW, BERIIDIE-LLANELEB
EICLBRBBEELELET,

(4) &7 (1pin KX U7pin)

B, RAERRURHEREHIC, SmAXTIAE
7o

ICRESDMERBIREZ I TN EDILTRET S
FEEHNC - RpiniCEN T TH, 2143 JiRMESKQLL
FicTsE, COBEHFZRL v 3L REE (04X Vec )
WCELTEMEEISLELET, £/, 21 I TiEMENS
{ULEBAIZIE,C- RONICBENSEY TTOT, BER
BE<ENET, 213 THERE2MQLIEICT B &,
ICREEDA L INL — 2 EBBENT B ENTELESCEST,
EEEZIL T ZRIEEMD BV ES,

(4) BA225/BA226(BA235F/BA226F) & BA235/BA236 &
Tlt, BFEESJUBTFEBIREY £T, JRERICHE
LTIRTERBLSLEEWL,
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BA225/BA225F/BA235

@ &,/ Application Example
ISAEREDOAFI % Fig8 IR L, ZOEKRBEZIILITF
+— hEFgOIRLELE, &, ATFHWIVvIMUH
2LTDIC DEXREBEL2 M I TF +— bid Fig.10 (2R
LEd, NUFESPEMEhTOEWVWEE, HHIR “O
=" ORECHY, 2327 F o9, HESIE
RELCE->TVWET, NIHESEEAMT I LICEY,
FOMAEN T yVICEY, HAR “NT” EhoT, 24
2TALTFUOYRTEERIALET,
IDEAITALTFoHYOREMIE, SMFHDE 13
CUEBRRURAILTALFoHOBERCRESANTE
To REEEP04AXVec bt E L oL ZIZ, ICHLR
D7y T7ay Ty b&h, BADNI"HS
O="ANETELET, BRI, 21370 FHi3
BL, ROBECHAET,

ik
MY HAH Ty A

BA226/BA226F/BA236
Veo Vec=5V
R< 100kQ
ouT2 0.1u4F

0.02uF

Vee

)

0 T
M. M2

BA225
BA226

M.M1 BA225F

0 T rIBA226F

GND

i

R

| [
1/
CRIH¥F

100k0%

\

Fig.8

CR
I
| 1
2 3 4i
0.1uF
l o A
cc

0.4Vee

I I

Y

ﬂ
/]

Fig9 RABEZ21ITFvr—t
GEVITYTYRUEH)

. AT
FYHAN u/l‘y:/'}l)ﬁ

-

CR #¥

7o ay AR T=0.5CR

0.4V

1

?/

%

:
%

Fig.10 RA#EL1 I TFv— b
GLFYUI v rUH)

7> avy tA#R=0.5CR
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BU2302/BU2302F

CRA214~
CR Timer

BU2302
BU2302F

BU2302/BU2302F I3, Ny T UF v~ vEDHN%
—FEREA S & BLI BT IV =3 CREE 2T
YHIC T¥, SHEEBMEIL 1.8~6V (Ta=25°C) &IkK,
FEEBN I Ty THRARELL S ICHILLHBERS
IQD=<05pA EFEBINEL BSTHENET,

247ty MEF (SET) 2 “Low” LNIDRET IC
MBI =S vty MDD -TEY, By MEF
(SET) #* “High” Ich3dZ &ic&ky), RIREMALEA
THEEEHRDET, TO%, REMEEEE L HICH
higx70, RIREFLELET,

NEBDH > 2is, FERBO/IN1FV DY 2T, OSC3
WFO/OvI7EADLT, 23y bHADIBE LY
(9419 /NILR) TICH AT FTBEIICTETVET,

BU2302/BU2302F is a timer IC most suitable for such
applications as the output of a battery charger, etc. is
turned ON for a preset time. Operable range of supply
voltage is as wide as 1.8-6V (Ta=25°C).

Current consumed in stationary state is suppressed as
low as Iqp = 0.5 pA to enable continued backup.

o MK

1) CMOS 7Ot XIC L WEHEEH

2) EHFEMEEEIL 1.8~6.0V

3) WA NchFA—T> FL 1>

4) St CRICE W RIRAEB DR TR BA, £/ CR
BRICEW RS 9 F T 7 1 XEERTTEE

5) /¥y & — <3 DIP8pin/SOP8pin (75 AF v 7 £—
LK)

©® 45+t /Dimensions  (Unit : mm)

BU2302
9.3+03
R10 8 7 6 5
) B o B |
(3]
o
9 +
0
©
T
76403
3, ig
's] H s
| © =
Sl &
3 o] k&ﬂ‘
© [N .
o
e
N
@ 254+03 88406 ‘
762+03 —
BU2302F
50+03
02+0.1
8 7 6 5 I
ol o
S| ©
H| H
3 :
4" =tz
1234 L__fo‘
0.65
3—1—.
+_£4 @
2 T3
- (=3
S el
127+02 04+0.1
® Features

1) CMOS process in use assures low power consump-
tion.

2) As wide oprating voltage range as 1.8-6.0V.

3) Output is issued at Nch open drain.

4) You can set freely oscillating frequency by means
of external CR. You can also reduce switching noise
by connecting C and R.

5) The package is in DIP8pin/MF8pin composition
(plastic mold)
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BU2302/BU2302F

©® inFHREEREER
#F No. wTa # e B3 BB
. 0SC1 SIRA CRIE T
FIRERR I RIREE 1, 2 W ERATEE T,
2 0sc?2
3 0sc3
4 GND ERHEF(GND)
“Low” DIKKER T A ME— KT,
5 TESTB BEIL” High” ORRRETHFBEN LS,
TILT oy THEMMFETT,
“Low” TYty bHEDLYET,
6 SET “High” TRIEERAB-HEHAL L —~2 17 —8E—~HD
T+ 7 +RIRELEOBEE LET,
TNT7y TEAGETT,
7 ouT NchA—7> KL 1 HAh
8 Vbp EiRwT(Vop)

1= vIL)ty MMIDOWT
t vy biEF (SET) # “Low” L ANILDIREET IC AEBIE
129wty b ET, ICOMERKREE LT

BEBETT,

® 70y Y4477 L/Block Diagram

® CR RiRim TR A

470kQ
——WA— 0SC1

1800pF

——— ——-m osc2

220kQ
—AM—{]0SC3

RO 1

0SC1
1MQ
0SC2
100kQ
220kQ
+——WA————-(] 0SC3

3+t
4doozs

RIREEE 2

0SC1 E
0sC2 E

osc3 [3]

GND E

i 23bith™ > 5 -]

v] o> b o—LEE

.__E Voo

7] out

% 6]sET

% 5] TESTB
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BU2302/BU2302F

® ¥x1| AT,/ Absolute Maximum Ratings (Ta=25°C)

Parameter Symbol Limits Unit
FREE Vbp —0.3~7.5 Vv
HhEE Vour —0.3~7.5 v
o 500 (DIP8)*

B 2iEPS Pg mw
350 (SOP)*

R Topr —20~75 °C

RIFRAEEA Tstg —50~150 ‘C

*1 1'CLATHIEIC40mWiKT 3,
*¥2 1'CLRATHIEIC28mWiKT 3,

® EKMI414/ Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vpp=3.0V)

Parameter Symbol | Min. Typ. Max. Unit Conditions
BIFEREE Vbp 1.8 3.0 6.0 v
BILHBRER lap - - 05 uA | OSCisit
BEHRER Ibp - - 0.2 mA | [EIBR 2 &R
SET $%F3L 5 L V) B§FE (6pin) tsr - - 50 ms
HAEFL5 L) BERE(7pin) tor 1.0 - 2.4 us | Ro=10kQ, Co=50pF
O—LANIVHHEFR(7pin) loL 5.0 - - mA | VoL=3.0V
O—LAWHAEFR(7pin) loL 3.2 - - mA | VoL=0.4V
HAHY -8R I - — | £01 | pA | Vo=0~3.0V
O—LANIHAEFR(2~3pin) loL 0.3 - — mA VoL=0.4V
N LIV HEF(2~3pin) IoH — — —0.1 mA VoH=2.6V
a— LA ADEFR(1~3pin) I - — +0.1 uA
N LAV AHD &R (1~3pin) liH - - +0.1 uA
O—LAXWADEH(S, 6pin) L - - 20 HA | Vi =0V
N LARILAHEF(5, 6pin) i - - +01 | pA | V=3V
O—LA~NWAHEE(1~3, 5, 6pin) | VL 0.0 - 0.6 v
NAUANIWADEBE(1~38, 5, 6pin) | ViH 24 - 3.0 v
RIREEE forc - 1.17 - kHz | (&2, Vpp=2V
RIRESBUHE Aforc - 10 - % Vpp=2V, Ta=—10~60C

* RIREEBSMORROE 2 2EAL ICHETOMETY,
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BU2302/BU2302F

® 714 3X2%F+— b /Timing Chart

FEIRIFIEIRRE R L ARRE RIR{S LIRAE

o T L ,, [

f f f

WA Hh# > Hhx7

*1 ICAZDHY L 2KV OUT IFIS SETHTF % Low LAILICT BT EICY Yy FLET,
%2 WAL SETHTF £ High LANMICLTHDEF > S EED S, 94,190,000 70 7 (OSC3#HF) THILET,
*3 24 TRERM (T(4)) LRREES (fosc (Hz)) DBEf%,

1 2o . 69905

T=%0x% fosc %27 = Tosc

(4]

® [5 A,/ Application Example

8|7;|6ir5-|
1 Ifa . o System
= /
Vs
F ‘

Fig.2
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BU2305/BU2305F

BU2305/BU2305F ¢F57~

® #Hs~+ikR /Dimensions  (Unit : mm)

BU2305/BU2305F 13, 524X SV hvEICHRELRY

—7424< T, BEEEIL Vpp=1.8~6.0V (Ta=25C) BU2305

ERK, EEEENy 7Ty THRRER LIS, BIEHE R10 ?%%?ﬂ
THL IQD=05uA EFEINEILBE>TVET, &1 —\mm.—m o
vty bEF (SETB) & “Low” LANICT B EICK D E
STRIEERBMAL, FraU L JBLEABEBLTE T = °
Py b&h (Vv bFEF RESETB 3% I(C “High” L

NiL), BArAL LET, TO%, SERBEEALL J %

#® HHRBFTILEY, &, HHIBSETBHT % ol

“Low” LANJICTBRZEICHY, #7588V ELET, ¢

32+02

F o2 JREERRIE, 7 ML TR RICEDHAERE
ICEWEREATSEY, 70y 71013 OSC3 HFDHIR
BRBEPALELOIFEORTENET,

ANEDH I 21d, FERBDINIFYAHYL 2T, OSC3
WFOIOy7EADLT, 28Ey brHHADIAB LY BU2305F
(419 F/LR) TICHATTBLIICTETVET,

50+03
0.2+01
|-—
BU2305/BU2305F are sleep timer most suitable for 8he 57 P
radio set and cassette, etc. having a wide range of gy
opeating voltage of Vpp=1.8-6.0V (Ta=25"C). o
Current consumed in stationary state is suppressed as © < O 4 s
S B
small as Igp=< 0.5 pA to enable normal backup. » 1234 J l__—Tg
0.65
S
o BE i sy
- S e -lgl | .
1) CMOS 7Ot R IC& W EHEED Sl tos 4% 0

2) EHEEESEEIL 1.8~6.0V

3) A NchA—T> FL1>

4) S\MEU CRICE Y RIRESEE () OF

5) /Xy 4 — |3 DIP8pin/SOP 8 pin (75
W F)

e

EREH
FyTE—

§

N

® Features

1) CMOS process assures low power consumption.

2) Operating voltage range as wide as 1.8-6.0V

3) Output is issued at Nch open drain.

4) You can freely set oscillating frequency.

5) Package in use is DIP 8-pin SOP 8-pin composition
(plastic mold).

248 00164—30—TS1G615



BU2305/BU2305F

® i FACER,/ Pin Connections

0561 [1]

0SC2 E
osc3 [3]

GND | 4

o [8] Voo
[7 ]out
[6]sETB

5 | RESETB

e JOv 77X,/ Block

Diagram

0SC1

7 Y OouT
23bith > ¥ —
0SG2
L. Frsury e)srzna
] Bk B B a3y b AR
0sc3( 3
GND o Qv b o—LEH 5) RESETB
sazv b AD
©® HTHRAEEREA
¥ No.| T8 ¥ R B FA
1 OSC1 RiRA CRIER{W T
2 0SsC2 RO S RIRER1, 2 PERATEET,
3 OSC3
4 GND ERIHF(GND)
5 RESETB RESETB | SETB LR ]
L L | *7XbE-FK
6 SETB ICHREBIRYty hEhEtA, HHBFETT,
L H | *1=ZYv 0ty b
ICHBDTI =S vty EFTVETOT, ICHEFRA
BB TRETT,
H L | *xtv bk, Uty MNEbE
SETB¥#TF%& “Low” LT 3EICty b, Uty FEHEL
7, HH+ > DRET SETBIRFH “Low” DK% KT
BAICR 2 v —BEEHENIIA T LETH, RIRIESE
LEtEA,
H H | *8ff, FRE—F
247 —#E-HHF 7RIRELO—EDEEE LET,
* RESETB, SETB#&FITNT v THIAM TT,
7 ouTt Nch A —7> KL 1> Hh
8 Vbbp EFiwT(Vpp)
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BU2305/BU2305F

® XA TR,/ Absolute Maximum Ratings (Ta=25°C)

Parameter Symbol Limits Unit
EREE Vop —0.3~75 %
HHEE Vout —0.3~75- v
B3PS Py %500 / 350 mw
BfERE#HE Topr —20~75 °C
RIFREHE Tstg —50~150 °C

*¥1°C LRTHT &I, 4.0/2.8mW BT B, (350mW—SOP /Ny 5 — %)

® EXR MY/ Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vpp=3.0V)

Parameter Symbol {1 Min. Typ. Max. Unit Conditions
BIFEREE Vop 18 | 30 | 60 | vV
BILHBSER lap - - 05 uA OSC 151t
ByEHBRER Ibp - - 0.2 mA | RIREIRR 2 (B
HAWFILS LV EEE(RT 7) tor 1.0 - 24 | uSec| Ro=10kQ, Co=50pF
HABRGEF 7) loL 3.2 - — mA | VoL=0.4V
HAY - ER IL - — | 201 | wA | Vo=0~3.0V
HAOEFR(BF 2~3) loL 0.3 - - mA VoL=0.4V
HHER (BT 2~3) loH — — —01 | mA | Vox=26V
O—LALANER(FF 1~3) I - — | 01| uA
N ULAXIWADERGEF 1~3) IiH - - +0.1 uA
O—L AN AHERGEF 5, 6) e - - 20 uA | Vi =0V
N LARWADER(BTF 5, 6) m - - +0.1 uA | Viy=3Vv
P w oo -]
P EEEE
RIREEE fosc - 1.08 — kHz E|13&2, Vpp=2V
RIRE KBS Afosc | — 10 - % Vpp=2V, Ta=—10~60"C

*  SEREIRHAME S RIREEE 2 AL IC HIATOMETY,
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BU2305/BU2305F

©® AFEEEE. Test Circuits

100kQ

® tv MEF (SETB) BRU\E{F

" b

]

GND

Fig.1

ANEE, ANER

0SC1

0SC2

j0SC3

GND

Voo

iy

Fig.3 RIRESEH, HEBER

ty MRFICOEHBF +42') > JEhILERIE, D-FFIC
LBIWBABETTETHY, OSCIHFORE /Oy ¥
ERRLBDOTRAMER > TWB L8, UTFICRTHIK
FRFHVET,

=

ts=

=

fosc

40
fosc

20
fosc

t v bRF (SETB) #fEikH

GND

GND

Voo 8]
:7] o
6 o IOL
5
(Vo
Va
Fig.2 HHER
VDD

<

ouT| Ro 310k0Q

Co==50pF

L]

EF?L“’J
i

Fig.4 HAILE LR

Fig.5
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BU2305/BU2305F

® CR RiRmFIES 5%
(1) SEREEE 1 (2) RAREEE 2

470kQ oser L] osct
t+———F—_] osc2 §1v00kQ(Rx)__1,:\/A\?\,_._D 0SGC2

1800pF (C,)

220kQ

L—am——1] 0sc3 AMNV—"] 0SC3

220kQ (R,)

= 8200pF (C,)

S L

Fig.6
e 413V ITH

SR LA mﬁf? R %a&%ﬂﬁ,@z .%?Efv%‘thﬁﬁi m&%‘mﬁg
}

0sC RiR | =& | iR

RESETB _I 0
SETB | | l | || I

our 7 l [ """"""" |

r LI

EN

t ' t } i { i
=3 : . wh=7 HHAL WAL
SETBA"L™T Bk BRERMNE
HOEA>, #75EL &7, HAOEAT7LET.

Fig.7

*1 SETBDIAETHNI v I &4 “Low” LANY ts LIEREBT I OUT BEALL ¢, (1s: Fig. 5 BH)
* 2 B4 CEREREMREGRIRERRS SO0y 750 ZAHH 4,190,000 /L X3 TF,
24 TERENRE [T(5)] ERIRBEH (fosc(Hz)] DK,

69905
22 o
X2#“= fosc

1
T=_ )
60 X fosc ¢

¥3 A2V v Uty MIDWT I BEBABOI =Y vl €y MIBFHF-> T H &L, RESETB= “Low” #D SETB= “Low” TiHM1 =+
Wty MDY EFRADTIEES £V,

*4 thIBICOWT I RIRAEBOW 20 SV AR EF v 2V TELTRYBRIETH, BN 20/ NLAEY KSR EFv2YLTE LTR
R TICHARIBUZELEY,
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BU2305/BU2305F

©® 5H%l./ Application Example

Voo O- —0 OUTPUT
R A1036
Ll
22kQ
R,
22kQ
olinlolG
+
C, Voo ouTt SETB RESETB - ¢, | SETsw
0SC1 0SC2 0SC3 GND l
4 bead
100k 220k
8200pF

Fig.8
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BU2305/BU2305F

© ERAVIFMERIR/ Electrical Characteristic curves

Vop=3V 5000 Voo =3V
Ta—25°G Ta=25C
2000
=== = S 1000
AN N
a8 ANEANEAN AN <
= N N x -~ <
= TN N TN o 00PN TN N
\ N AN \\\\ \
N \\ ; \\\ NN
VAN 200 NN %
N 0% XN N ION O
NI \L N AL (2> NN
100k NGNS NI N ’% 2N TN
NN 100 F NSO
NN i ) A
[T I 70T I
0.1 10 10 0.1 10 10
fose (kHz) fose  (KHz)
Fig.9 RxMREREEBIFE (RIRERK 1) Fig10 Ry 45IREEBISY (RIRE 2)
1800 107 —
7
rd
/
1600 ,/ /
o . ARy
z / 10 e
> 1400 . — 7
° Frequency mode is 05042/ < / /
5 B /1 A
<]
% Frequency mode is"0SC- 17
w1200
P ] P —
Ve i
/T// :
- N
1000 . . Frequency mode is 0SC-2-——
Frequency mode is 0SC-1
10-¢
8007 2 3 2 5 6 1 2 3 4 5 6
Voo (V) Voo (V)
Fig.11 RRALM—EREE S Fig12 HEER—BEME
1200 1800
1150 1600 Vo=V | —
o 7/
NpZ
——'—-—_
< _———/ N 0;5\‘ / g T;.—:E’Tl_—
£ 1100 e = 1400
R S
P4 w
m /3\1/ § ey
2 1080 T T 1200
E / L
W
/ NI | / V=1V
1000 = 1000
950 .
4] 20 40 60 800 0 20 40 60
TEMPERATURE (°C) TEMPERATURE ('C)
Fig. 13 RIRE&EH—EEEM (H1) Fig. 14 RIRESB—REESYE (E42)
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BU2305/BU2305F

loo (MA)

300,
251
—
\\ Voo =6y
200
150
Llnn=5v
100
50
Vopr=3V
V=1V
0
20 40 50 60
TEMPERATURE (C)
Fig15 HEER BN (EE1)
12
V=3V
10 ]
—
g
£ V=28V
2 6
Voo =2V
o
Voo=18V
o] 1 2 3
Vour (V)

Fig.17 WABE—HHE RSN (E5K1)

1

loo (/‘ A)

lo. (MA)

000

800

600

I N R B

400

200

Vop=3V

V=1V

20 40 60
TEMPERATURE ( °C)

Fig.16 HEEA—BESME (HE2)

60
50 Vo =6V
//
40 ;
/ Voo=5V
30 - |r
A / Voo =4V
1
20 " |
/ Vop=3V
10
0
0 2 2 5 6 7

Vour (V)

Fig.18 HWHEE—HHERSE (HEE 2)

5 25
Voo =6V
\\
V=3V \ 20 \
\ ~ Vop=5Y
z 3 T 15p— \
2 X \
T — | \
Voo =25
2 \ 0y =av
T Vm=2v 5[ V=3V
TN
v.,.,:tovl \
% 1 2 3 4 % 2 8 4 5 6 7
Vi (V) Vin (V)
Fig19 RESETB, SETEHT 7.7y 7HHitste R e oy | BT 77 TR

(RIRERE 1)
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BA9201/BA9201F

8EY MY FMHFED/AIL/IN—4
gﬁggg: F 8-Bit D/A Converter with Latch

@ 44¥s~F:% X,/ Dimensions (Unit : mm)

BA9201/BA9201F i3, RETEER, AHF— 45y F 2.9+0.3

BRI LA, 1F 9 78Ey RD/ADLN—-2TT, & BA9201

EEEERE, B LETOY T ER-THY, HEHD PRV —
DEEBEGEAT S ENTEET, ANF—2DT v ‘\ﬁ O 7
FERICL Y, BBOD/A%EHTZ AT LERBICIE T s =
BEBIENTEET,

The BA9201/BA9201F are monolithic integrated circuits
consisting of a complete 8-bit D/A converter including
a reference voltage power supply and input data latch ‘ 550403 I 7.640.3

circuits on a single chip. —L I 4
Ll
o 5k y%ﬂﬁo.\

7.4%0.5
2+0.214.2%£0.3
—+{—0.8
=+

3

1) RERTREABL TV B, ‘
A ANT—207 v FHEERLTHY, Y1225 8.840.6
THOIAY FA—DBRBICTES, 18.5+0.3

X BA9201F
3) & Y>> T 21 L500ns,

@ Features

1) Built-in reference voltage supply.

2) An input data latch is used to allow simple microcom-
puter control.

3) 500ns settling time.

® A%

SHRIZE, HIEHER
FOANA-F1HF
BFESF
ES54ER
Y—Ka>ta-i

" @ Applications

Measuring and control equipment
Digital audio equipment
Electronic musical instruments
Signal generators

Servo controllers

256
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BA9201/BA9201F

e 7Oy 7447745 J L, Block Diagram

FEINTF—5 AN
917916015 914 613012611 910

[ [T T[T
Ve 0+
g’ _§ 7;| ATon -gD)ATA ST;’
h S| HERREER
_VEEO-
1 ‘_€7 L, SWITCH 61,
7
Viger + J b
Veee B Amp.
S8 354
B
5 Amp
7
3
50k
’é:l/nzf Aps/GAIN Ay
® % FE#E /Pin Connections
~Vee| 1 28| Vee
VREFHi’JE E 27 \
VREFT*‘/"vaE :252‘
ne[4] [25]ne
NCE 24INC
VﬁzrvlhE [23]ne e E @ Ve
ver- An[7] BA9201F [2]2° FURNAN _—— N
ne8] [21]2: veer 75 v 2 k3] [16] 2*
Froown[9] 2]z veer - A [2] 5] 2=
NCE E’]NC Vaer - AP E BA9201 E 2 SFURAAN
we[T] M F7a7%5 & B
rroswn[iz] [17]22 rraswn [7 [12] 2*
anzra-7[13] 18] Anzra-7 2] mEs
ano[14] 5]z ono 9] 0] 2° -
Fig.1 Fig.2

257

\vu>»\o

~
-

B



BA9201/BA9201F

® HEXHBAER ~Absolute Maximum Ratings (Ta=25T)

Parameter Symbol Limits Unit
FIREE(18pin) Vce 6 v
EREE(1pin) VEE —85 v
BRSPS Pd 500 * mw
B (R Topr —25~75 p
RIFREHE Tstg —55~125 %
*Ta=285CLILTHERATAB/EE,1CICDOEEMWER L B,

® 11— KX /Code Formats

Digital inputs Analog outputs

D7 Do lo o
11111111 1.992mA 0.000mA
11111110 1.984 0.008
10000000 1.000 0.992
01111111 0.992 1.000
00000001 0.008 1.984
00000000 0.000 1.992

o E XM Electrical Characteristics (Ta=25C,Vcc =5V, VEg =—7V)
Parameter Symbol Min. Typ. Max Unit Conditions Test Circuit
S ERRE RES 8 8 8 bits - Fig.3
FEERME N.L — - +Y LSB - Fig.3
TRy —IER IFs 190 1.992 2.10 mA - Fig.3
TN —IVBEFRE | TClrs - +50 - ppPmM/C | SEEETREBVEE Fig.3
T AL —LIEMFRE | IFss — - +10 HA lo—lo Fig.3
whICTEAL g — 500 - ns - Fig.3
2.005 - - \ 3—9pin R=50kQ
ABEETREE VREF Fig.3
- - 1.990 \ 3—9pin R=0Q
MEREEEFIB M | TCVREF - +100 - ppm/C | Vgmer =2.00V(ZFA%% Fig.3
NUALTFIEIVAD ViH 23 — — \Y — Fig.3
O-LALFI 4N AH Vie - —_ 08 v — Fig.3
FIENANANER | - - 400 WA — Fig.3
[EI38 T #(18pin) lcc — 7 - mA - Fig.3
B E (1 pin) lee - +12 - mA - Fig.3
BHEEESEHE(18pin) Vce 45 - 55 — Fig.3
EHfFBEFRE(1pin) VEe —6.3 - —7.7 - Fig3
(G¥) EX&SE, BA201DHNDTT,
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BA9201/BA9201F

©® AIFEMEEX, Test Circuit

lec FLaNAN
Vce
18] 17 16 15 14 13 12 1110
BA9201
lee 1127347576 |7 sig
Vi
EE
E £ s,
- - oo
} lo J7
A
L o Vee
Lo
S, on
S, VREF, VREFA BIFEBFoff
Z DAt DEFon

| 1.000mA(Z 558
——
5000

Fig.3

o FALDEE

BA9201 £ BA9201F & TiE, /Ny — S HREB DI,
BIEERVBIRBEIREVET, JERAICBLTRS
EBCEEL,
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BA9211F

BA9211F

10y NEEEBFEABD/A I /N—4

10-Bit D/A Converter Built-in Reference Voltage
Supply Circuit

BA9211F iz, I F T 54 > JFEERIEE L B ETIRARE
EFRBLAIOEY FE/ VYS9 ID/AOLIN—-2TT,
THREBEIERT, FY20—7F 07 §IHREBADIS
BEEMNE LTHRENAEDBDOTY,

The BA9211F is a 10-bit monolithic D/A converter, builtin
with a reference power supply circuit that is provided
with multiplying operation function.

o Hf

N10Ey MEETH B,

& hYULT 2L LH250nsEZETH Do

JEEAEEFABL T3, ZOXETFREIKIG ML
Loy ThY, ABOBREEELFERATIILD
TZ3,

HINFTSA L TEENTIRETH B,

5) ik SOP /Xy 7y — I TG L TH W EEICHEHT
H5,

o A%
Fais<IingF1 77
TavSIITAT TR —%
ESRES

#—AKa> rO—Jb
Fraiar ba-LER
TFRR

BA9211F
13.740.3 -
22 212019 18 17 16 15 14 13 12
A H
Ol
~| w O
| HEHHHHHHHEH
123 456 7 89 10MN
S
I ]
ST L
1.27 %0.2 L4401
ot
St e——h_i
”H"O 3Min _fg
@ Features

1) 10-bit accuracy.

2) Setting time is so high in speed as 250ns.

3) Built-in with reference power supply circuit that is an
independent block, and it is also possible to use an
external reference voltage.

4) Multiplying operation is possible.

5) Similitude of SOP packages makes it easy to mou-
nt.

@ Applications
Programmable gain amplifiers
Programmable attenuators
Signal generators

Servo control

Digital control power supply
Electronic musical instruments
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BA9211F

® JOvy %4 7% 5L, /Block Diagram

Vrer
NET
Vher O woRk | [ WORK

Vs O
ADJ

Vin+ G

h

Vin— -
REFERENCE \
AMP

20

O lo

1 I
PREAEILTE

O o
21

N

CURRENT SOURCES
LADDER NETWORK

I

Cap

13 12
Vee GND

o X RAEN / Absolute Maximum Ratings (Ta=25TC)

@ #HFi¥EFiX /Pin Connections

o]

DBlZ

o7[3]

ne[4]

os[5

os[s

Parameter Symbol Limits Unit
THREE vee oo v
FFREL Pd 1650 * mw
BEREHE Topr —20~70 c
RIFEEHE Tstg —55~125 C
HAEADIF Vie, V17 Vie, Vi7 Vege ~ Vco Y,
avy 7 Ah&E+ Vin —5~Vce \

D4[Z

* P IFEAREEXE0X 1mm REIFDET T, BIKTII550mW,, Fig . 988,

03[8]
p2[9]
o1[10]

o4 [17]

©)

BA9211F

22| Vce

2]

EV!H+

[15] veer
[14] veer nos
(73] vee
[12]onp

Fig.1

©® EXM44M Electrical Characteristics (Unless otherwise noted, Ta=25C ,Vcc=+5V, Vgg =—12V)

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit
PEERE - 10 10 10 bits — -
BiZAM — 10 10 10 bits — -
ENFEEGY DN.L 10 - — bits - Fig.2
B N.L — - +0.05 %FS - Fig.2
TR = IER IFs — 3.996 — mA - Fig.2
TR —LER
N TCI — +50 - /% — —
BERS Fe ppm/C
TRy —IVEH — )

I — — +2. A | =|fs— .
S lEss +20 u Fss =IFs—IFs Fig.2
R =P b lzs . - 0.1 HA — Fig.2
EhULTEAL L ts - 250 - ns - Fig.5
NMULAMOY YT AD ViH 2.0 — — \' — Fig.7
ROHM 261
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BA9211F

® EXH451E/Electrical Characteristics (Unless otherwise noted, Ta=25C, Vgc=+5V, Vge=—12V)
Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit
O-LALaY Yy IAH Vi - - 0.8 \ - Fig.7
Ovy 7 AhER N — - 70 A — Fig.7
RETEET VREF — 1.95 2.24 \ — Fig.4
REFTRELBERY | TCVrer - +50 - ppm/C - _
HHEANER | REF 0.2 1.0 11 mA — Fig.3
HEAHDNITAER| |17 — —05 —2.0 HA Fig.2
HEANZIL—L— k| dl/dt 4.0 8.0 - mA/us | C=0pF Fig.6
EREBEEFMNE Pss+ - - +0.001 %FS/% Vcc=4.75~525V, Vgg=—12V Fig.2
EREE N Pss— - - +0.001 | %FS/% | Vcc=5.0V, Vgg=—11~—15V Fig.2
EEFEREEEHE Vce 475 5.0 5.25 \ Vour=0V —
BFERETHE VEee —108 | —120 | —132 |V Vour=0V —
EEE N<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>