












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































VTR ffl IC/ICs for VTR Applications 

(5) t- "J 7'Yiifi-T (4pin) 

t±l:tJ t-7 /:;·.A :$lO):i:TO)J:.fllJ t- 7 /:;·.A :$l I.,, 

l'fllJ t- 7 /:;·.A :$l ON I.,:!: 9 o 

2pin '::MI., 1.5V P.11:. <:A "' ") 7'1h1'F c f,t I)' GND l::x<t 

I., T + 0.7V Fl: f.t I) :!: 9 o 

(6) t-Cl-Jv (11pin) 

iE fii <0.9V 

.A t- ·:; 7' 1 .3 - 3.0V 

>3.5V 

.At-·:; 7''E- i-·,;1:, J:."'fO)tf:l:tJ t- 7 /:;·.A :$l ;If OFF c f,t 

.QI\-( -(/I::'- '.$1' / f.t I);!: 9 o 18, 22pin O):::J / 

7'/'lf <:9 0 

:+l LlV<0.5V LlV=0.5V LlV>0.5V ! I I 

:El 2.65V ---- ---
·§_ feyj1" /) =2.0 

: : I 
I I I 

1.31.41.5V 

(1.3,23pin) 

Fig. 4 

• 

BA6432S, BA6431S Ii 

'::: :i: J:. 0) ,.,\\ 1.i> 6 , 2 -:> 0) i.!!Uli ( P.11' TSD1, 

TSD2) 

TSD1 : 175°C 

TSD2: 215°C 

IC =J- ·:; 7'5M.•1fl:.Ji. I., TSD11flh1'F9.Q ct±l:tJYiffi-T (1, 

3, 23pin) ,;1: :;t-7' t.t •J * 9 0 .:: :11. 

c:· t±l .Qt O)'::M t.., T 

•• '\"', Yiffi 

.:rrai 3 - "'f,t c:· '::: IJ IC {> 

IJ :!: it /i, 0 

6 '::: jM,* :IJ'°J:.Ji. I., TSD2 :IJ"lh1'F 9 .Q cl:. l' 0) t±l :tJ t- 7 

BA6431 S/BA6432S 

ATC 1prn 

2pin 

Fig. 5 

3pin 23pin 

/V'.A)l';J: ON (24pin) -t±l:tJ GNDYiffi 

-T (2pin) raiO)t!.Hi'LfilHi 3 OJ.-:fF,::t.t IJ:l:9 o 

T Z.O) c 
I _ VM (V) 
M- RM+R2p+3 (Q) 

(IM: VM: RM: t 

R2p: 2pinti\::tit) 

l'<:lh1'F9 .Q 'E- rai,::1Z,t' 

:fiji;A. Vr < 
:!: t::.Z. :11. i::JO) TSD BA6432S 7:1:.t: VM>6V 

0) c <: 9 0 * f;:. BA6431 s <'.' l:.t: TSD 0) :IJ'' Vee 

,;:{ix:(.¥ I.,:!: I., l ( f::_· 'o 

RDNm 1717 
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VTR }ti IC/ICs for VTR Applications 

• 1!1Ultfl<J~ttdb8/Electrical Characteristic Curves 

5.0 

4.0 

> 3.0 
+;; 
> 

2.0 

1.0 

-.. t::::::r__ 
I ~--- --40 80 120 160 

AMBIENT TEMPERATURE :.Ta ('O) 

lll::IJft~llli~ 

I'<.... 

5 10 

l,(mA) 

Vcc=5V 

15 20 

1 ::=~FH4IJ I 
0 0.5 1.0 1.5 

1718 

~tuJfij 
0 0.5 1.0 1.5 

OUTPUT CURRENT : 10(A) 

BA6431S 

Fig. 10 l:.1Jll~f!l'il~-l:ll:htllll~tt 

"f "fRIJ~fll1i~-/:ll :1Jtllll~tt 

BA6431 S/BA6432S 

r-T-r---i~......---,.~-r-300r---r-:V70-,=~.5~V,...---,.~~--, 
V.=12V 
Ec.=2.5V 
ED/S=L 

1.9 2.!l 2. 1 2.2: ';..7' 2.8 2.9 3.0 3.1 

RDNm 

Fig. 7 .A:h-l:ll:h~tt 

OUTPUT OURENT: 10 (A) 

BA6432S 

Fig. 9 J:.1WJ~tn~~-W:htllll~tt 

"fOOJ~tnt~-W :h•llll~tt 

{V.-A,){V) 

cc= V 
V.=12V. 
E .=2.5V 

4.0 



VTR }fi IC/ICs for VTR Applications BA6431F 

BA6431F 3 *6 DD -=I:...,;. 11 f'' 7 '( J{ 

3-Phase DD Motor Driver 

BA6431F l;t, VTR <7):\'- i7 7' A :$1 /~li.Jm 3 m DD 'E- :$1 

1"51 J~ffl IC l'9 o 

3ffi~~lllli1J,;,t•J.=J'l~i!Jn~c 1-1v? •J ·:17'1v~-v:.--tz1v 

@~~~~~tt~l'•~. @~n~•m~~~m~~v­

~@~. :/3- 1-:iv-~~f, 'E-:$1~)W-:::i:.- Hl-Jv 

~ft.if• fJ. ~,f~\Hilil:t.t "'.Jn '~o 

BA6431 F is a 1-chip 3-phase DD motor driver for driv­
ing the capstan of VTR. 

·~~ 
1 l liM •J = rili:t.Jn~ 
2) "'"" •J ·:17'Jv:\'--v:.--tz1v@~l*Jiil 
3)@~n-~•m~~~m~~v-~l*.i~ 

4) ~HIJ.A I- ·:17'.mtm<t~ 

5) 'E-:$1~)W-::J /I- D-JJ,~f-f;t~ 

6) ~~001@~1*.iiil 

•Features 

1 ) Pseudo linear output system. 
2) Builtin torque ripple cancelling circuit. 
3) Builtin revering brake based on detecting rotating 

direction. 
4) Provided with forced stopping function. 
5) Provided with motor power supply control terminal. 
6) Builtin heat shielding circuit. 

• Applications 

VTR capstan 

•1i-:Jf~"tj"~~/Dimensions (Unit: mm) 

8 
+I 
O> 
oi 

1M±~ ~±~ 

2827262524232221201918171615 lr 

.~01~~1 
1234567891011121314 Jlr 

0.8 

naNm 1719 

v 
T 
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ff.I 
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VTR Ji IC/ICs for VTR Applications BA6431F 

• ~Mil*~•/ Absolute Maximum Ratings. (Ta = 25°C) 

Parameter Symbol Limits Unit 

Vee 7 

·~-I.I: 
v 

VM 20 

WF3:Nl!I;: pd 600* mW 

lbf'l'illllCI! Topr -20-+10 ·c 

1¥#ililt&I! Tstg -40-+150 ·c 

-t:-~IHJJ-.)llt lo 1.0 A 

• 'llUiU1t!M1!/Electrical Characteristics (Unless otherwise noted, Ta= 25°C, Vee SV, VM = 12V) 

Parameter Symbol Min. Typ. 

lb11'•LI:&I! VM 3 12 

lhf'l'tll.I:CI! Vee 4.5 5 

)J!IR•}Jlf Ice - -

.Al:l:l1J?"1';., G10 0.49 0.58 

;t--Jl-':llH·'llUiiitl.I: VH+ 2.85 -
..tiHIJ~~-1.I: Vptsat) - 1.4 

'"fflllhliB: VN(sat) - 0.7 

~~~1:1:11:1:11:Jlf1';., Gvs 1.7 -

..t1lllft~~l:IH:ll1J Vs 2.45 2.65 

•lllfl:itlJ.I 
(1) -~ •J .=. J7:±11J t t-Jv? •J ·;1 /JJ.,:f i' .:.rf!JJ., 
1±1:tJil)llfjJ1l1f~11*-J"~1±.A:tJ1:x<.t 1,,, 30· 1:i'Lffi(J))lt1vt.:e 
1f~jJ1l~l:f:l:tJ ~:ti.* 9 o (~fij IJ .=_ J7) 

, , 
-f'-30'C 

11 

*-11.-.A.:h l"'-+-'-1 ---""~--7"--__,.,,--__,,~ 

Fig. 1 

L,~L,, :±11J~~d@m)J1l(J)~*• 3ffi(J)::J1~~J?Z 

f'I=; :tl.61i&~l:9 ~l'llld~ t;[Bl-l:ft;.J>f.j: .b.7tf~ i; *t' 0 

Max. Unit Conditions 

18 v 
5.5 v 

22 mA 
Ec=EcR EDIS= L 
;j;-J!,J..1J LLH 

0.67 - J..1J LMH ED/S=L 
Ee = EcR - 0.2V -+ 0.3V 

3.25 v IH= 15m 

2.0 v lo=0.4A 

1.0 v lo=0.4A 

2.3 - Ee = EcR --' 0.5V 
VM-VA1-3= 1.5V-+ 1.3V 

2.85 v Ee = EcR - 0.5V 
VM -VA1-3= 1.4V 

~:tt.1~~~~~~0)1±1:tJ)J1lmu~~(/)em)J1l~~~)J1ll 

~ft~ -1!'"(1.' * 9 o ( t-Jv? 1J ·;.i :1 JJ.,:f i' ;.rf!JJ.,) 

Fig. 2 

(2) t-Jv? :::i;... t- a-Jvt!Bl-1.il<il~t:l:lt:J6l'Qlti7'v 

-:fflft~ 

10, 11pin(J) t-Jv?:::i/ t-a-MMFH:1.JU·Mltl±l:J•J, 

1:1:11Jii)lifl::J/t-a-~96~td~~*t'o 

~(J).AMilH·UitllJJ7 /:10).A:tJt:t.;:? l t:> IJ' ~~iii± 
'flll (11pin) Ii 2.3 - 3V (})~/±: CtUUil± 2.5V) I ~P1.Jll 

L,*t'o 

1720 ftDNfD 



VTR JD IC/ICs for VTR Applications 

0 I 

: 1 : 1 Opin1ltJ± ,__... 
I I 

7'·~ r'/-/(50-150mV) 

Fig. 3 

t-,~~~~~~tt9~~U*~~?~~*To 

AHJJ 1opin 1;1:~?.um:1.::~<.t vr:R•~1.::a., •J *T (IEilti 

t- l")o 

;._x1.:: 10pin ~iE~~I.:: ~*Tt, IC ~$1.::l' 10pinil~ 

d·~~~~~W?~.:t~~l±l~IEiltin~~l±llEil~~~ 

f'l=~tt:l:To 

IE!ltin~~l±llE!l~1;1:, -t~llij;~IE!ltin~l~l±l ~. t-' 

~IEil~liQ!n~~IE!lti~tt9~?~c97?1EiJ~~~m~ 

:!:To -t~~~t-,~U, -t~t~~1~~~~~1it 

t;t.: I-Ji-? ~lhlJti:f.fiJ•iJ>IJ t - ";t~)i:l.::~iikT Mi, -t 
tt.l.::~Jtll ~l' 10pin ~~l~JlUiEiJ• S~*ii~l.::8fi 

T9C:t~~ij, Th•~~t-,l~~~tt9.:td~ 

~:!:To 

(3) l±J:l.J~)llf~l±JC f-Jj,? IJ ~ •:;, 

27pin l;f: l±l 1.J~~ GND ~-Tl.:: f.i:? l' 1.' *To 27pin t 

GND r .. i1.::1Jq~ f.l::titt (ti~ 0.68 0) ltltiJC ~ • .:: .:: ~ 

~~ ~t.:tlEEI 6pin 1.:: 71- !"!~·:; ?T9.:: t ~l±l:l.J• 
)Jlf~~l±llrr1.':l:T o 

?pin 1.::~01.JnT 9iliEEI.::~? l l±l:l.J~)Jif llhfJ{i!JT 9.:: t iJf 

~~*To 6pin t ?pin 7Jf~~~1.:: t,,: 9 t.:: -3 ~lhlJl!RiJf iJ• 

11·9~~ • .:~t~~fl)Jlfl IMax. 27pin-GNor .. i~mtt 

I R27p, ?pin ~m1.Jn~EE I V7p t T tl.li 

I _ V7p 
Max. - R27p 

t f.i: IJ :!:To 

(4) t-,~jl:::i;.... 1-C-JL-fllil:i 

~~~d~MT9'1:1.l~~~?~-t~~t~euw:l.l~ 

1-7/9.A,~:::iv?,-.I~ ·:;,r .. i~)i!i•~tt.:l:To.:: 

~ti~ Pc I;!: C-E r .. i~'IEEiJf~ < l±l:l.J•)JlfiJf*~ 1.'lil e' 
*~< ;j:IJ*T 0 

ilil•EEiJ• St-' 1.::1.Jn~9'1EEl~~l1.'f.: t~11-r.:~ 

C-El'lll~•EE1.::t,,:1J*Td, ._)Jlf7Jf1J,~<f.1:9~~. -t 
~9•fi~~E~~-EEd~~9.:t~f.l:ij*To ~~ 

iJf? -r•:l.J l:fi~I.::~? (IC ~ff~tft~I :t-1\'- ~ f.i: 

l.'f.:ilbl.::t) t.:ilbl.::U, l±lt.J-.)Jlfl.::litt::l'Ci.liiEEl~fl:: 

~tt9.: t, ~~1J,.)llfl±J:l.J~l.::U-.ilCEEl'flt< ~. * 

BA6431F 

C)Jlfl±l:l.J~l.::U~< ~l' 1~·~PJJ:.1.::a9t.i:CEEll±l:l.J~ 1-

7;.... 9.A ,~ C-E r .. 11.::1.Jnif.l:l.'C: t iJf~,~~T 0 

.:~t.:ilf>l.::~lt Stt.t.:~dtli!i!:::J;.... I- C-JL-fllil:i (Spin) 

~To 

C:~fl~Ul±l:l.J~J:.iD.IJl-7/9.A'~~El'llltlEEl~l±l 

~ • .:~~EEt 10pin .A.1.JCEE~fiRl.::lit t;t.:iltil:::i;.... 1-

c-M~~I Spin~ IJ l±l1J ~:!:To .:~~~l~?lt 

-'•ii I :::i ;.... 1- c - Ji.. ~:!:To 

10pin.A.1.J~EEl.::~?l't.:~:::i;.... t-c-M~~l~;t -r 

I.' 9 ~ I;!:, l±l 1.J I- 7 ;.... 9 .A ' I.:: II flt,~,~ f.i: ~EE 

(~~-) Ul±l:l.J~)Jlf~~?l'~~9~S~To 

tll:t.J11t;t1J' tll:t.J11;)1[:;1;: 
'1V<0.5V '1V=0.5V .1V>0.5V 

l:!:J • -R 
'H 2.65V 
,!;; 
c. 
Cl 

-~----- '1V= I (10piniltJ±)-(11pintll:J±) I 

111i~ (j8if!l~tlltll:t.J?'1' /) =2.0 
I 

I I I llE lli:fiHiHyp. 

1.31.41.5V 

1 pin1ltJ± - tll :t.Jii\i'T(2,25,28pin)11tJ± 

Fig. 4 

27pin 

v. 
1pin 

25pin 

Fig. 5 

(5) ~llilJ.A I-·:; 7'~-T (24pin) 

28pin 

l±l:l.J I- 7 /9.A '~~l'~J:.iD.IJ I- 7 /9.A' I OFF I.::~. 

l'iD.IJ 1-7/9.A.'I ON~SI.:: ~:!:To 

27pin 1.::M ~ 1.SV PJJ:. ~.A I- ·:; 7'1111'1= t f.i: I), GND 1.::M 

~l'+ 0.7V J..~ff~IEiltit-1"1.::t.i:•J *To 

(61 IEiltin~:::i;.... 1-c-1i.. (15pin) 

iE ti <O.SV 

.A I-·:; 7' 1.3- 3.0V 

iQ! ti >3.SV 

.A.l-7/t-l"UJ:.l'~l±l:l.Jl-7/9.A,dO~tf.1:9 

/\1·1/t:"-11'/.A.~IU.::t.i:•l*To 

4, 8pin~:::i;....7;....-t:tU~:f.il$1.i~~To 

RDHIR 1721 
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VTR ffl IC/ICs for VTR Applications 

• fY!JIL.t:.ont• 
AAillmf!Ell!§t:-::> ~' -r 
BA6431F l;I: IC J.iHf~il!IEl~Ht c0)1¥~, tttfl:~~J:. 

O)gtJ•':> 2-:JO)AAi!lmf@l!§ (Pl"""FTSD1, TSD2) ~~~ 

[.,"t~':J:9o 

lb1'F)jiJ3t(j:' ~i1!1ii C: [., -r * 0) J: ? 1' 9 0 
TSD1 : 175°C 

TSD2: 215°C 

IC 7- ·;.i /)jiJl:ll J:.¥1. [., TSD11J"'ti1'F9 .QC: ti:lt.JY:IJ-T (2, 

25, 28pin) l;l:;t-//~;l;:~t:t.i:-11*"90 C:tl.l;t~~m~ 

;t-1'\-'\'!>tf:lt.J~.R~ij: c:· tf:lt.J•5*t:it91Zi19 .g tO)l:M t., z 
l;I: ~jdj C: f.t I J ;!: T 1J"'9j.$~1Zil 1: J: .Q IC ~$0)li}t:!j'\'!>, YjfJ 

-Tf'.,, ~ 3 - I- ij: c l:J: IJ IC ~$t:*•5*1J"')Mti~AAT .Q 

~iJl;l:ldJ~iJfilb IJ ;l:-lt/t,o 

~5V 

BA6431F 

~ ':> t:)jiJl:lf J:.¥1. [., TSD2 :llti1'FT .Q C:...t.""f"O)tf:lt.J I- 7 
/V".A:5rl;t ON [.,~-:51-il!Y:IJ-T (1pin)-ti:1:1J GNDY:IJ 

T (27pin) r .. iO):l!!ti\:fiBl;I: 30 Pl"""FI: t.t I)* T 0 

Fig. 6 

[., f<= iJL) l C: 0) C ~ 

VM (V) 
IM= RM+R27p+3 (Q) 

(IM : ~ - :5r ~il!~mf, VM : ~ - :5r .il!.1±, RM : ~ 

-:5r~il!ti:IMH:tit, R27p: 27pintfttfi:) 

O)~ - :5r~il!-~n~·~n .g 0)1', ~~~t~t: 1;1: c:O)•~fiiJ..:l 

"""Fl"lb1'F9 .g ~5*i!lmf~-T ~ ~ - :5r ~il!-1 pin r .. i 1:11,, -f ~ 
.AL,Z< t~~~'o 

lb1Ui\Jl1J"' Vee t: J::-? -r~11:; t., * "90)1')i~ t., -r < t~ ~ 

lOOµF J 12V 

0.680 

1722 RDNID 



VTR Jll IC/ICs for VTR Applications 

• 11mr.J~M:dll•/Electrical Characterestic Curves 

~ a. 

i5 0.8 
f'= 
<( 

~ 
~ 

a. 
gj 
i5 0.4 
a: 
w 
~ 

~ 

5.0 

4.0 

~ 3.0 
h 
> 

2.0 

1.0 

', 
.............. 

' ', 
' ', 

' 
40 80 120 

AMBIENT TEMPERATURE Ta('C) 

Fig. 7 BA6431 F ~1.JffiJR.llll*i 

r-..... 

5 10 

l,(rnA) 

(V.-A,)(V) 

Vcc=5V 

15 

150 

20 

Vee= V 
V.=12V 
E ,=2.5V 

4.0 

BA6431F 

1.9 2.0 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 3.0 3.1 
Ec(V) 

Fig. 8 .Atl:l1.J~;J'fi 

1 ::~:tstL .. I I 
0 0.5 1.0 1.5 

~om~11 
0 0.5 1.0 1.5 

OUTPUT CURRENT l0(A) 

Fig. 10 J:.1mlllMO~EE-tl:l1.J~mt~il'tt 

'"F1~1J~~O~EE-tl:l1.J~mt~;Jtt 

naNrn 1723 
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VTR JD IC/ICs for VTR Applications 

BA6435S 
BA6436P 

3 #1-l:-~ 1''71' l~ 
3-Phase Motor Drivers 

BA6435S/BA6436P 

•*~'1-i:!l!l/Dimensions (Unit: mm) 

BA6435S, BA6436Pl;I: VTR ~ -v7".:A.9 /Jt;Jtt<l) HfM:-
9 "'711 ~ ~ t" o 3 ffi~ittJi!ftl 1J .::. J"IHJJn~ ~ "Ji-? IJ 

·;1 7" Ji-~ -v /-t?J1-181l!U: Pilil l.h ? 'I · 7 7 ·;1 911till~ ~ 

?n'*To 1±1111-7;...-;;;A.9~~~.Ll:181il~Pilil~. 11£ 
~mftJ• i?i:k~)llf*~ A~Hi:181'-i4$tt~t" o 

BA6435S/BA6436P are 3-phase motor drivers for VTR 
capstan. With a 3-phase full-wave pseudo linear driving 
system in use, it incorporates a torque ripple cancelling 
circuit to reduce wow and flutter. Thanks to a builtin 
output transistor saturation preventive circuit, revolution 
characteristics are made satisfactorily flat from small to 
large currents. 

•M-& 
1 > 3'!1~5.ttJi!1!.l! 1J.::. J"IHJJn~ 

2> ~ttim t-Ji-? 1J ·;t /Ji-~ -v ;...-1zJ1-1B1um 

3) 1B1'-inftil~1±11: J: Q ~'-i 7· v - ~Pili\\ 

4) lf:l:tJ 1-7/-:/.:A.9 (H1WJ, L'fBIJ) ~;fO~.Ll:181ilPi!il 

5) 'E-9~iJii:::i;... 1-0-Milff#~ 

6) *-MIH·ffliiiJiiPilil 

7) DIP~.:z.IJ/? H?-24pinH·y'J"--;; 

BA6435S: 71 /i&~K#~ 

BA6436P : 7 1 /i&~K~ ~ 

•Features 

1 ) 3-phase full-wave pseudo linear driving system. 
2 ) Provided with high-performance torque ripple can­

celling circuit. 
3 ) Builtin reversing brake by detecting rotation direc­

tion. 
4 ) Builtin output transistor (H side, L side) saturation 

preventive circuit. 
5 ) Provided with motor power supply control terminal. 
6 ) Builtin power supply for Hall element. 
7 ) Package of DIP shrink, power 24 pin (with heat 

dissipating fins). 

1724 RDNln 
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VTR If.I IC/ICs for VTR Applications 

• "1 Cl ·:1 ? ~ 17Hf 7 .L../Block Diagram 

• l!extil*:IE~/ Absolute Maximum Ratings (Ta = 25°C) 

Parameter Symbol 

i:titJn~a:: Vee 

~ntJn~a:: VM 

ff;&ffi?t: pd 

lbf'FiJi/J~IHI Topr 

fli\#iJi/J~IHI Tstg 

i±l 1Jrf;&'IUf lo peak 

* 1 Ta= 25'e J:lJ::l'l116mW/'e <'ffi.t 
*2 li'f§tll!I<:, ASO ~ill!xfJ:~';::t 

Limits 

BA6435S BA6436P 

7 7 

24 24 

2000* 1 2000• 3 

-20-+ 75 - 20-+ 75 

-40-+150 -40-+ 150 

1500* 2 1500* 2 

*3 Ta= 2S'e J:lJ::l'l116mW/'e l'ffi.t, 90 X 145 X 1.6mm :lf7 ;;:I:;f-~ :,..~iU&lli:ilt 

Vee 

5V J, 

13 

Unit 

v 
v 

mW 

·c 
·c 

mA 

BA6435S/BA6436P 

24 v. 
J, 12V 

23 A, 

+ 

3 A, 

+ 

• !11\t~!M'tt/Electrical Characteristics (Unless otherwise noted, Ta= 25°C, Vee= 5V, VM = 12V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

l-Jv'7:tli~A.1J'f1 :...- G10 0.29 0.32 0.35 - Ee = 2.3 -+ 2.2V A.1J LLH 

;t;-Jv'lfH·'ilii!li'iliB: VH+ 3.3 3.6 3.8 v IH = 15mA 

'J "J /Jv~ "':...--tzJv$ VRee 4.5 6.3 8.1 % A1J = LLH-+ LMH 

~fa~i±li±11J'f1' :...- Gvs 1.7 2.0 2.3 -

"1' '-'"'Jvi±l:htB: VoH 1.1 1.5 1.9 v lo=0.8A 

a - v "'Jv 1±1 :h ta:: Vol 0.95 1.3 1.65 v lo=0.8A 

lbf'F~i!litB:~OO Vee 4 - 6 v 

i!Jt'F•iji!i/Hllll 1 BA6435S 
VM 3 23 v TSD llilBiH;t 6Vmin -

l BA6436P 
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VTR "1 IC/ICs for VTR Applications 

• llJfFiltlJl 
(1) l!ifJ,;1.IJ = J7l±J:1J C f-JJ...? 1) ·;O"JJ,:f i' /i?JJ... 

:±l :1J~);lf)/J0f~l;J:;t- -JJ...~l±.A:1J 1:M 1., 30° f3'Lff!O)Jl:1t,t.:8 

m)Ji1.":±J:1J ~ti. ;f: 9 (l!i'fJJl IJ = J7) 0 

--W--ao'C 
11 

Fig. 1 

l.,#L,lfl:1J~);lfW8mMO)~e. 3ff!O)::i~~~d::?TfF 

5 tt..Q!ti.W.':~r .. i1f~ i.;, 181ti1:•~~ J...7;/f~ i.;:1:9 o 

~tt.t~~*~~~O):±J:1JMmu~~O)em•~~M•t 

~:I:~ -t!Tl. '* 9 0 ( 1-JJ...? IJ ·;17" JJ,:f i' /i? JJ,) 

v v 
Fig. 2 

(2) t- JJ,? ::J / t- Cl - JJ, c!:: 181ti1.iial~l±l ': J:: Q i2!ti ::f v 
-:fflfj~ 

15, 16pin 0) 1-JJ...? ::J / f-Cl-JJ...Yi/j-=f,;::1JU~.Q~J±,:J:: I), 

:±J:1J~)jiff ::J/ f-Cl-JJ...9.Q~ c!::;lfl."~ :1:9o 

0 l i l 16pin•J± 
i..--.J 
I I 

7'·~ r'/-/(50-150mV) 

Fig. 3 

~0))..:1J~T-U, ~ti7'//0))..:1J~~?T~ij, ~~~ 

l±flil (15pin) l;J: 2.3 - 3.0V O)~J± Ui~ 2.5V) Hf.Iba 
[;:1:9o 

~-9i~~~l.l:.~-t!.Q~·U*O)J::?~L,:1:9a 

~HJJ 16pin l;l:£$~1±1:~<f I., Ttt~l±l:ili> IJ :I: 9 (181ti 
~- l')o 

/XI: 16pin i .iE=fJ'L I: [;:I: 9 c!::, IC ~ll!H: T 16pin ~f3'L 

BA6435S/BA6436P 

tf£~~f3'Lt.m-t~ht.: ~ c t~l±l [;18Jti1.iial~l±l181ntti 

1'F~-t!:l:9 0 

181ti1.iial~:±l181~U. f0)~0)18Jti1.iiali~l±J[;, ~-9 

0)18J~ii2!1.iial1:18lti ~it Q J::? ':Cl':/.;! ?@~':1'F.lf.I [; 

:1:9o f0)*6!.fH-'-91~t;J:, fO)~O) 16pin.f3'Ll:Jit[; 

f.: f-JJ...?0)$1Jibt.f1J•1J>IJ ~ - 9 U~)l:l:~ii9 .Q 0)1.", f 

tt.':ll!i!WI vr 16pin ~titi~~l;J:.iEt.i• 5~~~f3'Ll:8fi 
9-Q~ c!::l:J:: IJ, 96'!--\">;/J>l:~-9 i~l.l:.~-t!.Q ~ c!::1Jf1." 

~:1:9o 

(3) lfl :1J'ii)ilf~lfl C f-JJ,? IJ ~ ';! 9 

2pin l;J:l:l:t:1J$i0) GND~T-l:~?Tl.':1:9a 2pin c GND 

r .. ,,:'J'~ ~m:tt <l'l~ o.5 o l ttl~ 1.,, ~ ~ 1."~~ 1.,t.: 

~l±i 20pin 1: 71 - !'I~ ·;1? 9.Q~c1."l±l:1J-.:)ilf0)~ 

:±l f fil,' * 9 0 

19pin ':i:t:ibU9 .Q•1±1:J::? T l±l:1J•);lftlfill!Sl9 .Q ~ c!:: tl 

1." ~:I: 9 a 19pin c!:: 20pin 1Jfll!iJ•ilt': ~ .Q c!:: ~-? 1."llllJ!Slt.if 

;/J•;/J>.QO)C', ~O)c!:: ~O)~)ilfi IMax,, 2pin-GND raiO)t!.t 

titi R2P, 19pin O)i:tJbU~l±i V19p c!::9tt.t! 

I _ V19p 
Max. - R2P 

c!::~IJ:l:9o 

(4) ~-9-i)l::J/ 1-CJ-JJ,flfj~ 

1c E11*t.i,.,11iff9.Q•:1Jm~O)? -t>, fO)llc/t,c,;1::±J:1J 

$it- 7 / :::;;;r. 90)::i v? 9-I ~ ·:19rai1.")11ifi! ~ tt.:1:9 a 

~O)tft~ Pc u c-Er .. iO)i!il±1f~< l±l:1J•);lft.i>"*~1.'ll 
c, *~< ~•1*9a 
iiiil•1±t.i• 5 ~ - 91:110 t> .g iii± t ~511., t.: t O)t.i>", ~ 0) 

C-E r .. ,O)~J±':~ IJ :1:91J"', ~)ilf;lf/j\~l,'ll c~-91: 

bUt>.Q~J±1J>"1j'~ < ~.QO)C', f0),5~1t,*U': C-E r .. i1: 

ii;J±;IJ>";IJ>;IJ•.Q ~ c!:: 1:~ IJ :1:9 a l.,f.:;/J>"? T, ~:1J i:ft'~': 

~? (IC O)fl'~fft~i:t-1~- [;~l.'f.:~':t) f.:~I: 

U, l±l:1J•)ilf~litt;T~~-l±i~ft~-t!.Q~c!::, ~'5~ 

•);lflfl:1J~~~~~l±t•<L,, *~);lf:±J:1J~~U~(L, 

T~~W~~-9~~1±i:±l:1J$it-7/:::;;;r.90)~E~ 

1:bu~~l,'~ cti,.1t-~1."9 o 

~O)*~~~~&tl.*O)W-~::i/t-Cl-~fl~ 

(17pin) 1."9 a 

~O)fl~U:±l:1J$i~~t-7/:::;;;r.90)~E~~l±i~:±l 

[;, ~0)-J±c!:: 16pin .A:1Jiil±O)'fl,:lit 15f.:'C~::i / t­

Cl-JJ,f~~i 17pin d:: IJ :±l:1J [;:I: 9 o ~O)f~~i~? T 

~-9~~f ::J/ f-Cl-JJ... [;:1:9o 

16pin .A:1J•m:J::? z t ~O)::i / t-ci-M~~i~~ z 
l.' .Q 0) U, :±l :1J I- 7 / :::; ;;r. 9 1: ~. ~' ~ ~=I± 

(VCE(sat)) l;J:lfl:1J~)ilfl: d::? T ~~ .Q ti• 61."9 o 

1726 RDNIR 



VTR ,EH IC/ICs for VTR Applications 

1.3 l.41.5V 

24pinlltl±- tfj 7J'lii\l'T-(1,3,23pin)lltl± 

ATC 1pin 

2pin 

Fig. 4 

v. 
24pin 

3pin 

Fig. 5 :±l tJllilmCT.11 

(5) IID~nrB'J::J/ 1-a-1i.. (11pin) 

iE ~ <0.9V 

.A I- "J -:I 1.3 - 3.0V 

J2! ~ >3.5V 

23pin 

.A 1-·:t/'E- Fli, J:.TQ):±l:1J l-7/V.A91fOFF tt.t 
?;,/\"( • "( / t:0 -'.1/ .A~;l;;fillt:f,j: IJ ;l: 9 0 

(6) :±l :1J I- 7 /:;·.A 9 ~fOIS1.i!l:.IID~g 

:±l:1J~EH:~:±l 1_,, :±l:h I- 7 /:;·.A 9 ~~fQ !_, t.i:L '~IHI\.' 

jjjf'l=~it?:>IID~1'9o 'J.=7~Ji:~1'f~ffl9?:Jt.:cl0, 1J,~lfil 

:IJ•S*~lfil:1:1'$1J~tt1fd:: <, ~~jiijpijo~t:t~Ht.i:IID~ 

tt~gm~sti.:1:9o 

o.---____ s_oo..,..m_A __ t!J_n_llt>m 

BA6435S/BA6436P 

• ~JILl:Q))ia 

BA6435S, BA6436P Ii, IC J1tHi~IID~f.i:cQ)f¥~, 

~Hft;;~J:.Q)F,:i.:IJ• S 2 ""?Q)~~mi'IID~ (~Xf TS01, 

TS02) ~i*J-VCL':l:9o tiiUll.ltli~¥fit 1_,z;.j.:Q) 

ts•J1'9o 

TS01 : 175°C 

TS02: 215°C 

IC'.f·y/i,\l,lt:IJ~'..Hll.,TSD1 :IJ~'tii'l=9?:Jt:±l:1Jilili-T (1, 

3, 23pin) li:i.t-//~fill,:f,j:IJ;J:9o Z.tl.Liff~:tfi~ 

:.i.t-1~-'\">:±l:h~~t.t c:±l:tJ~;Mt:E~9 .Q tQ)t:xt !_, T 

u•~tf.i:ij;J:9W~$~~~J:.QICl*J$0)~~·. ili/i 

-rr .. i~ 3 - "t.t c:i:J: •J 1c l*.lfm:*~lfiln~·;mn~~9.Q 
:t~r&li~~:IJfi!i> IJ :l:it!t.o 

~ St: )Ail.It :IJ~·J:.~ !_, T TSD2 :IJl'jhf'l=9 .Q t J:. T Q) :±l :1J l-

7 ;..- :;'.A '.>r Ii ON l.,'E-'.>r~iliiiili/i-T (24pin) -t:l:\:1J GNO 

ilili-T (2pin) r.lJQ):f!Hi'i:fili 3 QJ..~Tt:f.i:IJ :1:9o 

l_,f.::IJL? T Z,(J) t f5 

VM (V) IM - ----~~~-
- RM + R2P + 3 ( Q) 

(IM: 'E-'.>r~~~)fil, VM: 'E-'.>r~i~~I±:, RM: 

'E-9~i~t:l:\:1Jt!Ui\:, R2P: 2pint.ftti\:) 

Q)'E- 9~i/iii~)fil:IJf)filtJ. .Q (!)\.', ~~tai¥1: Ii Z. Q)~)filfj~J 

T1'tif'l=9 .Q~lfil~mi~T-~ 'E- 9~i~-24pin r .. ii:&,9" 

~.Al.,T( tC.~L'o 

:1: f.:, Z. ti.€> Q) TSO Q)jjjf'l=~f£ Ii BA6435S \.'Ii VM > 

6V Q) t '151'9 0 BA6436P c: Ii, TSO tif'l=)All.Jlt.Jf Vee 1: 

~ff I_, :1:90)\.')i;ft I_, T ( tC. ~ L 'o 
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VTR JD IC/ICs for VTR Applications 

• tltl~.,t!dHl/Electrical Characteristic Curves 

5.0 

4.5 

~ 4.0 
-:; 

3.5 

' 3.0 

I'--

5 

Vcc=5V 

10 15 20 25 30 35 40 

l,(mA) 

160.--~---.-~-~....--~~-~--~ 

\~ Jvcc=5V 
1401--+---+----+'"'-l-+--l--+---4-+-llV" = 12V 

\\ R•rc=0.50 
120 ~ 

U(HtHtHt) I ~ 1001--+---+--+----l-¥<+- -+-+--+--+-f,_t,_H 
~ -~ =(LMH) // g 80 (HtHtHt) ...,.i}.......-t---+---+--+-+-j_--111L.____. 
- 60 =(LLH) ~ 

40t--t--+---+---+----<-........... ~.-+--. ---+--+-z ___ r---+---t 
201--+--+--+-l--+--+-----'-__,1---!+---+--+---t 

~ .L n 
800 600 400 -200 0 200 400 

Ec(mV) 

1.61---+--+---+---+----t 

1.4 v 
12 ~ 

> ~ v~Jvl:ll:IJ'lll± 
"J 1.0 L" (1. 3. 23pin) 

o.a . .--+---+---+----+----1 

0.61---+---+---+---+----t 

0.41---+---+---+---+----t 

0.2t---+---+---+----+---< 

0o 200 400 600 800 1000 

lo,(mA) 

1728 

BA6435S/BA6436P 

0.7r--....----.--.---.-:v-:-cc---=5'"'v.'"'v.--"""1""2v""',R=-.,-,-"""'o=-=.5"'n,.., 

0.61--ot-"-----1C---t---f (Ht,. Hj, H,+)=(LMH) 

0.51---+~~+----l-----4-+--+----l--b.C:::....--'+-+-----l 

~ o.41--+---+~ ...... \..--l---+-1--+---+~--.L<-+---+---1 
0.31---1--+---'"""1"'--f-+--+z-1''---t--+---I 

o21--1--1--f-u~-+----h'v-+--+--+--1 
~ _i; 

ftDHrn 

0.11-+----+--+--+-"<-'\J-tlL-ri----1r--t--r----1 

00'=--'--,1MD:--.L.-~2D,,-:M.L-~3~D,........._4~.o:--..__?§D 

30 

25 

5 

~ 
~ 
\ 
1 
~ 

-80 -40 

Ec(V) 

Vcc=5V,V.= 12V,Rm=0.50 
(HtHiHj) = (LMH) 

lL 
] 

1 
Ee, 
(2.5V) 

Ec(mV) 

+40 +80 

Fig.11 l-J1'7r.i'ii;-l:ll:;IJfi)Jlf™1;3 

l ... (mA) 



VTR .If.I IC/ICs for VTR Applications 

?O Vcc-5V,V.-12V,Rm-0.50 

l ::l--E_,_=;-OV_.E_,-t,=-2_.5-tV--t--t--t--11j 

t 40 v 
~ ~ ~ 
I- 20 ~ 

10...-v 

(, 0.2 0.4 0.6 

TL [VJ 

Fig.14 TL-CS:t7~·:; 1--TL'/l[fH~tt 

;;;-d: 2.5i---t---t-r--r-t---t---1---1 

6 21---1-..--t-+--+-1---+---1----1 

j:: " ~ 1.5i---t---t~~--r-t----t---1---1 
~ 1"-
er 
w ' 
3: ', 
~ 0.51---1---1,___+--++-+---"k-l'·,-l----I 

' 
40 80 120 160 

AMBIENT TEMPERATURE: Ta("C) 

Fig. 16 '/l[1Jff~illl~ (BA6435S) 

ftDNfn 

BA6435S/BA6436P 

v.-v,.(V) 

Fig. 15 J:.1RIJ!lmfO~l±ll:l:liJ (17pin) -:±l1J'il[IHM1 

3.0 

~ 2.5 
rL 

6 2 

~ 
Q_ 1.5 
Ui 
U) 

Ci 

er 
w 
3: 
~ 0.5 

90X145X1.6mm 
ti7 A :i:;f- '\' ~ilH&Jl!:$1' 

" ~ 
"' ' 

' ' 
' ' ' 

' ' ' ' 
40 80 120 160 

AMBIENT TEMPERATURE: Ta("C) 

Fig. 17 '/l[1Jffi.1Jlilll~-* (BA6436P) 
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VTR }fl IC/ICs for VTR Applications 

BA6450F 3 #I DD -t-1r 1''71' J'\ 
3-Phase DD Motor Driver 

BA6450F td:, VTR <!) ~ ') / ~~~iJJ!fH:OO~ [., f;:. 1 7- ·:; / 

H~DD't-:$1 F711~.lfllC1'To 

BA6450F is a 1-chip IC for 3-phase DD motor 
driver,developed for driving the cylinder of VTR. 

-~~ 
1) 3 *~~iJt~~iJJ1JJ!C<l) I'' 7 1' I~, FG 7' //, I::: .A 7 I) 

~ .A 7' / /ti' S m!OC ~ tL T ~' 7a> o 

2) 't-:$l~)~::J / 1-D-Jl,,YiAfT,:J: IJjilj~~:t.J ~tj\~ < 
T 7a>.: t 11'1' 'f5 7a>o 

•Features 

1 ) The IC consists of a 3-phase full-wave driving sys­
tem driver,FG amplifier and a hysteresis amplifier. 

2) The motor power control terminal incorporated re­
duces power consumed. 

-lt->t<START 
HG2-1:!i:ffilill1\ll: J...1J /STOP COIL1 Vm 

21 20 

• ~Hf~'i"~lill/Dimensions (Unit: mm) 

15.0±0.3 

' ;j_L_w 

;____i_~_n H H nnnnnn~ 
! ~~ ~ -H-

g 11.27±0.2 0.4±0.1 

•m~ 
VTR :,, 1) / ~'t-:$l~~i1J 

• Application 

Driving of VTR cylinder motor 

POWER 

HG2+HG3-HG3+HG1-HG1+ FG- FG+FG ANP;,,,.,fVcc PUI PU OUT 
OUT OUT 

1730 RDNrn 
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VTR Jll IC/ICs for VTR Applications 

• ~i;J:ll=*:~*&/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

ml.lo1li:EE Vee 6 

ml.lo'il!:EE VM 15 

ff~:tfl;;t;; pd 600* 1 

tif'FiM.ftifilm Topr -20-+15 

1¥1¥iM.ftifiOO Tstg -55-+125 

t:l:l:tJ~iM lour 800* 2 

*1 Ta=2s·cl.'..Lt<.'if!ll"T<>l1%1;t, 1·c,:-:i~smw~itr.:<>. 

*2 td.". [., Pd~V' ASO ~~xt.i:~'';:'. t. 

BA6450F 

Unit 

v 

v 

mW 

oc 
oc 

mA 

• TIU!tf!!J!M1tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=SV, VM=12V) 

Parameter Symbol Min, Typ. Max. Unit Conditions 

tif'F'il!:EEifil!I Vee 4.5 - 5.5 v 

ilUf'll);l[ Ice - 4.0 5.7 mA 'if-;F.A1:J=2.5V 

START/STOP }..,1:J=OV 

MDA ll6 

'1<-Jv*f- .A 1:Jffllift V1NH 40 - - mVp-p 

'if-;J{.A:tJ::t 7-t ·y 1-~EE Voss 1.25 1.35 1.45 v lour=10mA 0) t l! 

-1t-;F.A1J"fv-"\'-~EE VsAS 0.90 1.00 1.10 v t:l:l:h 3 'rn ti: lour=10mA 0) t l! 

'if-;f-.A1Jlf-f;., GS 400 600 800 mA/V V1Ns=Voss+0.16V-+ Voss+0.51VC'O)iJIU 

:IE: 

• 11~f!!J!M1tt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=15V, VM=12V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

START/STOP .Av ·y:,, =i Jv I'' V1NS/S 0.6 0.7 0.8 v 

::i -f '"''-f v'X'Jvt±l1J~EE VouTH 8.8 - - v VM=11V R1=11 Q GND J: IJiJIU:\E: 

::i -f Jvl:l- v'X'Jvt±l1J'.l[EE VouTL - - 1.5 v VM=11V R1=11 Q GND J: IJiJIU:\E: 

::t-7'/ JI-- 7' lf-f;... GFG 50 55 - dB V1N=1mVp-p 1kHz 

1\-f v/X'Jvt±l1J~EE VoHFG 3.0 3.4 - v RLFG=10kQ 

1:1 - v/X'Jvt±l 1J~EE VoLFG - 0.9 1.3 v RLFG=10kQ 

l::.A7- IJ :.--A~EE VHys FG 30 50 70 mV 

1\-f v/X'Jvl:l:J 1J'.l[EE VoHSCH 3.7 4.1 - v RLscH=10kQ 

1:1- v'X'Jvt:l:l:h~EE VoLSOA - 0.9 1.3 v RLscH=10kQ 

I:: .A 7- 1) :,, .A 'l[EE VHys PU 80 150 210 mv 

DC J\-f 7' ;<~EE Vspu 1.8 2.0 2.2 v 

1\-f 1,..-r.;·1vt:1:11J11i:EE VQHPU 3.7 4.1 - v RLpu=10kQ 

1:1- v"<'Jvt:l:l:h~EE VQLPU - 0.9 1.3 v RLpu=10kQ 
~ 
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VTR JI) IC/ICs for VTR Applications BA6450F 

19pin 

21pin 

17pin 

Fig.1 

• libJIH~J/ Application Example 

~-------~------------~--------~---QVcc 
5V 

Vmr-----..., 

Fig.2 

1732 RDHrn 



VTR }ti IC/ICs for VTR Applications 

• llJfFIDlllJl 
(1) *-Jt.-.A.:tJC:tl:l:tJ~l±i:iiJE! 

*-Jv .A.:tJ~fE C: tl:l :tJ~fEo:>1:iH§f~li~it Fig.3 o:>J:? ': ;{i: 

-:> TL'tT 0 

H1• 
(5pin) i<--+-+-___ +--<_-+--+-'I 

OOIL1 
(20pin) 

OOIL2 
(18pin) 

1-4--l--l----+---.-1--1---1---1 GND 

OOIL3 

( 16pin) 1-----1---1---1---+---+--.~-i--1 GND 

0° 180° 360° 

(2) tl:l:tJ~~::J/ 1--CJ-Jv~T- (if-;f-.A.7J 22pin) 

22pin (:~D!JOT .Q~fEl'tl:l7J~~f ::J :...- 1-- Cl-Jt.-9 .Q.:: C: 

1.il'~t9o tt.:, .::o:>~T-f 0.9VJ..:.IT£:9.Q.::cl'·7" 

v-:\'-"E- f'" Cf1fflJO)tl:J7J t--7:...-:/':Z.::)lf.f:i:T ON) (:l' 

~;f:9o 

10mA --------­

o~-, ~.16V: 
7v--t-o.9V ~ 

1.35V(Typ.) 

ot7t·1 f~II 

Fig.4 

jtJ!~ ("'t-if-A.:IJ7'1' /) 
600mA/V(Typ,) 

(3) -:i:-::ll~;w,:::i:...- 1--ci-11.-~1m (I7-J7/7"tl:l:tJ 

15pin) 

IC § 1ttf51!11'9 .Q ~7Jtlii~(J)? '5 (J) Ii C: It, cit, tl:l M~ 

l--7/~:Z.::)l(J)::Jv7::'1·I~~::)l~l'~l'~ht9o.:: 

(J)m~ Pc it, c-Era9(J)~fEt.f•< tl:l7J~~tJ~·*~L'(ic·, 

*~<;{i:IJ*9o 

BA6450F 

~)W,~fE tJ> ".> "E - ::)l i:!JU :h .Q ~fE f ~51 L' t.: t (J) tJ~·, .:: (J) 

C-E ra9(J)~fEI: ~ IJ ;f: 9 ;If, ~~t;f 1j\ ~ L 'Ii(:' "E - ::)11: 

iJUt.J.Q~[EtJf1j\~ < ~.Ql!)l', f(J)'3'#<~t': C-E ra91::~ 

fEtJ~'tJ> tJ> .Q.:: (: i: ~ IJ * T 0 

'vt.:tJ~·-:> T, ~7J fi'l~i:{ie? (IC l!)ff~m~f :t-1\ 

- 'v ~ L' t.: l1J (: t) t.: l1J i::, tl:l7J~~l:lit 1.5 T~iw.~fE f 

~ft~ -tt .g.:: e:, 9 ~ n'51Mt~tl:l:tJaif':: tt~i.lll!~fE Hft 

<'v, *~~tl:l7J•t:u•<'vT~-~L!:#<'3';{i:~fEf 

tl:l 7J@: I-- 7 / ::;- :Z. ::)l (J) C-E ra91::;1JO ;{, ~ L'.:: (: t;~·,JZ,•l'9 o 

.:: (/) t.: 11J ':: ~Jt tt sh t.: (/) tJ~·~;! ::J :...- ,... ci - 1i.-~1m 

( 15pin) 1'9 o 

.:: (J)~fjE it, tl:l 7J$.ltL{fflJ 1-- 7 / ::/' :;z ::)l (J) C-E ra9~fE f *~ 

tl:l'v, fh,::Mlit'vt.:~i!:::i:...- t--ci-Jt.-1~'5~ 15pinJ: 

1Jtl:J/:J'vt9o 

I7-J"/7°t!J:IJ 
15pin 

('E-5'~>mi) - (tll:IJ;t;ffl-=f-~EE) 

v,9-V16.1s.zo 

Fig.5 

(4) START/STOP!fm!T- (21pin) 

o.av ~Ll'IEl'-ii"E- f'', 0.6V J..1Tl'~·i"E- F (tl:l7J,... 

7 / ::'/':Z. ::)l (t:i:T OFF "E- F) i::~ IJ t 9 o 

'v tJ> 'v, ,:: (J).mtjjgJ;: IJ 22pin (/) j' v - :\'- "E- f"(J) (i -j tJf 

{fj\:;9.Q(J)l' 22pin tJ~·-;·i.,-:f-:i:- f"(J) C: ~. ,::(J)!fm!T­

f "H" t:'vTt'E-::llttlEl•i'vtit!t,o 

(5) POWER GNO (17pin) 

1 ?pin tt 'E- ::)l F 711\tl:J }J@'.(J) GNO !fm!T-l'9 o 17pin­

GNO ra9 t:: It, tl:l:tJ~~~tfj(J)f.:11Jl::ffttftm (tft~0.68 

Q) fji~'v;f:9o 

e ~JIUo:>5i~ 
BA6450F IHM.!~.mi m~ (TSO) f pl;]~ 'v TL' t 9 o .:: (J) 

TSO It IC 7- ·;; 7"5B!Ji.tJf 150'C (Typ.) l'jb1'F 'v t 9 o 

TSO tJ~'jb1'F9 .Q C::i:T (J)tl:J}J 1-- 7 / ~ :;z ::)l tJf OFF 'vi\ 1 

• 1/l::"-:$i'/:Z.~*mll:~IJ*9o 
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VTR J:J.I IC/ICs for VTR Applications 

• 11~rr.J~ttdHf/Electrical Characteristic Curves 
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VTR Jf) IC/ICs for VTR Applications 

BA6455FS 3 ~~)JiJij-l::-9 1''71' /~ 
3-Phase Full-wave Motor Driver 

BA6455FS ,i, 3m~il.U~JJJ/j:;t(7) DD-'E-9 1"71 t~ffl 

IC <.'9o .:C-9~ibf.::J;.... t-o-Ji,yifj-T-l:::J:•HU!t~1Jf 

1J1~ < 9.QZ. c1f<.'i!t9o 

BA6455FS is a IC for the DD motor driver of 3-phase 
full-wave driving system. Thanks to a motor power 
control terminal, you can reduce power consumed. 

·~ft 

1) 7.1·;17-/?:±J1Jnlto 

2) 9~$J...1Jt:::J: I) l-J1,,7ifilJmJtJf(.' ~ .Q 0 

3) .:c-9~5W-::J/ t-o-Ji,Yi/i-=fN~o 

4) 7.1·;17-;....? v=¥ .1 v-9Mlito 

5) i~-M!!Hfli!Hl~~i*.l~o 

•Features 

1 ) Switching output system 
2) Torque is controllable by external input. 
3) Provided with a motor power supply control terminal 

4) Applicable to switching regulator 
5) Builtin heat shielding circuit 

• .mifi 
VTR, :,, 1);.... ~-'E-9~JiJ 

• Applications 

VTR, cylinder motor drive 

• ~~'1-~li!l/Dimensions (Unit : mm) 
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VTR JD IC/ICs for VTR Applications 

• 7C·;1?1f1'71'7A/Block Diagram 

ERROR AMP. RIPPLE START 
OUT FILTER V cc TL ECR STOP 

GND OOIL3 POWER OOIL2 V, ·COIL 1 NO 
GND 

e aeMll:j;:~*'&/ Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

f:ll1.m~m: Vee 6 

i:rino•i± VM 20 

r-F3tii~ pd 1000* 

lbf'Fii.Jlanll!I To pr -20-+75 

i!Mfii.Jl~llll Tstg -55-+150 

l±l:tJ•illf louT 800 

* ~tli~~t=1.6mm 90mmX50mmM!Jll~tlifi7.A:t;f-~~ 

Ta=2s·e Vll:., BmW/"e 1'ff~ 

1736 

Unit 
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VTR ffl IC/ICs for VTR Applications BA6455FS 

• ~~fl'IJ*itt/Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=SV, VM=12V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

[§]JlMl!:mt Ice - 2.7 4.5 mA 

J_:tJ;l"17".A~mt Is - 0.8 3.0 µA VHGn( + )=VHGn(-) n=1, 2, 3 

*-1i-~.:r~1J1.;\:tJ 1.;r..:1i- V1NH 40 - - mVp-p 

I- Iv 7 }l'i~¥$~!±lBIHI 1 Ee RI 2.3 2.5 3.0 v 
1-1i-7tl'l~¥$~1± 1 Ec1 0 - Vee v 
1-1i-7tl'l~ili:l±::t 7-tz ., ,.. 1 EcROfst -90 35 160 mV 

ili:h7"1FM!l:EE1 VECidle - 0 10 mV EcR=1/2Vcc, Ec=3V (J)c '/5(J) Power 
GND9iH~EE RF=0.68Q 

.;\ili:h71:.- 1 Gs1 0.495 0.55 0.605 A/V EcR=1/2Vcc. Ec=1.8V, 2.3V (J) 21!:\l'il!U'.if: 
RF=0.68Q * Tj=25°C 

t- 11- 7 ffi~~$~!±lBIHI 2 Ec2 1.0 - 2.5 v 
1-1i-7tl'l~~B:: 2 EcR2 0 - Vee v 

·-------
1-1i-7t1i~~EE::t 7-tz ·:1 ,.. 2 Ecofs2 -160 -35 90 mV 

---··---

ili:h7"1F!v~I±2 VECR - 0 10 mV Ec=1/2Vcc. EcR=2V (!)(:_ '/5(J) Power 

Idle GND 91Af"'f~!± RF=0.68Q 
·-----------

.;\ili:tJ71:.-2 Gs2 0.495 0.55 0.605 A/V Ec=1/2Vcc. ECR=2.7V, 3.2V (J) 2 1!i:. l'il!U'.if: 
RF=0.68Q *Tj=25°C 

f-!v"7 I)~"/ f-~)M ITL 460 520 580 mA TL=0.4V (J)P~(J)ifj :tJ~mt 

RF=0.68Q * Tj=25°C 

ili:tJ F717"1i~:tJ lo(MAX) 800 - - mA TL=Vcc RF=0.68Q * Tj=25°C 

.A9- 1-/.A,.. ·;i/::t:.-~1± Vs/s ON 3.0 - - v Ec=O, EcR=2.5V, TL=5V 

.A9- 1-/.A,.. ·y/::t7~!± Vs/SOFF - - 2.0 v ,,. 

ili:tJ~mt 1) ·;i /Iv Alo -8 0 +8 % 

:::i 1!vi\1 (.;r.;"Jvili:h "~B: Vour H 7.5 - - v VM=9.5V, RL =5.5 Q ( 1 t§) 

:::i 1!vD-1.;r.;·1i-ili:tJ "~EE Vour L - - 1.3 v ,,. ,,. 

I5-7':.-/1f1;., GE 320 450 580 mVp_p Vcoi1=10V, V1N=50mVp_p 
1kHz 

I 7-7' ;.,//\ 1 l.;«!v~I± VEQH 3.9 4.1 - v RLE=10kQ, Vcoi1=11V 

I 7 - 7';., /Cl - (.;r.;"Jt-~!± VEQDL - 0.9 1.3 v RLE=10kQ. Vco11=9V 
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VTR JJ.) IC/ICs for VTR Applications 

•llJfl=lltlJI 

( 1) * -Jv A. :tJ t 1:1:1 :t.riliEE 'f:i'dfl 
;t--~A.:tJtEEtl:l:l:tJtEEO)•m~~~~~O)~?~~? 

Tl.':l::To 

H1+ 
(17pin) 

H3+ 
(15pin) 

OOIL1 
(Spin) 

OOIL2 
(6pin) t-+--+-+-+--+-+-!GND 

OOIL3 

(4pin)f-+-+-+-+--+--+-+-+-IGND 

o· 180" 360" 

(2) 1--Jv?:::i/ l--CJ-Jv~T-

19,20pin 0) 1-- Jv? :::i;., 1-- CJ - Milff1:1.Ja ~ ·MIEEI: ~ •J, 

l:l:l:tJ~~l:::i/1--CJ-~T.Q~tW"t'~*To 

~O)J..:tJ~T-~. ~ti7//0)J..1Jt~?Tsij~*~EE 

l;I:, 19pin O)J'l'*l;I: 2.3 - 3.0V, 20pin O)J'l'*l;I:, 1.0 -

2.5V0)2 ts•J~~:l::To 

20pin'llEE 

0 19piniltEE 

(3) .:i:-11t»:::i;..- 1--CJ-Jvtlfm (.I7-'J"//l:l:l:tJ 

24pin) 

IC ~1*iJf)f4Mt".Q'ili:tJtli~O)? !,0)11tlvcl;I:, l:l:l:tiit 

BA6455FS 

l--7/V.A1!0):J~?J-.I!7J~"t'~M~n:l::To ~ 

O)jll~Pcl;I:, C-EraiO)tEEiJ"~<. l:l:l:tJt~iJf*~"'l1 

c*~< ~IJ*To 

~~tEE11•.;, .:i:- 111:1.1a v.Q ~EE 1~1..,s1 "' t;:. t,O)iJf ~ 0) 

C-E raiO)tEEI:~ IJ * t"tf, ~~iJf1j\ ~ l.'11 C 'E:-111: 

1.JDb.QilEEiJ>'"1Jq~ < ~.QO)"t', -t'O)-sJ;t<M1: c-erai1:t1 

EEW~~.Q~t~~ij*"fo L,~W?T, ~:tit•~~~ 

? (IC O)if~tlt~I ::t-1<- l,,~1.'f;:.cll)l:t) f;:.cll)l:l;I:, 

l:l:l:tJt~l:/it L;Tfl~t!EEl'.i'1t~-tt.Q ~ t, !!P!>1J,.:tJ 

~~~-»~EEi~([.,, *~~~~~~(l,,T, ~~~ 

L~;t<-st~t:tJll:l:l:tJ~l--7/V.AJO)~E~~~~~ 

"'~tiJ>'"~,~"t'To ~O)f;:.IJl)l:~ltf,nf;:.O)d, 1ii!i\:J/ 

1-- a-Ji-tltm (24pin) "t'T o 

~ O)fflUilH;I:, l:l:l:tJ$iL1WJ 1-- 7/VA110) C-E rai'llEEI~ 

1:1:1 L,-t-n1:M/it L,t;:.fl»:::i;., 1-- a-M~-%1 24pin ~ •J 

lfl:tJL,*""to 

I7-7/7°1:1l:l:J 
24pin--~ 

Fig.3 

(4) START/STOP~T- (18pin) 

('E-1'!1l;J;)-(l:ll:l:J;fili'f'!IEE) 
V,-V,(V,,V,) 

3Vl-1L°t'llil$i'E:- I", 2V.l.'1~1'~$i'E:- I" (l:l:l:tJ 1--7/ 

V.A1l!;l:~TOFF'E:- I") 1:~•J:l::To 

(5) POWER GND (5pin) t TL~T- (21pin) 

Spin 11'£:-:- 11 i-;·711~lfl:tJ~O) GND "t'T o 

5pin-GND rai1:1;1:, l:l:l:tJ~~~l:l:lO)f;:.cll)l:~t~m (tit~ 

0.680) lfttril:IJ*t"o 

~~~~~t".Q~EE~~?Tl:l:l:tJ~~l~~T.Q~tW 

"t' ~:!:;To 5pin t 21pin iJ"°~~•1: ~.Qt~~ "t'ftill~U"° 

iJ>iJ>.QO)"t', ~O)t ~O)~~l ITL. 5pin-GND raiO)mtt 

I RNF=0.680, 21pin O)~P1.JDtlEEIV21p tt"nli, ~ 
~O)~? t.i:'~ttl:~IJ *To 

1TL CAl v,,-1" (Typ.) 
V00 =5V,V.=12V 

0.8 RNS=0.68{} 

0.4 

02 .o.4 o.6. o.s 
V,,, (V) 

Fig.4 
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VTR J! IC/ICs for VTR Applications 

(6) CNFYifiT ( 11 pin) 

1:iHIHill11(J)Yi/i-=fl'9 o 

:±l:t.Jt.f~~ Ld.::l:iJ~. 11pin - Vccrai(::::i /7/+f ~ J.. 

:h T < tC. ~ L 'o 

• litlfJ~J/ Application Example 

•1flfJJ:.O)):U~ 

Fig.5 

BA6455FS (;t~l!!mi@lfflt (TSD) ~v'qjl(.,TL't9o 

;:O)TSD (;t IC7-·;;/)..l\\~t.f170°C (Typ.) -Cj}Jf'f:(.,;l;9o 

TSO iJ~'j}J'('f: 9 ~ C ~ T 0) :±l :t.J I- 7 / V" .::Ulf.f 0 FF (.,I\ -( 

• 1'/l::0 -1f/;;.~ml(;::f.j:~J;l;9o 

ftBHm 

BA6455FS 
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VTR JO IC/ICs for VTR Applications 

• '11itfl9~1!1111*1/Electrical Characteristic Curves 
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VTR JfJ IC/ICs for VTR Applications 

BA6456FS 3 ~ DD -=E - ~ I'' 7 { / ~ 
3-Phase DD Motor Drivers 

BA6456FS t;t, VTR 0) ".,; 1) / $'-~~ib,!f:Ji:lffl~ ld.:, 1 7-

"J / 3 ffi DD -'E- $1 F71 J~·ffl IC l'9 o 

3f§~J~~~i»::i'J~o:i F711~c&,i7// 21~tJ· smi;X~ 

n n 1 ;i:9 0 -:c- $1~i!ii::i / 1-- ci-11.-Yi/ij·=H:J: fJ il1lft~:t.J 

t1J1~ < 9~Z:. Ct.fl'~ :J:9 0 

BA6456FS is a 1-chip IC for 3-phase DD motor drive, 
debeloped for driving the cylinder of VTR. 

•*¥~ 

1) 3f§;\1 'Y 'f-/'7~~i1J::i'J~ 

2) A1~7-/?~~i~-$1M~(I7-7/7) 

3) 1--Jl.-?IJ ~ '/ 1--Yi/ij-=f'f-;t~ 

4) AAl.!!fflim!l*lil (rsDl 
5) &~7//t 2@1*1~ (AMP1, AMP2) 

•Features 
1) 3-phase switching drive system 
2) Applicable to switching regulator (error amplifier) 
3) Provided with a torque limit terminal 
4) Builtin heat shielding circuit (TSD) 
5) Provided with builtin 2 reversing amplifier (AMP 1, 

AMP2) 

• ?J.~-;f-)!181/Dimensions (Unit : mm) 

• mit 
VTR, ".,; IJ / 51'-:C- $1 ~lb 

• Application 

VTR, Cylinder motor drive 
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VTR Jn IC/ICs for VTR ·Applications 

l 

• leM:lt*~~/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol 

~PIJniliEE Vee 

~IJnilEE VM 

ff !i!l!:tiil!I< pd 

llJfl;iU~l!D Topr 

i*1¥i1Ul~l!D Tstg 

1±11Jfllll! lour 

* 90mmX50mmX1.6mm fl7 .7.I~'\'.~llMli'.itili 
Ta=25"Cl'.LI:, BmW/"C'l'ftill. 

Vee 

1742 

Limits Unit 

6 v 
24 v 

1000* mW 

-.20-+15 ·c 
-55-+150 ·c 

1300 mA 

4.5- 5.5 v 
3-20 v 

naNrn 
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VTR }fi IC/ICs for VTR Applications BA6456FS 

• fl~rr!J~tt/Electrical Characteristi<?s (Unless otherwise noted, Ta=25°C, Vcc=5V, VM=12V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

IE!Jl3'ili'.)JI! Ice - 4.6 6.6 mA 

A.;IJ1~1YA'/l[)Ji! Is - 0.8 3.0 µA H1. H3.A.:h(mt.A.'ll[)JI!) 

A.;IJ1~17'Allil!f Is - 2.0 8.0 µA H2.A.:h(illfti:l'ili'.illf) 

*-,i,~f-md'A.:h 1.;~·11- V1NH 40 - - mVp-p 

"'" 'J tii~~$'ili'.1.±lBllll EcR 2.3 2.5 3.0 v 

"'" 'J tii~'ll[I.± Ee 0 - Vee v 
l-Jv'Jtii~'ll[l.±::t71? ·:;I- Eco ls -20 115 250 mV 

tl:l:hr 1 FJv'ili'.1.± Ee idle - 0 10 mV EcR=2.5V, Ec=3VO)C;~O) 
RNF Yi/ff1[1.± RF=0.680 

A.tl:l:hlf1/ GEc 0.55 0.62 0.69 A/V EcR=2.5V, Ec=2.2V, 1.7V 0) 2 S. l'iDU'.lE: RF 
=0.680 

i-11-'J •J "- ·:; !-~)JI! ITL 420 500 580 mA TL=0.4Y RF=0.680 

tl:l:h 1''71 :tlll1:h IQ(MAX) 800 - - mA TL=Vcc RF=0.680 * Tj=25°C 

A:$!- 1-/A I- ·:;/:;t/'ili'.1.±: Vs/s ON 3.0 - - v 
A:$!- 1-/A l-·:;/::t7'ili'.I.± Vs/SOFF - - 2.0 v 
tl:J;IJ'/l[)Jl!IJ ·:;/Jj, li.lo -6 0 +6 % 

:::i 111-1\1 v~·1i-t11:h'll[1.± VoH 10.2 10.8 - v lour=800mA 

:::i 11i-o-1.;~·1i-t11;1J'll[1.± Vol - 0.65 1.0 v lour=800mA 

I5-J7//fj1/ GER -2.7 -3.0 -3.3 - Vco1L =VM-1.9V - VM-2.1V 

I 7-7' ///\1 v/\'11-11[1.± VEOH 3.7 4.1 - v 
I7-J7//Cl-v/\'Wlil.± VEOL - 0.9 1.3 v 
AMP1, AMP2 

:;t-/:..-1i--/lf1 :..- GAMP 60 65 dB 1=500Hz 

1\1 i...-~·1i-t11:h'ili'.1.± VoH AMP 3.7 4.1 - v lour=0.5mA( source) 

o- i...-~·11-t11:h'li1.± VOL AMP - 0.9 1.3 v lour=0.5mA( sink) 
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VTR ffl IC/ICs for VTR Applications 

• 1111.rt:J!M'f.!tlllil/Electrical Characteristic Curves 
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VTR 1'J IC/ICs for VTR Applications 

BA6459P /BA6459S 
BA6459FS 

BA6459P, BA6459S, BA6459FS it, VTR (}) ~ 1) / :$i'~Ub 

mi:OO~ l.d.:: 1 7 ·;1 / H!l DC -'E- :$1 F? 1 J\ffl IC 1'9 o 

3~!l~i.lt~~IJJ/j~(}) F? 11\c 2-::>(})!7//;IJ•.:,*•P.lt~tt 

n,;1:9 o -=E-?l~i!i::J / 1-i::i-w~-ri:J: 1Jil1!fi~:M: 

1j\~ < 9{> z. Ctfl'~ :1:9 0 

BA6459P, BA6459S and BA6459FS are 1-chip IC for 3-
phase DC motor drive, developed for driving the cylin­
der of VTR. 

-~~ 
1) .A 1 ·y 7 / ·'.7' t±J :1J1J~o 
2) 9HlB.A. 1:J ': J: IJ t- Jv? ffiiJ111JJiHf 7' v - =\=- lbf'F;IJ~·-c· ~ {> o 

3) -'E-:$1~)Jjf,::J/ 1-i::J-Jv~-Tfi~o 

4) /7// 2{~1*.i~o 

5) AAj!g_i:flim~l*l~o 

•Features 

1) Switching output system 
2) Torque control and braking operation are activated 

by external input 
3) Provided with motor supply control terminal 
4) Two amplifier are built in. 
5) Builtin heat shielding criuit 

•Applications 
VTR 

BA6459P/BA6459S/BA6459FS 

3 ffl DD -t- ~ 1''7-f J\ 
3-Phase DD Motor Drivers 

•?i-~-;f")!~/Dimensions (Unit: mm) 

BA6459P/BA6459S 

13.8±0.3 
12.1+0.2 

Ir==== 

14.86±0.5 

BA6459FS 

0.2±0.05 

~I 
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VTR JI.I IC/ICs for VTR Applications BA6459P/BA6459S/BA6459FS 

• -j' IJ ·:; ? ~ { J7 7 7 .4/Block Diagram 

BA6459P /BA6459S 

IN2- Ee ST/SP TL GND 

BA6459FS 
v. 

E, ST/SP TL 

1746 naNm 



VTR Ill IC/ICs for VTR Applications 

•~X\ffilj;::~f&/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

ti.!i!'ilt/X Vee 6 v 
ti.!i!t/X VM 24 v 

BA6459P pd 2000* 1 mW 

~:gm~ BA6459S pd 2000* 2 mW 

BA6459FS pd 1000* 3 mW 

tif'FjgJJUHll Topr -20-+75 ·c 
1*f'i:jgJJUillill Tstg -55-+150 ·c 
l±l:tJ'~mt lour 1300* 4 mA 

*1 Ta=25"C P .. .Ll:J;t 16mW/°C l'ffillG. 90X145X1.6mm :ff7 ::>:I;Jf:\'- ~iHlii::t~ll;f 

* 2 Ta=25"C PJ..J:l;t 16mW/°C l'ffillG. !lii*il;f 
*3 Ta=25"C i:tt..t;t 8mW/"C l'ffil!. 90X50X1.6mm 1f7 ::>:I;Jf:\'- ~~f&:J;~ll;f 
*4 tdf.[, PdJ.lO"ASO ~~xt.n,;::c. 

BA6459P/BA6459S/BA6459FS 

•C1ltlf.J!Mtt/Electrlcal Characteristics (Unless otherwise noted, Ta=25°C, Vcc=5V, VM=12V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

tii'F'lllXl'Blill Vee 4.5 - 5.5 v 
ti1'Ft/Xl'Blill VM Vee - 20 v 
l!ill!tttint Ice 4.8 6 .. 3 9 .. 0 mA *-Jvkh=Y, Vee. 

Vss=OV, VEc=3 .. 5V 

MDA$ 

*-Jv.A.;IJ1\ 17";;: 'ill:int lsH -10 - 5 µA Hn+=Hn-=Y.Vcc 
(n=1, 2, 3) 

*-Jv.A.:.IJ~ffit/Xl'Blill VsH 1.5 - 3.5 v 
*-Jv.A.:.IJ~fl VJNN 40 - - mVp-p 

-IJ--;Jf.A.;IJ;t7-tz·;i t-'ill:IX VosEC 2 .. 17 2 .. 32 2.47 v lo=10mA a;¥ 

-IJ--;:lf.A.:.IJ:iv-:\'-'ill:IX VsREC 1 .. 5 1 .. 6 1.7 v 
ij--;Jf,A.;IJ;f-7"/t/X VsTEC 0.47 0.52 0.97 v VosEc-VBREC 

-lj--;Jf.A.:.IJ'f1/ GEc 530 600 670 A/V VEc=VosEc+0.16V, 
VosEc+0 .. 51V l'il!U'.lE, RNF=0.68Q 

l±l:.IJJ71 FJv'ill:IX V;dJe - - 6 mV VEc=2V, RNF=0.68Q 

::<:9-t-/::<:t---;7" VBRSS 0 - 1.0 v 1V J.:1Tl'7v-:\'-
71..---:\'-~/Xl'Blill 

::<::'1- t-/;;: t- ·;i 7" VoNSS 2.0 - 5.0 v 2V J.:11:. l''E - :'1 ON 
;f/~/Xl'Blill 

1' 1 v/'\"Jv:±l :tJ~flltlX VsatH - 1.3 2.1 v lo=600mA 

Cl- v«Jvl±J;/J~f!l'ill:IX VsatL - 0.5 1.1 v lo=600mA 

~fa~l±l'f1 / Gvs 6 9 12 -m VA1=10V, V1N=50mVpp, f=1kHz 

/\1 v«Jv~fa~l±li±l:.IJ'ill:IX VoHVS - 0.9 1.3 v lovs=0.5mA 

CJ -1..--«Jv~f!l~l±li±l:.IJ'<llX VoLVS - 1.1 1.5 v lovs=0.5mA 

Amp1, Amp2 

;t-7"/ Jv-7" 'f1/ GA 65 70 - dB f=500Hz 

DC J\1J7::<:'il!:IX VsA 2.4 2.5 2.6 v 
/\ 17" ::<:t!!l'it1i RsA 14 20 26 KO 

"1 v/'\"Jv:±l:.IJ'il!:IX Vo HA - 1.0 1.4 v loA=0.5mA 

Cl- v«Jvl±l:.IJ'ill:IX Vo LA - 0.9 1.3 v loA=0.5mA 
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VTR JH IC/ICs for VTR Applications 

1748 

1k 

20k 

v. 

BA6459P/BA6459S/BA6459F$ 

10k 

OUT1,0UT2 

Fig.1 
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VTR 1'I IC/ICs for VTR Applications BA6459P/BA6459S/BA6459FS 

• litffl'IJIJ/ Application Example 

BA6459P /BA6459S 

EC H2-
< 
g ~ST/SP H2+ 

Vcc>-----11-- CNF H3-

TL H3+ 

Al Hl-

VM Hl+ 
A2 Vee v,, 

RNF IN2-

A3 OUT2 
v, OUT1 

IN1-

';! ..::J.. :r--- GND IN1+ 
re.-
/I 
7·7 

Fig.2 

BA6459FS 

v 
"'[...- T 
-1'¥ R 

,Ef.j 
GND IN1+ 

I RPF IN1-
v, OUT1 
A3 OUT2 

'1-'W'v-- RNF IN2- v,, '£ !t-"N'r-1 A2 v,, I 
VM Hl+ 9 
Al Hl- I'" 
TL H3+ 7 

CNF H3- 1 
I~ 

ST/SP H2+ 
E, H2-

Fig.3 
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VTR 1'1 IC/ICs for VTR Applications 

• llrl1=i!t~ 
(1) ;j;-Jj,)..1.Jtl:l:l:tJ'ilH:fi'Lffi 
;J;-~)..1.J~H:tl:l:l1J~H:~fi'Lffi00ffiUFlgA~~?~t.i: 

·::>t"'*To 
;J;-Jli~H·UiiiJIJ, ttJIJ, jilij1J~tltrll':ff-r~*To 

o· 1ao· aeo· 

Fig.4 f:iHl!ID!lfHIJ 

(2) 1-Jv?:::i/ 1-0-MilH· (Ee) 
t-Jv? :::i/ 1-0-JvYi/iT-,:ba~?>~a:':~ •J, :tv-:\'-ih 

f"F.:&tfl:l:l1.J~mt~!h!Jf2!1fi-r ~*To 

:iv-:\'-ihf"F';t 1.6V P..L""F-r, ""Fil1J~l:l:l1J 1-7 /9;U1ff 

~l'ONl.,*"to 

10mA 

7' v - '\'- ----:--~ $ii-:--19lfii 
: : Vosee ..,J_ 

i"'°+Q.51 I 
I I 

_JVosec : 
,+0.16j 
I I 
I 
I 
I 

o~------------------~------...._~~~~~-
o 

;t-//11tJ±(i±l::IJ ~ 7/9A:S>:i:"t:OFFt\:!!!0 . 
Fig.5 

(3) -'E-11iiiliil:::i / 1-0-Jvitfi~ 

~~~*~•-t?>c11m~~?~~~~t~cu1:1:111~ 

l-7/9A1!~:J~?11·I!~11~-r~•~h*i'"oZ.. 

~m~ Pc u, c-E r .. i~iiH:ff~<, 1:1:11.J~mtff*~""i 

c, *~<t.i:•H:i'"o 

iiiliil~H:1J'.:, .:i:- 11 ':bn n ?>ca: 17i' t.,sl 1.' t.:: ~~ff z.. ~ 
c-E r .. i~iia:': t.i: •J * -t 1J", Cmt1J<1J' ~ "' 11 c, .:i:- 11 

BA6459P/BA6459S/BA6459FS 

':ban?>•a:1J<1J'~ < t.i:?>~-r. ~~9*™"': c-Erdl': 
CH:W~~?>Z..t~f.i:ij*To t.,kW?l', ~1JI•~~ 
ff? (IC ~ffgtft~I ;t-1~- l.,t.i:l.'f.::N>':~) t.::N>': 
,;1:, 1:1:11Jii)llf,:ffit;l'Ci.i~H:l]lfl::~-tt?>Z..t, rul~'J' 

C1J~~UCi.i•H:l~<t.,, *•mt~~U~<t.,-r,• 

~J;.tk~*9t.i:~1Jll:l:l1.J~l-7/9A9~~E~~~ 

~f.j:l.\Z.. C1Jf1,.lt,~-rT 0 

Z..~t.::N>':~'t €>hf.::~1J<, ~i/iil:J/ 1-0-Jvit~-rTo 

Z..~l!fi~Ul:l:l1.J~killl I- 7/9A11~ C-E raiiiH:l~l:l:I 
t.,~nt:~~R> t.,f.::Ci/iil:::i / HJ-Jvra-~11:1:11.J t., *To 

Fig.6 

(4) A9- l-/A I- ·:1:1~-T (ST/SP) 

0-1.ov ; :tv-:\'--'E- !" 

2.ov- Vee ; l81fi-'E- !" 

tt.i:•J*To 
A9- l-/A I- ·y/~T-t 1-Jv?:J/ 1-0-Jv~T-~OOffi 

l;t""F~~ii•J-ri'" o 

~ 1'v-~ ::t-:1:..- 1§1 ~ 
p 

1'v-~ 1'v-~ 1'v-~ 1'v-~ 

1§1 if.t 1'v-~ ::t-:1:..- 1§1 ~ 

(5) J'f'J-17/ i"~T (RNF) 
H'7-17/ l"~T-l;tl:l:l1.J~~ GND~T--rTo Z..~~T­
t GND rill': ';tl:l:l1J~mt~l:l:l~t.:: N> ':~~.!Uil: (fft~ 0.68 

0) lflfilll[.,*To 
(6) t-Jv? •J ! ·:1 t-~T- (TL) 

t-Jv? •J ! ·:1 Hllffl:t:r.JbnT?>'ilH:l:~?l'l:l:l1J'~mtllfill 
lllT?>Z..t1J"-r~*To z..~~T-t1'f'7--17/ l"Yi/iT-1J" 
li!ilCH:fi'L':t.i:?>~?,:fJJJ~*To t.::t.:t.,::i.t7-f!·y t-1J<~IJ 

*T~-ritii:t.,l'< t.:~1.'a 

(7) fi'L~IHiliflYi/iT- (CNF) 
1:1:11.J1J"~~ t.,t.::t,i\*, z..~~T-t Vee ~1::::i /7/i.tl 
fl'6l: [.,"( < f,:~\,\o 
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VTR Ill IC/ICs for VTR Applications 

(8) 7/7°1, 7/7'2 

7 / 7' 1, 7 / 7' 2 'j: ;:f - 7' /Ji; - 7' If 1 / ~ 70dB 

(Typ.) (/)7/7'T!9a (f=500Hz) 

7/7'1~. &&An~~ ~&&An~~(J)~~(J)~ 

~1f8JIJ 1/2Vcc ':ri17;;<. ~ti:r~':f:9a 

7/7'2,t, &&Ati~~(J)Ji.T!, ~~&&An~~'tlC 

l*lflBC' 1/2Vcc 1:ri17;;z. ~n Z~'*9 a 

• -~~~ttilb•/Electrical Characteristic Curves 

::!' 1.0 
_§_ 

Jl 0.8t-----t---+---+---+---+----1 

~ I .......-1 
w ~ I 
~ 0.61-----+--+-....-1-+-v---1v--::;;;.""""+---J 

~ 0.41-----t--11-b-"""--t------t--+---l 

6 1J 
0.21--+-vl--t-----t---t-----J~ 

0~0~'"""--~2--3..____,4~---"5~-'6 

5.0 

4.0 

~ 3.0 

> 
2.0 

1.0 

SUPPLY VOLT AGE : V cc (V) 

Vcc=5V 

~ 
V.=12V 

~ 
~ 

1.5 2.0 2.5 3.0 

v.-A, (V) 

BA6459P/BA6459S/BA6459FS 

•N!JILl:.(J))i:~ 

;$:6'/"j:~~Wi (TSO) IEl~~l*l~t..,n':f:9a 

7- ") :t~J~n: [., n-t.i 175°C (Typ.) C'tii'F [., F71 J\flB(J) 

tl:ln l-7/V";;<.1l~Zf.fOFF [.,:f:9o :f:f.:, ~ 15'C 

(Typ.) (J) t: ;;<. 7 IJ ~;;<.if® l};f: 9 0 

-0 

~ 
~ 

> 
w 
CJ 
<( 
f-
_J 
0 
> 
z 
0 3.0 
i= 
<( 
er: 
::i 
f-
<( 
UJ 

0 
0.3 0.6 0.9 1.2 1.5 0 

OUTPUT CURRENT : 10 (A) 
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GaAs ~Ji IC/High Speed GaAs ICs BG2011SM 

BG2011SM GaAs fi:ll~ JA~~illfifi 
GaAs Low-noise, Wideband Amplifier 

BG2011 SM ,j:, GaAsFET (!)If - t- • I" I/ -( / r .. i t: lt#L 
~ii€ fJ•tt tdUtl1tJ:t;;;m;~~IJiHC'T o .At±l:h-< ::..- l::"-11' 
/.A€ 500t:~.g.~-ttn'.Q(f)C', ~i-$v·;;7/71IDI!§ 

IJf~\I) *1!/i,o 

BG2011 SM is a low-noise, wideband amplifier in 
which resistance feedback applies between the gate 
and drain of GaAs FET. With input/output impedances 
matched to 50 Q , no external matching circuit is re­
quired. 

·~ft 
1) J:t;;;m;~Ni>.Q (200-1500MHz)o 

2) 1!Uli1tC' <10 .Q (2.3dB (Typ.) at 1000MHz)o 

3) ~~1JmC'ao.Q (10dB (Typ.) at 1000MHz)o 

4) 1Ml1J.C'~~ 1 -\'!>T~' (SMT)o 

5) .i\.t±l:h VSWR 1Jf1j1~~' (1.7 (Typ.) at 1000MHz)o 

•Features 
1) Wideband (200-1500MHz) 
2) Low noise (2.3 dB (Typ.) at 1000 MHz) 
3) High gain (10 dB (Typ.) at 1000 MHz) 
4) Small and easy to use (SMT) 
5) Small input/output VSWR (1.7 (Typ.) at 1000 MHz) 

• .Ill~ 

TV 7-.A?, CATV, BS-IF, 7"-f'.ll/-~3/7"/:1 

•Applications 

TV boosters 
CATV 
BS-IF 
Isolation amplifiers 

•*m-t).tii!J/Dimensions (Unit : mm) 

2.9±02 

1.9±0.2 

0-0.1 

0.95 0.85 

1.8±0.2 

•~i!IIDIHl!lltli!l/Circuit Diagram 

,------------
(3) OPEN~ 

I 
I ~. 
I 

(2) IN b----+--~ 

(4) OUT 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I "(1) GND L------------.1 
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GaAs i!iit IC/High Speed GaAs ICs 

• ~Mii::*::iE*&/Absolute Maximum Ratings (Ta=25°C) 

Parameter Symbol Limits 

F lrf / • 'J - A r.i~JI Vos 6 

If- " · './-;(.r.i'lli:a: VGS -4 

:i:ffli!!li~ pd 200 

'ft-* 11.-i.!Rlt Tch 125 

iJM.fi.!Rlt Tstg -55-125 

• Cmrt:.J~ti/Electrical Characteristics (Ta=25°C) 

Parameter Symbol Min. Typ. 

If- i-iifin~mt IGss - -

il?!.fO Fv 1 /~mt loss 90 170 

~l:IB:::J/:$1'?:$1/;(. gm 60 90 

If- I-· '.1-;(.~l!Ji~II Vp -1.0 -1.5 

i~ I'll JliJ illl :Ji I 0.2-1.5 

fl]i~Sf:l!!Jt f.G - ±1.5 

~:tJflH~ PG 9.0 10.0 

i$.g-t1i:it NF - 2.3 

.A. :.IJ:lE:tfilllJ:I:: VSWR; - 1.7 

:±l:.IJ:lE:tfilllJ:I:: VSWR0 - 1.7 

• ilmrt:.J~tidl!jj/Electrical Characteristics Curves 

PG 

m 

Vds=3.0V 
ld=25mA 

4.0 

:0:. 10.01-----.+-------~-~ 
(.':! 
a_ 

z 
<( 
(.':! 

a: 

3.0 

w 5.01------1-------+--------1 

~ 
a_ 

NF 2.0 

1.0 
0'---~5~0-1~00--2·00--50~0-1-000'--~2000,.,..,.,.~ 

FREQUENCY : I (MHz) 

Fig. 1 PG. NF-Jlililll:Jt1i\'tt 

lJ.. z 
w 
a: 
::::i 
(.':! 

G: 
w 
Cf) 

0 z 

Max. 

50 

300 

-

-2.5 

±1.7 

-

2.7 

2.0 

2.0 

Unit 

v 
v 
mW 

"C 

"C 

Unit 

µA 

mA 

ms 

v 
GHz 

dB 

dB 

dB 

ftDNrn 

BG2011SM 

Conditions 

V95=-4V, Vds=OV 

Vds=3V, V95=0V 

Vds=3V, ld=25mA, 1=1kHz 

Vds=3V, ld=0.1mA 

Vds=3V, ld=25mA, f=0.2-1.SGHz 

Vds=3V, ld=25mA, f=1GHz 

Vds=3V, ld=25mA, 1=1GHz 

Vds=3V, ld=25mA, 1=1GHz 

Vds=3V, ld=25mA, f=1GHz 

Vds=3.0V 
!=1 OOOMHz 

4.0 

3.0 

o~-1~0--2~0--3.,_o-~40--0....,0-~6.,_0_~i.o 

DRAIN CURRENT Id (mA) 

Fig. 2 PG, NF- Fl--1 /~mt1;\'tt 

co 
:!:'. 
u. 
z 
UJ 
er 
:::l 
(!) 

u: 
UJ 
(/) 

6 z 
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GaAs ~~ IC/High Speed GaAs ICs BG2011SM 

• S 1\'7 ;< -11/S Parameters 

frequency S11 S21 S12 S22 

(MHz) MAG ANG MAG ANG MAG ANG MAG ANG 

50 0.406 -19.1 4.027 170.0 0.108 11.2 0.080 -59.2 

100 0.378 -13.8 3.937 170.2 0.109 6.6 0.038 -31.1 

200 0.367 -13.5 3.874 166.2 0.109 4.3 0.044 32.6 

500 0.341 -22.5 3.700 150.4 0.108 5.1 0.117 50.2 

1000 0.275 -37.7 3.294 125.7 0.110 10.7 0.205 37.3 

1500 0.189 -48.0 2.869 104.2 0.118 16.9 0.253 23.3 

2000 0.097 -48.9 2.501 85.7 0.134 20.8 0.271 12.0 

~j50 
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GaAs i!im IC/High Speed GaAs ICs 

• i!i~511lill'l~*7·a "/ ?~ 
Sl~7 I--:$! 

NETWORK ANALYZER 

PG,NF 

NOISE 
SOURCE 

DUT 

NF METER 

BIAS T 

VGS 

$&~. M~M~M~T~-~~~~~~~. Ea•~~ 

~ill~JiZ lf1'F~=1f t t +~M~M~ ~ fi'-:i T < t!:.· ~ ~ 'o 

RD Nm 

BG2011SM 

OUT BIAS T 

VOS 
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GaAs ~ii IC/High Speed GaAs ICs 

BG3011F 2 -l::/ .:i 7 A 7° 1) A'r-7 
2 Modulas Prescaler 

BG3011F ,;1:, ff.bill-~:tll' 1/128, 1/129 -$3-f.i]:lftl:J*G 

GaAs 2 'E -;/ .::i. 7 A / 1J AT-7 T9 o 

5mA (Typ.) O).ftb~-~)mT, :ITT<* 1.1GHz O)~~lbfI=:lf 

RJli~T9 o 

BG3011 F is a GaAs 2-modulas prescaler which can di­
vide frequency by 128 and 129 at low consumption 

power. 
High-speed operation, at a maximum of 1.1 GHz is 
possible with a low consumption current of 5 mA (Typ) . 

• !M':& 
1) .A/Jf.il)Blfx 1.1 GHz O)~~lbf!= 

2) 73-f.il.l:t 1/128, 1/129 

3) ff.b~-~)m 5mA (Typ.) 

•Features 

1) High speed operation of input frequency 1.1 GHz 
2) Frequency dividing ratio 1/128,1 /129 
3) Low consumption current of 5mA (Typ.) 

• 9Hf~;j~~~/Dimensions (Unit: mm) 

• ;ljilff-IC§IJ~/Pin Connections 

V00 2 7 NC 

BG3011F 

INDB N 

NC 3 6 MOD 

• .mi.t 
PLL f.il)Blfx ~ / iz-lf 1 ·ifffl (f!b~-~)m :$11 /iJO)T El 
ljj:lfi:~~!fJ c.·,;::;oo [_, l~ I;!: 9) 

• Applications 

For PLL frequency synthesizer (suitable for car tele­
phones because of low consumption current type) 

1756 naNm 

.Ol)T 4 5 GND 

1 
2 
3 
4 
5 
6 
7 
8 

IN :.A":M'i/H· 
Voo : 'al:iw.tU± 
NC : .I - :::J t. -7 ~ 3 / 
OUT: t±l:tJYi/i'i'-
GND: '/7/ ~-
MOD : 1: :;/ :i -Jl-~~'.(f:Ji/if­
NC: /-:::Jt.-'.7~3/ 
m: ffi'lili.A:tJYilii.:r 



GaAs ~ii IC/High Speed GaAs ICs 

•-~~~'Ii/Electrical Characteristics (T=-40-+85°C) 

?f~.l:t 1/128 (MOD"=2.0V-Voo) 

1/129 (MOD=GND-0.BV) 

Voo=sv±10% 

Parameter Symbol Min. 

~i}lj!~)fr! loo -

tlj:t:J~IJ!iij Vo 1.0 

lbf'Ff.lilil1ltt f1N 400 

.A:t:J~:t:J P1N 0.4 

• llJfF*~/Operating Conditions 

lh1'F~Jl~lm (T) : -4o-as·c 

~ibii~I± (Voo) : sv±10% 

• iJl1J:ltli:iU~~/Test Circuit 

S.G. 

Typ. 

5 

1.5 

-

-

Max. 

7 

-

1 100 

1.4 

IN 

Unit 

mA 

Vp_p 

MHz 

Vp_p 

----------n Voo 
5V±10%' 

Signal OUT 
OLJTI--------~ 

MOD GND 

MOD C, 1 OOOpF 
C, 1 OOOpF 
C, 0.1µF 
C,: lOpF(iP.•J:;Eif!Jl..~~~<t:;) 

RDHm 
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GaAs jlj)i IC/High Speed GaAs ICs 

• il~tr.J~ttllbfi*/Electrial Characteristic Curve 

--;;: 

~ 
UJ 
0 
<( 
I-
...I 
0 
> 
I-
::> a. 
~ 

0.6 

0.5 

0.4 

0.3 

0.2 

o: 1 

V00=5V 
T=R.T. 

~ o.__....__.___..~"=--'--'---'~...,__, 
0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 12 

INPUT FREQUENCY (GHz) 
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-=E ./ ') ~ ·~ ? IC/Monolithic ICs ICP Series 

ICP Series 
IC /C7? 11 
IC Protectors 

• ~m-t~~/Dimensions (Unit : mm) 

ICPl;t, ~:iE:iJ•-:J~it,:IEJiH: ~'\">lliTM~'iiHi"t.Q"*­

•1*1¥il~T-l'T o 

ICP is semiconductor protecting element having stable 
and high-speed circuit tripping characteristics. 

•~A 
1) ~ '\"> lli~~'liiJf:,, "17 - /""(" ~ f)cll) t~'.iE:l' iii> Q 0 

2) 1*!81H!l'itiJ'""1''t.i: < ~B::111r·F:1f~f.i:~'o 
3) '.1'~'iil'"1>.Qo 
4J1M~l'il1>.Qo 

•Features 

1) Sharp and stable tripping characteristics. 
2) Small internal resistance with low voltage drop. 
3) Nonflammable 
4) Small size 

.Id 0.55 
-i1i--s.oa 

5.0 ± 02 40 + 02 
i---t t--=-'1 

~ 
-H 

........ .,.,...,r-;.~ 

-H--
0. 45 ± 0.1 

• Applications 

Overcurrent protecting element 

e ICP1¥ii-li:fe 

Maximum Ratings (Ta=25"C) Electrical Characteristics 
(Ta"=25"C) 

Type No.of pins Operating Storage Rated Rated Internal 
Voltage Current Temperature Temperature Resistance Cut-off 

(V) (A) ("C) ('C) Typ. (Q) Characteristics 

ICP-F10 0.4 0.220 Fig.3 

ICP-F15 0.6 0.135 Fig.4 

ICP-F20 0.8 0.100 Fig.5 

ICP-F25 1 50 1.0 -55-125 -55-125 0.070 Fig.6 

ICP-F38 1.5 0.042 Fig.7 

ICP-F50 2.0 0.035 Fig.8 

ICP-F75 2.7 0.023 Fig.9 

ICP-N10 0.4 0.220 Fig.3 

ICP-N15 0.6 0.135 Fig.4 

ICP-N20 0.8 0.100 Fig.5 

ICP-N25 1 50 1.0 -55-125 -55-125 0.070 Fig.6 

ICP-N38 1.5 0.042 Fig.7 

ICP-N50 2.0 0.035 Fig.8 

ICP-N75 2.7 0.023 Fig.9 

ftBNfR 

Package 
Outline 

Fig.1 

Fig.2 
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-=E .I ') ~ ·~ ? IC/Monolithic ICs 

• [., 'i"lli~ttllbal/Cut-off Characteristic Curves 

1 

! 

100 

10 
t--Typ. 

2 3 4 

CUTOFF CURRENT : (A) 

Fig.3 ICP F /N10 L ~ l!!Ji~·ti 

100 

10 
Typ. 

0~ 1 2 3 4 5 6 1 a 9 

CUTOFF CURRENT : (A) 

Fig.6 ICP F /N25 L ~ l:flitt'•ti 

• RinlflJ 

! 

100 

10 
-Typ. 

1 
[ 

2 3 4 

CUTOFF CURRENT : (A) 

Fig.4 ICP F /N15 L ~ l!!Jitt'1:1 

100 

10 
Typ. 

l 0Jo 1 2 3 4 5 e 1 a g 

CUTOFF CURRENT : (A) 

Fig.7 ICP /N38 L ~ l!!Ji~·ti 

1) IC"\">~&~f-@i§0)1¥il~H· c [., -n~J!lt ?> o 

Fig.10:&UFig.110)J:? !:ICPHltril:Tttli, IC"\">~&ii 

f-@i§~)/&~)liJ> ..:.1¥31' ~ {> 0 

w ::;: 
F 
LL 
LL 

5 
0 

w 
::;: 
F 
LL 
LL 

5 
0 

ICP Series 

100 

10 
I- Typ. 

1 2 3 4 

CUTOFF CURRENT : (A) 

Fig.5 ICP F/N20 L ~l:f}i~·l:i 

0·1o 1 2 3 4 5 6 7 8 9 

CUTOFF CURRENT : (A) 

Fig.8 ICP F /N50 L ~ l!!Ji4'•ti 

0·1o 1 2 3 4 5 6 ~ B 9 

CUTOFF CURRENT : (A) 

Fig.9 ICP F/N75 L ~l:fli~·l:i 

I c p -~:ff 7 ;;t. 'If t: .1 - ::z: 

L~lfJi~'fifJf~ ;.-:11'.ti 9o L~llli~'fifJf~ ;.-:11't.l:•'o 

'ilEElltfffJf1Jq~ • 'o 'ilEE~'"ffJf*~•'o 

I:: .1 -;;1.';f;Jldf -'f'l!o I:: .i -;(;f;Jldf -1bl!o 

lj\!ll!""{'i!j ;;1,1'(-;;1,~""{' ctl> 9o *~•'o 

:1 1J;., 1-~tli.J:l:•tifJflll:l:l Lt.1:• 10)1', {1!!$.!Hlli:~ Ll"Jll!IJ *~ t.l:'illifJfBl:l:l Ln 1 .QO)"t'{i!J$ilHlli:~Ll"Jll!IJf•Ht9Z. t 
'(;tit .Q Z. C fJf""{' ~, tJ>-:J@'ilT .Q 1C,,lf.1f f.I: • 'o fJf"t'~t.l:•'o :l:t.:, m\UIO):r!J:ttt>ctl>9o 

~-~O)k~M$~t~~~-~~•a!ll!fJf"t'~9o :ff7 ;;t.1fl'tJ'-:>~M~l't.l:• 1 t.:~~-JL- ~•)U!B;t"t'~ t.1:• 10 
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-=E / I) ~ ·y ? IC/Monolithic ICs ICP Series 

2) t:.:z.-;;(flHJU:: t...T~ffl97a>o 

Fig.120)J:? t.::ICPtlilil~tlHit~~iiUIH.:: 

tlif:i'C 9 n Ii'' 11 n tdi\':IH· ffl-::J t: .:z. - ;;(fft 

tt~ t [., TtlJffll" ~ .Q o i~tft:l1i:T:'.l.~V:ij]-g, 

t;J: ICPO) Jt. \.' t: .:z. - .A'tfttt~ t I., Ttl],EF.I \.' 

ICP 

1.,-t> m~ttti;.,"' -:tl' &i .go 
(:lE~O)r.J 2.s mO)~liif l' :-- "'-:t': 

l.,-t>/!Ji99o ) 

l.,-t>l!Ji1~'fi;lf~~ 'o 
(:lE:f/30)r.J1~0)'illiifl''I"'? t l.,-t>/!Ji9 

.Q 0 ) 

~AA:lf~t;n'O)l'1i!Jf!B~~lfdl l.,ZJ&IJ 
i'ttH Z. Uil' ;rs 90 

~Mth':: ;r, ~ 'O)l'1i!Jf!B~ ~i@'~ [, Zl& IJ 
1-ttH Z. t ;!fl' i'rs t.H 'o 

~ 7a>o ~EEl!lf'f;lf1J1~<'il!::tJn!~t.>"t?idJZ1J' ~ 
~ \o 

Fig.12 

3) -¥1ilil~tft:l1i~ t I., T 1fffl 9 .Q o 

Fig.130) J:? t.:: ICP21i t lili!~tfttt~ 3@ ~tlif:i'C9 ti. l.f, 

tft:l1iiiH 4$~~,.::~!ll" ~ .Q1~~1i0)~~ '=t=-lilil~tfttt~t 

[., TtlJfflT:· ~ .Q (Fig.14) 0 

1?1J: R1=1kQ, R2=5kQ, R3=10kQO)ai} 

(1) R1//R2//R3 RT1=769Q 

(2) ICP2~;1J ·:; t- R1//R2 RT2=833Q 

(3) ICP1 ~ ;iJ ·:; t- R1//R3 RT3=909Q 

(4) ICP1, 2 ~;IJ ·:; t- R1 RT4=1000Q 

e ~filf.£7' - 51 f§IJ (ICP-N15) 

+2.0 
~ 

+ 1.0 ~ 

a: 
<l 0 

t -1.0 

-2.0 

Time 

Max. 

6R Avg. 

Min. 

n 
pn 

L -1. ..I. _J . T T r 

0 120 500 1 000 2000 

0 0.3 0.5 0.5 0.5 

0 0.0 0.2 0.3 0.2 

0 -0.2 -0.5 -0.5 -0.4 

100 100 100 100 100 

0 0 0 0 0 

Test Condition l=0.6A Ta=70±3'C 
Measurement Condition Ta= 25 ± 2·c 

Fig.15 ~j'Of!l:f-;1f;- (il!iiAl.) Load Life (70'C) 

hrs. 

% 
% 
% 

pcs. 

pcs. 

RD Nm 

ICP1 ICP2 
ICP 

R, R, R, 

Fig.13 

1-------+---+-----t---,:L 
S 1 ooo v 1 ooon 

~ 900 v 
Booi----t--LC---t---r----r----1 

~fl 
7001----l-----1--+---+----l 

500L--~RT~,--R~T-,--R~T-,--R~T~,--' 

Fig.14 

+2.0 

~ + 1.0 

a: 0 _J_ ....L ..I. J._ 

<l T .l .l ! 

t -1.0 

-2.0 

Time 0 120 500 1 000 2000 

6R 

n 

pn 

Max. 

Avg. 

Min. 

0 0.3 0.2 0.3 0.3 

0 0.0 0.1 0.0 0.0 

0 -0.2 -0.2 -0.3 -0.3 

100 100 100 100 100 

0 0 0 0 0 

Test Condition I= 0.6A Ta= 25 ± 10'C 
Measurement Condition Ta= 25 ± 2'C 

Fig.16 ~ j'Of!l:f;l\J (~)Al.) Load Life (25'C) 

hrs. 

% 

% 
% 
pcs. 

pcs. 
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i: ./ ·•J .~ ·:1 ? IC/Monolithic ICs ICP Series 

+2.0 +2.0 

"* +1.0 "* +1.0 

cc 0 T 
<J J. 

cc T T T 

<J 0 -r T T 
t -1.0 I -1.0 

-2.0 -2.0 

Time 0 Sec. Time 0 120 500 1 000 hrs. 

Max. 0 02 % Max. 0 0.6 0.5 0.5 % 

e:.R Avg. 0 -0.1 % e:.R Avg. 0 02 0.1 0.2 % 

Min. 0 -0.5 % Min. 0 -0.1 -0.5 -0.4 % 
n 100 100 pcs. n 100 100 100 100 pcs. 

pn 0 0 pcs. pn 0 0 0 0 pcs. 

Test Condition 260'C 10Sec. Test Condition Ta= 125 ± 3'C No Load 
Measurment Condition Ta= 25 ± 2'C Measurement Condition Ta= 25± 2'C 

Fig.17 "/ :9'ilij~·ti Effect of Soldering Fig.18 iflii~nil:ii'.~$ Storage Life (125'C) 

+2.0 

"* + 1.0 
l .l J_ J cc 

<J 0 1 T T I 
T 

-1.0 

+2.0 

* ~ +1.0 
cc _L T _J 
<J 0 T T T 
t -1.0 

-2.0 -2.0 

Time 0 5 10 30 50 Cycle Time 0 120 500 1 000 hrs. 

Max. 0 0.5 0.6 0.7 0.7 % Max. 0 0.4 0.5 0.6 % 

e:.R Avg. 0 0.0 0.1 -0.2 0.1 % e:.R Avg. 0 0.0 02 02 % 

Min. 0-0.7-0.6 -0.5 -0.7 % Min. 0 -0.3 -0.7 -0.5 % 

n 100 100 100 100 100 pcs. n 50 50 50 50 pcs. 

pn 0 0 0 0 0 pcs. pn 0 0 0 0 pcs. 

Test Condition -55'C-+R.T.-+125'C-+R.T. Test Condition Ta=65±2'C R.H.=90-95% 
30Min. 5Min. 30Min. 5Min. No Load 

Measurement Condition Ta= 25 ± 2'C Measurement Condition Ta= 25 ± 2'C 

Fig.19 ~!t-tt1' 7 JL- Temperature Cycling Fig.20 iltiti~tt Moisture Resitance 
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I\ 17' 1) ·:; F IC 00~~ .A 7 .h/ROHM Hybrid ICs Development 
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,,'i,f!!l{*~iEI:-:>~' Z /Quality Assurance···································· 1767 

!"<·:; 'T-Vi±~/Packages··················································· 1768 

{-\:~B'il ~~£!?~/Representative Products······························ 1768 

5.R.ffll\ 17" 1) ·:; F IC/Standard Hybrid ICs ····························· 1769 

•fllH!l1:m t- -r<l)sli'i~' 
1. *il!.<7)? '5, ~00'-'tUHJ~OOW~'lfJli.tl:~clb·MH!~i!f (Jl.l;t~fl) 1:~ 
~99'<7)~•W99~·~.~-~~~<MW~~*·•~9. 

2. ~tt/\1' 7" IJ ·:; F IC ~i!l,:bf~ll!!~i!fl:~~9 9 :b•e:b•I:? ! :!: [, "[l;t, ~ 

ttE"!UD~ 1:sr.11~ '*t>-tt < tf. ~ ~ '· 
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/\-'( 7 1) 'Y I" IC/Hybrid I Cs 

o-1...(f)J\ ·rfiJ ·:; !"IC,;1:, 11tLt.:m:tMH'liUi~. -¥ 
•"*~~tt~. i¥lll • i'illl~~tt~. l81n~gttt~. *'11r 
Z tt~, ilU~tt~ iJ c (f) iii) 619> 9 tt~tf*1i~ ~ tL t.: 13 Utll 
$(/)~\, \~£ L'9 0 

l81n(f)1J\l\!1t>(!>~~Jl~~1ttJ c(f) ~~~1:::slit3t L' ~ .g 

i*tll L', !l!tiil~£. O~:ff. gfilU•n iJ c (f) ~~ffl f 
;1;1: i;clf>, vrR, ::t-71 ::tiJc(f)~~m1:::~9*L'ljliJ1.;;1.' 

1}'fl'~~'.f~h'f.: t.:1.'T ti I) *9 o 
o-J...(/)I\{ "'f1J ·:; t:1c1;1:, s~~(f)JliJ1.;;1.,=-x1:::s 

lit3t 99t.:clf>, ~t.tll, ~~m~1!f, flHi~. *P!JtlliJ c':::* 
n-ttT ~~:tRl.'f.:fdt.Q J:?, ? ~(f) 4 ~ { 7'tffl• t., T 

J:!IJ*90 

1)BX~IJ-X 

7' IJ / I- i!!i~*lti..t. I::: IC, I- 7 / VA ~, ~ { ::f - I", tlf: 

tn::ff, :::i /7/-ttiJ c(f)7 ·:; 7'aB£tmtt i.,tdlH·:; 'r­

v i.,t.:J\-< "11h l"IC1'9o :ai~(f)Bfi1'iii£1tt.,:l:"to 

2) BY~IJ-A' 

r Jv a 7-~tiI..t.1:::111* • tll:tn:'f* t J¥lll~niim i.,, 1c, 1- 7 

/VA~, ~{::f-1", ::J/7/-ttiJc(f)7·:;7'$£tt! 

ti l.,f.:{ll~·:; 'r-V l.,f.:J\{ -jiJ ·:; !"IC1'9 o 

3) BZ~IJ-A' 

r~a7-~ti..t.~••·mtn:•t~•m~i.,. ~~v~ 

1-, -¥••~v·:; 1- iJc tmti t.,t.:{lH·:; 'r-V i.,t.:~~ 

Jl, ~1~f1Jl(f)l\{"1 1J·:; !"IC1'9o 

4)BW~IJ-X 

t!~tl(f) ~~~';:lit i;, T ·:; 7'$£>(!>Ji~71 A? IJ - " 

$£~. 1.'1.l'iJ91f~~$£1:::?~:1: t.,Tt, /\{"'flJ ·:;I" 

7"?.lr:JV-H~~t.,T, -tz·:; t-ll:ti-t(f):l::l:1'~~1.'f.: 
1.,:1:90 

• ~~. :IJ•?J)\r:J? 1-~'btll~\,\f.: 1.,:!:"to 

~~m•tif~t1't, ~ui;1:~Jt11r .. i1:::~~f~(/)1.' < ~~• 
t ' ·' .. ' 

1'tll~I. \ t.: I.,* 9 0 

• FaiitttJfl<iJ..t. I.,* 9 0 

I\ { 7 IJ •:J I" IC it t IT? .::: t ,;:: J: I) ' T 1 A ? IJ - "tll 
£(f)~ffl•tJf~IJiJl1' ~, it:ff(f)f~ijjtttfl<i]..t. I., :I: 9 o 

e ;li)619>91§1i!f/\{"j1J ·:; !"IC1tL,:1:9o 

• 1§1 i&~gf ~l!l!!i ti• 6 ~t-t 1::: bU ~ it T \, \ t.: t.: ~ ' "'E .I IJ 

~ ·:1? IC(f)~~. J.)H1-t (f))!jilll§li& t ~t; I\ { "j IJ ·:; I" 

ICf~~L,:1:9 o 

ROHM's hybrid ICs are mainly backed by our original 
resistor manufacturing technology, semiconductor manu­
facturing technology, thick film/thin film manufacturing 
technology, circuit design technology, assembling tech­
nology, and measurement technology. 
ROHM stands ready to meet the customers' demands for 
miniaturized circuitry and higher densily component 
mounting. Our products are highly acclaimed for their 
reliability in many fields - in industrial products such as1 

automotive electrical systems, in office automatiQtl 
equipment, in measuring instruments, and in consumer 
products, including VTRs and audio equipment. / 

ROH M's hybrid ICs are of four types so that the customer 
can make a selection depending on the necessary de­
gree of integration, operating conditions, price, and time 
for delivery: 
1) BX series 

Chips of ICs, transistors, diodes, resistors, and capa­
citors are mounted on a printed circuit board within a 
package. This type of hybrid IC can be produced in 
the shortest amount of time. 

2) BY series 
Conductors and resistors are printed using a thick film 
on an alumina base and chips of ICs, transistors, 
diodes, and capacitors are mounted on it within a 
package. 

3) BZ series 
Conductors and resistors are printed using thick film 
on an alumina base and semiconductor pellets are 
mounted on it within a package. This type of hybrid IC 
is of high-integration and high reliability. 

4) BW series 
In this IC series, hybrid technology is applied in order 
to mount any type of component the customer re­
quests, such as chip components or normal discrete 
components, on the set circuit board. 

• Special specifications and small quantity manufactur­
ing are negotiable. 
ROHM serves the customer's need by manufacturing 
a small number of products in. a short period and at 
reasonable development costs, 

• Enhancement of reliability 
Use of a hybrid IC circuit arrangement reduces the 
number of discrete components, resulting in the en­
hanced reliability of equipment. 

• Any cir'cuit ~an be composed into a hybrid IC. 
• Beginning with the circuit design phase, ROHM will 

develop the customer's hybrid IC including the devel­
opment of a monolithic IC and its peripheral circuit. 
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·~ ~ 
1 l ~T-mtn<7)1M'Ht, ff:l:ft<7)fJEllc:~3L '5 * 9 o 
2) ~T-mtn<7)*Jl3l:-C Ii¥C:s Ct .Q~ffittfJ''fi;JJ: [., * 9 0 

3) llBa:i'1.<7)fiefflr.'ii.~ fJfJ!llJi~ 1' ~ .Q f;; 11>, !lmAM.A., 1~~~ 
It, 1'±it~JttJ: c<7)•mtJftii~1t-r ~ i-t o 

~A~.-~tJ:ci~·~~~-1i:Tin<7)ft~Wf<;JJ: 

[.,*"to 

5) IEJ~<7)mtWitf¥1Jf1' ~ * 9 o 
6J 71A1 1J - t-ll!l8' .. c:.1:t~ -c £t&imffli 111oi:.rn:::*'11 

Jj\"('~*9o 

n~~tJ:hWA(tJ:ij7:.L-XtJ::l:ffi1i:J:ijffiiJftttJ: 

IJ*"to 

~OORM~WB*'111'~, 8ff<7)00R~$W~Wiji9o 

•m ~ 
-*ti~~•. oAmtn, ~**mtn, :::i :.- 1::0 i - ~, ~~!mt, 

~T-iitil~.mtn, El IJJP.&?¥:.mt, ~~.mtn, ~.:r~n. ;;t- - 7 1 ;;t­

.mtn, VTR , I 7 :::J /, :ti ;< 7, ~ 'l / ;/J: co 

• f*lfll:llJ l,"'(<7)88il.' 

$A<7)~'5, ~00Aff~U~OOW~~~$~~11>.Qfi~!lm 

111 (XC;l:~m) c:~~9.Q :E,<7)ifnli:±l9.Q~~t;t, Jl!il$C: 

£-:> < tnli:±lr-FiiJfJf1Z,~1'9 0 

~U1\ 1-f •J "J ". 1c ~Atifi~!lm11f c:~~9 ?> fJ'5 m: 
"'.)~* t.,-rt;t, ~ug.•:t!!~t:sr"i1.,~n-tt< t.:~1.'o 

•Features 

1) Beneficial to miniaturization and weight reduction of 
electronic equipment. 

2) Improvement of the productivity in the assembling 
process of electronic equipment. 

3) Task saving in purchase management, bill processing 
and inventory control owing to a reduction in the num­
ber of parts. 

4) Increase in the manufacturing capacity in the assem­
bling process without increasing manpower and facili­
ties. 

5) Security of know-how of circuit technology. 
6) Reduction in the board area by 1/10 or more over 

using discrete components. 
7) High product rotation. 
8) Reduction in development period. 

• Applications 

Automotive electrical systems, Office automation equip­
ment, Radio equipment, computers, telephone sets, 
electronic measuring instruments, automatic vending 
machines, copying machines, electronic musical instru­
ments, audio equipment, VTRs, air-conditioners, cam­
eras, sewing machines, etc . 
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1\1-f IJ '/ "'IC/Hybrid ICs 

1\1' 1' 1) ·y i-:· 1ctm~~ .7. 7 .b. /The ROHM Hybrid ICs Development 
System 

'h -:J. ~ J.,./\-f 7 1J ·~ t:IC-C· 'h -:J.~ J.,./\-f 7' 1) ·~ t:IC-C· 
tl$0)ft~ 

@l!lin1tt * -:i-Cl'ttl'll~ @§tJ<tt * -:i-Cl'~ll~ 

( :/-:J.'Tb~~lit ) 
f 

( D-b.tfJ~it ) ( D-b.tfJ~it ) 

± 1 c jUJlf.U!:t ) c J!UU.U!:t ) 

± 1 
(rm~litiim/flll~~f.l) ( r.ll~Uiim/flll~~f.l) 

l f 
( @llli~~i!t/ICii~lt ) c IC!ill:it ) 

l t c t:Piilli"t/7°Ji,O)f£t!:t ) ( t:Piilli"t/7°Ji..O)!!H!:t) ( milli-1t /71i..O)tu1:t) 

f 1 ± c "' iilli ) c "' iilli ) c i' iilli ) 
± 1 1 

(_t>~~t O):IUHl~i> (t> ~~ t 0) IUHl tt-tt) ~~~ t<r.>RUHTtt.tt) 

I f j_ 

c :II: i!1f ) ( :II: i!1f ) c 
I\ 1 -j' I) ") t''ICftO);::'~fi~'.:/,XO)J:? ~J;'ij, ~ .}.)~ ~ < f!_ ~ ~ 'o 
1i~•a'il~~tt 

@~t@~~~.~m••O)~~tm•.~•~m• 
2)9Hf~ 

mi§ t 9\.ff~i'i*, ~T-!!ic?IJO)lfi11r..i 

3)ffffl~f* 

~i!li~f*, ihf'F~ll, f!U~~ll, ffffl~:l:Ji. ~*f~ftll 

4) filli•. *PJJtij 
~~•.ru~itnrai, .:'.:ffi"fifilli•. ~f'F,•~~Jtn 
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f 
:II: i!1f ) 

~IJiil*J~ 

x/~=70)W~~=~m~~~~ 
liH·ill<JE"t~ICHHf::~t:{±~@ 

l!!. lf~:l*t:?l'-cn~-ttt., *'· 
iilli~. tt!lljiifi-C·O)tUH: t.,, Ji~-? 
rrl' ii: 9. 

--
flll~BUl, !Ill~-. "t/7°Ji..lX:ll:. 
tH:BU\t,,:t'HJ~-ttt.,, 1111~~*'~ 
Hf~t., a: 1". 

.::·~mO)ll\tfi~t= ~ttt., t::rru1&~at-? 
l.,, IC7'if-f /-?~:;EL, :t"t. 

---" 

~'.iE:U::@I&, 107'-!f-f /t: J: 'H' 
iilli"t :..- 7'1i-HU!:t l.. ii: 1". 

-1t/7~~tta ·~ ~~-?~JE 
l.,-Cl'~fJ·i,iillil.,-Cl'f::t:tt *'· 

--
~iilliO)~~~~.,,,~~tO)~-fr~ 
-?)~:;E:L,:t"t. 

:ll:i!JfflllMlf!cl., * 9. 



I\-"( 7· ') ':I f'' IC/Hybrid ICs 

~H-fiiiE': '?(, '"l /Quality Assurance 

0-.l.(})/\{ "j'IJ ·:; t-:'ICl;tl'~a(})~~7i:J-l:J:: IJ~.fc 

fll, ~1~•tt H¥ll L., n' * 9 o 

1. *'IH~.A. <*-tH•.A. 
f±~•1:~? <~.A. 
~'!Ii) 

2. !;!<iii . ll:iiillllill.ii'JI 

7. ~ii' 

12. ~ii' 

14. i:l:!f.if 

Parameter 

~"ftlfdll~~ll 

l!RtiiitMI 

/\/~f,Httt 

/\/~ifR 

iallif 1 'l Jt.-

H!lt 

iiiiB~lll 

fltia~lll 

iiiiBi!i >B~lll 

lbf'!'~$-

ftDNIR 

Test conditions 

dll'ffilll45° 2 l§)~IJ!i 
®·· .. /© lf' 

Jilillifl10-55Hz ~l/Rli1 .5mm 
X-Y-Zfdl'jjrt;).g 2 feylll! 

I\;... ?'iall230'C i§1tateyl!ll3f11 
IJ V'/IPA77 "J 'l 7.ff.11'.1 

I\ ;... ?' i81l 260'C i§1t a feyl!ll1 Of11 

Tstg Min.-".ti,a-Tstg Max.-".ti8t15if1 'l Jv 
(30*} (10*) (30*) (10*) 

It* (O'C) 5*1111 (1Qf11J.:.1~~ i4!111* (100°C) 5 
*llllt15-tt1 'l Jt.-

Tstg (Mal\.)': z 1 oooieyr .. i 
Tstg (Min.)1;::"[1 OOOfeyl!ll 

Ta=65± 3 "C RH=90 - 95% 

Ta=25± 5 "C 1 OOOfeyl!ll 
MtlE:5'e1!1:':::z.rEE (.r:tJ) ll~li-
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I\ 1 7· 1; ·y I'' IC/Hybrid ICs 

I~"/ 'r- ~f±ti /Packages 

~H±0:>/\1 "i ') "J FICO:>t~~ri»;1Jr-;:i'0:>-;t$i;t-:>150:> 

c .t:; IJ C 7J:-:i n' ;!: "ttl, t~~J\'·;11T-V'J....:19~0:>'t>O:>t ~ 

~IUll!,:lit t; *To 

/t·;1';--".J ~~ ~~ 
(H) (L) 

P-12 10 28 

P-14 10 40 

P-21 15 15 

P-22 15 28 

P-23 15 33 

P-24 15 40 

P-25 15 53 

P-31 20 15 

P-32 20 28 

P-33 20 33 

P-34 20 40 

P-35 20 53 

P-42 25 28 

P-44 25 40 

• ~Hf~-t5i~ 
L 

IRDHmnl 
BX001~=' 

-4- ~ 
0.5 2.54 

• 717"Jlt1/71/J'\7'7"-:J 

(!f!fii:mm) 

J!ji:~ 
iUd:::m.:r~ (T) 

6 10 

6 15 

6 5 

6 10 

6 12 

6 15 

6 20 

6 5 

6 10 

6 12 

6 15 

6 20 

6 10 

6 15 

7 :i J7 JH / 71 /H·y Jr- ;:;·':*Jt~<t:;.: c ti ~~§~il!t:Jit 
l5:l:To 

H·:;';--"./ m@ tUt$Jlif*l~ 

~$Jt·1 t-:1 No. P-24 ~7/:IAJI 51 J/f/'tJ-51 

(~~ii! :40X 15X 5mrn) ltiiiill6o'Mti :1H-~ 31 
lltlitii20fl!I Ol!&it.~tt331l!l l 

~lll1t-:l No. P-24 ~7 /:IA J110fl!I J/j''/-tj-10fl!I 

( ~~;j')!:40X15X6mrn) filiiiiiill6o'Mti :1H-~ 61 
l!\litii 40il!I ( lllilliit.~tt661) 

{t~~ ~ ~ii.f§IJ 

,Ell ;a; 

JJi&~~Jl, 

0 A ti ~ 

Ji *'~ ti ~ 

::J / [::" .:t. - :$l 

~ ~ifi ti 

Oi: 'f ~ ~ 

::t-71 ::ttl~ 

v T R ti~ 

~ ~ mi ~ ~ 

/Representative products 

li'il llfr m 
~~ ;( - :$l f.!llillli'illlfr 
Ft' CJ ·;1 'J ftllfalJli'illlfr 
~•'lifilJ{all[lj)llfr 

It'::J/jfilJ{all@llfr 

fl:ij'.tl'E- :$l ifilJUIJli'il~ 
fl:ij'.tl;< 1 /£tjj 

7 7' 'J "./ ~ ') 'E- :$ljfilj{all@llfr 
7 7' 'J "./ ~ IJ fll\'lt~jfi.:z..:: '/ f. 
7 CJ ·;1 [::°-,Ell/\ 1 :;f 1J ·;1 i-:· IC 

;f 71 ::l. ::J / t:'.:i. -:$1 ffl/\17'•) ·;1 F IC 

CCD t-:'71 l~@llfr 

71 Jv:$zli'illlfr 

m3f::flll\17' 1J ·;1 F IC 

::J/t:'.:i.-:$l;f-- t-:' 

PBX'E7.L.@llfr 
Oi:~i1i,Ell'7 /7 ·:; /.1.:: '/ f. 

\i:'f::tJv:lf/ D/A ::J//~-:$1 

71 Jv:$zli'illlfr 

~i.!i!li'illlfr 

~fl';'~~fllli'illlfr 
.) 1 ;;(•) ~'J "./=i /@~ 

? 7 7 1 '/ 'J 1::J71-lfllilllfr 
I::J-@m 

i!!Elb!ilil±l I., li'illlfr 
7'..:i.-7-li'illlfr 

::t-71::til~fll@llfr 

.) 1 ;;1,,'•J ~'J "./ =i /[lj)llfr 
Hi-Fi PNR fll@llfr 
Hi-Fi 'E 7 .L.,Ell@Jlg 
1· 11 v '/ 'Jli'illlfr 
"- ·;1 Ft'/ 7'.Ellli'illlfr 
-ft - ;j{ f.!j) ill 1§1 llfr 

'J CJ "9!1:E!ffl 1§1 ~ 

UJl9!1:E!fll 1§1 llfr 

~ tiP.&O'Ctlffl l§lllfr 
I}'::J/ftlJUIJ@llfr 
~:,, /jfilJUIJl§jllfr 
1 //~-:$ljfiljmJl§jllfr 

I/::J-~l§lm 

;i.1 .. -r:.-?v~.:i.v-:$1 ;J 

~~~ifil]{alll§lllfr 

-t?/-ftfll/\11'•)·;1 FIC~ 
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/\ -1 "i ') ''/ r-;· IC/Hybrid ICs 

BP3002/BP3003 
BP3004/BP3005 
BP3002/BP3003/BP3004/BP3005 '.t ~ Bi5 m! If.I (;: mJ ~ [; 
t.:m!im.:i = ·:1 t- z.· 9 0 ~B!m!0:>~2's:m1~g ( /}.. -r 7" 7, 'J :-­

ii, At:0 -7-;?:.·:; t-'7-7) fl*J~G. /\/ F-17·;1 t-, 7· 

-ff-, :f--;f,'- F~Hit;IJ09~t.:·itl'~~i5m!tf!fui;XG;i:9o 

• *¥:Ill: 
1 ) ~B!m!O)~:;js;m!~E f 9"' Z l*Jiid [; l \,I~ 0 

2) :9HlB 7. -( ·:; 7- t: J: ~J, DTMF, PULSE ( 10pps/20 

pps) O}t;J)~tfi:iJ~Eo 

3) ~* 17 fjj0)7 7. t-:t-/1~·- 1) /}.'-( 7" Jvm!~Ef i*Jiid [; 

"'(\,\~o 

4) ~/tiO)S~. S~. ~~ml~~fff~M~ZR~i:iJ 

5) ~Bi5-Yf?'i ECM/ff~//J.'1:t-~ ·:;?1J~i:, !fB! 

A t:"-M.tff~/?'1 :t- ~ ·:; ?1J~(;: l', 7'-ff-(iff~ 

/§-1:t-~~?1J~~fhfhM~Yi:iTfto 

6) B 2's:OOl*Jlcil it i: ~~lm.i~m*m!5:tH'lf~.i$ i:M~ 

(BP3002/BP3004)o *00, :h:t-/J.'(ci](tt: Bell ~.i$(: 

:X<f~ (BP3003/BP3005)o 

• ilH~ 

~B!m!.& V"~Bi5~1.lm!5 

BP3002/BP3003/BP3004/BP3005 

-~~jfl.1.=. ':I " 
Telephone Unit 

BP3002/BP3003/BP3004/BP3005 are functional units 
developed for telephonesets. With basic functions of 
telephoneset (dialer, ringer, speech network) built in, 
you can complete a telephoneset only by adding a 
handset, buzzer, keyboard.etc. 

•Features 

1 ) Each unit incorporates all fundamental functions of a 
telephoneset. 

2) You can select DTMF and PULSE (10 pps/20 pps) 
using an external switch. 

3) The units contain the last number redialling function 
for a maximum of 17 digits. 

4) You can change the sound volume, quality and ring­
ing start-up voltage for the ringer, using an external 
means. 

5) The speech microphone is operable in ECM/ 
piezoelectric/dynamic systems, while the speaker 
and buzzer being operable in piezoelectric/dyna­
mic systems. 

6) BP3002/BP3004 conform to the technical standard 
for telecommunication terminal devices in Japan. 
BP303/BP3005 satisfy the Bell standard in the U. S. 
A. and Canada. 

• Applications 

Telephonesets and telephone related equipment and 
devices 
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I\~ 1' •J ·~ I'' IC/Hybrid ICs BP3002/BP3003/BP3004/BP3005 

• *ff~\t$i181/Dimensions (Unit : mm) 

BP3002/BP3003 

56.0±0.5 

t o.25±0.05 
~ 56.3 

BP3004/BP3005 

2.5Max. -48.0±0.5 

11.5Max. 

14.0Max. 

4.0±1.0 
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/\ ~ "i •) "/ I'' IC/Hybrid ICs 

• ~~fr..J~tt/Electrical Characteristics (Ta=25°C) 

• BP3002 

Parameter Symbol Min. Typ. Max. Unit 

71 :/lll;EE VL 4.0 4.8 6.0 v 
W!iJiWH.it DCR 200 240 300 Q 

:\t:)JiEJ.!.Uit ACR-1 500 700 1000 Q 

:\t:)JiEl!Hit ACR-2 420 600 850 Q 

}!iji5 (.,u'\;}[, Txu -32.5 -29.5 -26.5 dBm 

>!il:Sv/\Jv TxL2 -24.5 -21.5 -18.5 dBm 

>!il:Sv/\Jv TxL3 -25.5 -22.5 -19.5 dBm 

~~:Sv-"'Jv Rxu -33.5 -31.5 -28.5 dBm 

~il:Sv-"'Jv RxL2 -32.0 -29.0 -26.0 dBm 

~il:Sv/\Jv RxL3 -31.0 -28.0 -25.0 dBm 

DTMF i!t±l v-"''Jv OoL -13.1 -9.9 -5.7 dBm 

DTMFi!t±lv/\Jv OoH -11.2 -8.0 -4.7 dBm 

DTMFi/?:$ Don - - 8.0 % 

DTMFi/?:$ DoT2 - - 4.0 % 

;( 'f I) iJitfij;~)JiE IMR - 0.1 - µA 

~-;t--F 
RTK - - 1 kO :::i:..-97 H!Uit 

~-;!'- F:g:i: CTK - - 30 pF 

~:/ml*J)Jt~ Fosc - 3.58 - MHz 

~-A.1Jai\'rai TKO 40 - - ms 

:iv17J:I: BR - 66 - % 

t±J1JHJVi\ v- I- PR1 - 18.6 - pps 

t±ltJt~Jv;;<.v-1-- PR2 - 9.3 - pps 

;< .:c 1J - 7 'J ni\'rai TQHP 16 - - ms 

DTMF t±l1Jii\'rai TMF - 75 - ms 

;r--xail'rai Tp - 3.75 - s 

RDHrn 

BP3002/BP3003/BP3004/BP3005 

Conditions 

IL =20mA 

IL=20mA 

IL=30mA, 1kHz 

IL=70mA, 1kHz 

L1, L2=6000, Loss=7dB 
MIC A.1J=300Hz, -40dBm 

L1, L2=6000, Loss=3dB 
MIC A.1J=1kHz, -40dBm 

L1. L2=6000, Loss=OdB 
MIC A.1J=3.4kHz, -40dBm 

SP=2000, Loss=7dB 
LINE A.1J=300Hz, -14dBm 

SP=2000, Loss=3dB 
LINE A.1J=1kHz, -14dBm 

SP=2000, Loss=OdB 
LINE A.1J=3.4kHz, -14dBm 

L1. L2=6000, Loss=OdB 
697Hz 

L1, L2=6000, Loss=OdB 
1477Hz 

L1. L2=6000, Loss=?dB 
iltfl!F 

L1. L2=6000, Loss=7dB 
i'1'ifl!F 

Voo=2.5V 

R1 - Rs. C1 - C%'T 

R1 - Rs. C1 - C3m.:r 

?pin, 5pin ll*"10 

?pin, 11 pin ll*"10 

ON-HOOK ail'rai 
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I\ -1 "i 1) ''J I'' IC/Hybrid ICs BP3002/BP3003/BP3004/BP3005 

• BP3003 

Parameter Symbol Min. Typ. Max. Unit Conditions 

71 /'iltS:: VL 4.0 5.2 6.0 v IL=20mA 

iHO!#L OCR 200 260 300 Q IL=20mA 

3'.Elllft!#L ACR-1 500 700 1 000 Q IL =30mA, lkHz 

3'.Elllft!#L ACR-2 420 600 850 Q IL =70mA, 1 kHz 

Ja~i!i v«Ji.. TxL1 -32.5 -29.5 -26.5 dBm 
L1, L2=600Q, Loss=7dB 
MIC )..1J=300Hz, -40dBm 

l!~i!iv«Ji.. TXL2 -24.5 -21.5 -18.5 dBm 
L1. L2=600Q, Loss=3dB 
MIC )..1J=1kHz, -40dBm 

l!~v«Ji.. TxL3 -25.5 -22.5 -19.5 dBm L1, L2=600Q, Loss=OdB 
MIC )..1J=3.4kHz, -40dBm 

~~i!iv«Ji.. RxL1 -33.5 -30.5 -27.5 dBm 
SP=200Q, Loss=7dB 
LINE J..1J=300Hz, -14dBm 

~~i!iv«Ji.. RxL2 -32.0 -29.0 -26.0 dBm 
SP=200Q, Loss=3dB 
LINEJ..1J=1kHz, -14dBm 

~~i!iv«Ji.. Rxl3 -31.0 -28.0 -25.0 dBm 
SP=2000, Loss=OdB 
LINE )..1J=3.4kHz, -14dBm 

DTMF l!:±I v l'\JL- OoL -7.5 -4.5 -1.5 dBm 
L1, L2='=6000, IL=20mA 
697Hz 

DTMF l!:±I vl'\JL- OoH -5.5 -2.5 +o.5 dBm 
L1, L2=6000, IL=20mA 
1477Hz 

DTMFjj[$ Don - 8.0 - % 
L1, L2=600Q, Loss=7dB 
ilU¥ 

DTMFjj[$ DoT2 - 6.0 - % L1, L2=6000, Loss=7dB 
iii~ 

j. 'E IJ 'f¥ffl~lJI! IMR - 0.1 - µA Voo=2.5V 

~-;f.- l"::J:.-$1? t-~#L R1K - - 1 kQ R1-R5, C1-C~f-

~-;f.- i"g:I; C1K - - 30 pF R1-R5, C1-C~f-

~~li!ilil.li1!lJI: Fosc - 3.58 - MHz 

~-J..1J~rai TKo 40 - - ms 

7v1?Jt BR - 63 - % 

:±11J1fJVitv- t- PR1 - 18.6 - pps ?pin, 5pin tile 

:±11J1f1i...Av- t- PR2 - 9.3 - pps ?pin, 11 pin tile 

;1. 'E 1J ? 1J 7"~rai ToHP 16 - - ms ON-HOOK ~r.ll 

DTMF :±11JPilrai TMF - 75 - ms 

;f--.A'~rai Tp - 3.75 - s 
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I\~ ·j' •) "J I'' IC/Hybrid ICs BP3002/BP3003/BP3004/BP3005 

• BP3004 

Parameter Symbol Min. Typ. Max. Unit Conditions 

71/'/ll:EE: VL 4.0 4.8 6.0 v IL=20mA 

~)Jiit!#i:. DCR 200 240 300 Q IL=20mA 

xilit11m ACR-1 500 630 1 000 Q IL=30mA, lkHz 

xilitl!m ACR-2 420 550 850 Q IL=70mA, 1kHz 

$~!v,'Ov TxL1 -7.7 -4.7 -1.7 dBm 
L1, L2=600Q, Loss=?dB 
MIC ..A..1:J=300Hz, -40dBm 

$~i'iv-""Jv TxL2 -5.7 -2.7 0.3 dBm 
L1, L2=600Q, Loss=3dB 
MIC ..A..1:J=1kHz, -40dBm 

$~i'iv-""Jv TxL3 -9.5 -6.5 -3.5 dBm 
L1, L2=600Q, Loss=OdB 
MIC ..A..1:J=3.4kHz, -40dBm 

~~i'iv-""Jv RxL1 -16.5 -13.5 -10.5 dBm 
SP=55nF, Loss=?dB 
LINE ..A..1:J=300Hz, -14dBm 

~~i'iv-""Jv RxL2 -12.7 -9.7 -6.7 dBm 
SP=55nF, Loss=3dB 
LINE ..A..1:J=1kHz, -14dBm 

~~i'iv-""Jv RxL3 -12.2 -9.2 -6.2 dBm 
SP=55nF, Loss=OdB 
LINE A1:J=3.4kHz, -14dBm 

DTMF$t:l:lv«Jv OoL -13.1 -9.9 -5.7 dBm 
L1, L2=600Q, Loss=OdB 
697Hz 

DTMF$t:l:Jv/\;)v OoH -11.2 -8.0 -4.7 dBm 
L1, L2=600Q, Loss=OdB 
1477Hz 

DTMF .lR/$ Don - - 8.0 % 
L1, L2=600Q, Loss=?dB 
fl\;ij¥ 

DTMF.lR$ Dor2 - - 4.0 % L1, L2=600Q, Loss=?dB 
@iii¥ 

;< 'E 1) fliH#'ill:ilii IMR - 0.1 - µA Voo=2.5V 

~-;Jf- F:::i /:$17 H!#i:. R1K - - 1 kQ R1-R5, C1-C3mf-

~-;ff- F:g:• C1K - - 30 pF R1-R5, C1-C3mf-

~~Jj!j])J.li@: Fosc - 3.58 - MHz 

~-..A..:tJP#Fai TKO 40 - - ms 

:l"v17tt BR - 63 - % 

t:l:J:tJHJv;;!. v- I- PR1 - 18.6 - pps ?pin, 5pin 11*"1i 

t:!:J:tJHJt-;;:zv-t-. PR2 - 9.3 - pps ?pin, 11 pin :lt*7C 

;I 'E 1) 7 I) 7P#Fai ToHP 16 - - ms ON-HOOK P#Fai 

DTMF t:l:J:tJP#rai TMF - 75 - ms 

;f--;;:z·n;trai Tp - 3.75 - s I 
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/\-{ 7· ') ·~ r-:· IC/Hybrid ICs BP3002/BP3003/BP3004/BP3005 

• BP3005 

Parameter Symbol Min. Typ. Max. Unit Conditions 

71 '...-'i~EE VL 4.0 5.2 6.0 v IL=20mA 

ii!l:mU!.Ui'L OCR 200 260 300 Q IL =20mA 

:'.ilmH!l'it ACR-1 500 630 1 000 Q IL =300mA, lkHz 

:'.ilmH!l'it ACR-2 420 550 850 Q IL=70mA, 1kHz 

>!ii;I;t..-«Jt- Txu -7.7 -4.7 -1.7 dBm 
L1, L2=600Q, Loss=7dB 
MIC J...1J=300Hz, -40dBm 

>!ii;l;t..-«Jt- TxL2 -5.7 -2.7 0.3 dBm 
L1, L2=600Q, Loss=3dB 
MIC J...1J=1kHz, -40dBm 

>!ii;I;i...-r.;·Jt- TxL3 -9.5 -6.5 -3.5 dBm 
L1, L2=600Q, Loss=OdB 
MIC J...1J=3.4kHz, -40dBm 

ijtii;I;v«Jt- Rxu -16.5 -13.5 -10.5 dBm 
SP=55nF, Loss=7dB 
LINE J...1J=300Hz, -14dBm 

ijtii;I; v r.;'Jt- RxL2 -12.7 -9.7 -6.7 dBm 
SP=55nF, Loss=3dB 
LINE J...1J=1kHz, -14dBm 

ijtii;I; i...-r.;·1v RxL3 -12.2 -9.2 -6.2 dBm 
SP=55nF, Loss=OdB 
LINE J...1J=3.4kHz, -14dBm 

DTMF>!:±lvl'\)v OoL -7.5 -6.0 -2.6 dBm 
L1, L2=600Q 
697Hz, IL =20mA 

DTMF>!:±lvl'\)v OoH -5.5 -3.5 -0.6 dBm 
L1, L2=6000Q 
1477Hz, IL =20mA 

DTMF~$ Dor1 - - 8.0 % L1, L2=600Q' Loss=7dB 
iltllf 

DTMF~$ DoT2 - - 6.0 % L1, L2=600Q, Loss=7dB 
~llf 

;I. 't IJ fJiHi\'~ili IMR - 0.1 - µA Voo=2.5V 

~-;J<- ft:::i;,?z-7 H!l'it R1K - - 1 kQ R1-R5, C1-C3~i'-

~ -;j{- l'·:g:1: C1K - - 30 pF R1-R5, C1-C3~T 

~:li~i&'~ Fosc - 3.58 - MHz 

~ - J...1J Pil'ra9 TKo 40 - - ms 

::ft..-1'/'J:t BR - 63 - % 

:±11JttJv.Av- t- PR1 - 18.6 - pps ?pin, Spin Ii~ 

:±11JttJv.Av- t- PR2 - 9.3 - pps ?pin, 11 pin Ii~ 

;1. .:i: 1J -7 1J 7"Pi\'ra9 ToHP 16 - - ms ON-HOOK P~r.11 

DTMF :±I 1JP~ra9 TMF ·- 75 - ms 

;J;'-.A'ai\'ra9 Tp - 3.75 - s 

1774 RD Nm 



ii z a 

..... 

...... ...... 
UI 

7 1' / / 1' ;(~<t~ 

FILTER r---, 
L 1 ----+, r+---<i a 

l~lT1 

L2~b 

2kO(BP3002) 
5.6kO(BP3003) 

ON 0.9µF t 
• H0~1 Rl 

L1~ .f---'\IVI 
SW 1 OFF 211-. 

HOOK 
L2 ~ 

ON HOOK/OFF HOOK STATUS 

2 3 

2of7~->f.-1' 
"'l ~ 1) 'Y 7 ;!. 

KYd1 

----, ... ~~~ 

J±:1lt;i. t.'-tJ­
(40nF) 

"C:JSPrl 
0 

Control 
Cir curt 

Dialer Circuit . 

. Ddl * J{:y7J'·y:f~itll ~ 

-~,* 
~-5-3V 

illi!MI - <HI~ 

~SPr2 

Trl~O -1200 

n0.22:F 

IJ/;lj-J!l;i.t.'-tJI: 
sn;i. t'-tJ~itm 
T 9 >ll€l-

ECM ~/1' T ~ ·y 7;i.t.'-:IJ-(1500-2500) 
MCn1 0 
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I\~ "i 1) ·:1 i-:· IC/Hybrid ICs 

r}'l § BP3002 BP3003 

Wtttlilli¥$ '!ll:Ji.li1~Yili* Bell¥$ 
tll.\fittlilli¥$ 

71/'!ll:J± VL(IL =20mA) 4.8V 5.2V 

ii~li<f>ilmtl!Uit DCR1 (IL =20mA) 2400 2600 

DTMF i~J:I:\ v«Jv OoL -9.9dBm -4.5dBm 

m (L1, L2=6000 697Hz) (Loss=OdB) (IL =20mA) 

DTMF *tll v/"\'Jv OoH -8.0dBm -2.5dBm 
(L1. L2=6000 1477Hz) (Loss=OdB) (IL=20mA) 

~ DTMFJ:'[$ DoT2 
(L1. L2=6000, Loss=7dBm ~lll) 

4%MAX 6%MAX 

5f1-\'1r1i..:;i. :iv17J:t BR 66% 63% 

~a! v/"\"JV(UNE J...:1J=300Hz, 
-14dBm) 

RNt1 (Loss=7dB) -31.5dBm (SP=2000) 
~ 

RNt2 (Loss=3dB) -29.0dBm (SP=2000) 

a! 
RNt3 (Loss=OdB) -28.0dBm (SP=2000) 

~a!.Ef.IXl::'-1.J 'i17" ~ ·;; 7 :;i. l::'-1.1(1500-2500) 
(:$1~1til!l&l:iftfJQ(:J: fJ 80 X l::'-1Jtf 
li*"!'CiiJllE) 

*a!v/"\"Ji.-(L1. L2=6000 l 

TNt1 (Loss=7dB, MICJ...:fJ 
-29.5dBm 

=300Hz, -40dBm) 

* TN12( Loss=3dB, MIC)... :1J 
=1 kHz, -40dBm) 

-21.5dBm 

a! TN13(Loss=OdB, MICJ...:fJ 
-22.5dBm 

=3.4kHz, -40dBm) 

*aili.Ef.1717 ECM(V=2V, Z=2.2k0~1T) 

i'if~''i£~ 1-4pin Faii: ::::J /j-'/-tt Hi*>!: L, "l~ 

~9.Qo 

0.002µ FJ:J T 

'~(11 
IJ 

;.... 
jl§-]1:~~ 2-3pin Fai (;:lftlit ! Ii*>!: 9 .Q 1J> >Z. (;J:, 

jj" 2pin tfE'!lt"7"-tf-Faii:Jftlit!li*1'0 L, 

l~~9.Qo 

oaJo9J 1k0 2 

J:J..lo 3 3U;t 3 

:$1"1 J7 Jj,f~~tll:fJO) Ill\ 
::::i;.... t-CJ-Jvf/lilig 

RDNrn 

BP3002/BP3003/BP3004/BP3005 

BP3004 BP3005 

'!ll:Jl.lif~Yili* Bell¥$ 
f/Jifittlilli¥$ 

4.8V 5.2V 

2400 2600 

-9.9dBm -6.0dBm 
(Loss=OdB) (IL=20mA) 

-8.0dBm -3.5dBm 
(Loss=OdB) (IL=20mA) 

4%MAX 6%MAX 

66% 63% 

-13.5dBm (SP=55nF) 

-9.7dBm (SP=55nF) 

-9.2dBm (SP=55nF) 

/±'!!!: :;i. 1::· -1.J (55nF) ( :5'HtilBo~ftfJQ 
~J:ij5f1j-~~7Xl::'-1J~80 
XI::' -;IJ tfli*>l:RJllEJ 

-4.7dBm 

-2.7dBm 

-6.5dBm 

B:ill:•1'J, 3W, 'i1-J-2. ·;;'7•1'7 
(:5'HtilB1l'MtfJQ(:J: fJ ECM) 

3-4pin Fai(:jftli'i:Hi~9.Q1J>)(_(;J:, 
1-4pin Fai(: ::::J /7/-tt Hi*>!: L, l~ 
~9.Qo 

50k0-500kO 0.005µFJ:JT 

"''[f "';f 
D~~ 3Uol-4 
·~·~ 

2pin t I±~ :7"-tf-Fai (:lftlit ! Ii*>!: L, 
l~~9.Qo 

oq] 
17pin= y· -:$1'1 J7 Ji.-tll:fJ~.tl: 
17pin= ::t- -:1;....-5f1 J7 Jvtll :fJiiJllE 
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/\ "( 7· IJ -:; I-- IC/Hybrid ICs BP3008/BP3009 

BP3008 
BP3009 

FAX Mlibll~Jti.:i..= ·;1 ~ 

Telephone Sets for FAX 

BP3008/BP3009 l;l:, FAX ~O)Ylfii*.WK C: O)flfi'JH ~­
~ml~ ~t.:~~iU1'!1.::. ·:t t- ~"9 o 

•Ml!t 
1) iiUllflttit1ifi ~1lf <~:IE: vr ts f)' LP ~l±lffl 7 ;;t ":h 

:170)flflJt:;lfiiJlig (220 0 at 20mA)o 

2) '1"/7·:t?'.'i17'Jv, 1¥\iftilJf.llltfiiJlig 
3) :::.·;1?:J.'.'i{7'Jv, 77·;1).t::i, ;F--:J.':&lf1J5f17' 

Jv0).Wlib1f ~ .Q o 

4) "'-lit~'l§-l±J1JYlfiiT-iJ>"~.Qo 

5) ~~!.WO)~*.Wlig ~ "9 r.;: z ~il ~ -r ~' .Q o 

6) 8*00~~~~~-~-~*.WKtt~~~~M~ 

(BP3008)o *00, :h-J-'.'i~Ltl:: Bell ~~l::~<J~ 

(BP3009)o 

• JJ.11.t 
7 7' ·:t? :J.ffl~~!.W:&lfmJ;t.WK 

BP3008/BP3009 are telephone units developed for 
connecting to terminal devices e.g.FAX. 

•Features 

1 ) DC resistance is set so low as connectable to a LP 
detecting photo coupler(220 Q at 20 mA). 

2) You can use ON HOOK DIAL and hold control. 
3) This unit provides the functions of mix dial.flash, 

pause and redial. 
4) There is an output terminal for checking key sound. 
5) All fundamental functions of a telephoneset are built 

in. 
6) BP3008 conforms to the technical standard for tele­

communication terminal devices.while BP3009 com­
plying with the Bell standard for the U.S.A.and 
Canada. 

• Applications 

Telephone sets and related devices for Fax. 
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I\ -f 7· 1) ·;; !-- IC/Hybrid I Cs BP3008/BP3009 

•*~'1"~~/Dimensions (Unit: mm) 

1:::·:.-NO. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

x 
~ "' :::; 

=+ 
0 
cC 

q 

+I 
~ 

1.4±0.2 

2.54±02 

2.0Max.-f--1--------"2"".54.:..:X.:...:1-"-'3==-:3:::::3.""02:..__ __ _ 

I 
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I\ -17' IJ •J " IC/Hybrid ICs BP3008/BP3009 

• -~U'l~~t:i/Electrical Characteristics (Ta = 25'C) 

• BP3008 

Parameter Symbol Min. Typ. Max. Unit Conditions 

71/'il!:I± VL 3.8 4.4 4.8 v IL= 20mA 

iili:inlt.!.t:i'it OCR 190 220 240 0 IL= 20mA 

*iii!iv«Jv Txu -16.3 -13.3 -10.3 dBm L1, L2=6000, Loss=7dB, MIC A. '/J = 300Hz, -40dBm 

*iii!iv«Jv TxL2 -17.5 -14.5 - 11.5 dBm L1, L2 = 600 0, Loss= 3dB, MIC A.'/J = 1kHz, -40dBm 

*ili!iv«Ji- TxL3 -26.7 -23.7 ~ 20.7 dBm L1, L2 = 600 0, Loss=OdB, MIC A. '/J = 3.4kHz, -40dBm 

~iii!iv-"'lv Rxu -17.4 - 14.4 - 11.4 dBm SP= 55nF, Loss= ?dB, LINE A.'/J= 300Hz, - 14dBm 

~iii!; j/A;'Jj, RxL2 -16.8 -13.8 -10.8 dBm SP= 55nF, Loss= 3dB, LINE A.'/J= 1kHz, -14dBm 

~iii!iv-"·11- RxL3 -18.2 -15.2 - 12.2 dBm SP= 55nF, Loss= OdB, LINE A.'/J= 3.4kHz, -14dBm 

DTMF *:±l v«Jv OoL -10.2 -7.2 -4.2 dBm L1,L2=6000, Loss= ?dB, 697Hz 

DTMF *:±l v«Jv OoH -8.5 - 5.5 +2.5 dBm L1, L2= 6000, Loss= ?dB, 1477Hz 

DTMF:ili:$ Don - 8.0 - % L1,L2=6000, Loss= ?dB, f!UI¥ 

DTMF:ili:$ DoT2 - 4.0 - % L1, L2 = 6000, Loss= ?dB, ~M 

:iv 1"71t BR 66.2 66.6 67.0 % 

:±J'fJ1~Jv.Av-" PR1 19.63 19.73 19.83 pps 14pin - 13pin t~ii'C 

:±l'/JHJv.Av-" PH2 9.81 9.80 9.91 pps 14pin open 

;f--.A·llil'rai Tp 3.50 3.60 3.62 s 

7 7 ·:1::.. .:iP<¥rai TFL 604 608 612 ms 

f..-/:±J'/Jlli\'l"ai TMF 70.5 70.9 71.3 ms ') :$1' 1 ]7 Jj, 

IJ / ;l:fQHbr.IHlfl'il!:I± Vs1 - 21.5 - v L1, L2 AC ~n!Jo 

'J :..-:tfl±l'/J v«!v VRG - 27.0 - Vp-p L1, L2 75Vrms 16Hz 

• BP3009 

Parameter Symbol Min. Typ. Max. Unit Conditions 

71/'il!:I± VL 3.9 4.4 4.8 v IL= 20mA 

iili:mHft#L OCR 180 220 240 0 IL= 20mA 

*iii!iv-"·11- TxL1 -16.3 -13.3 -10.3 dBm Lh L2= 600 Q, Loss= ?dB, MIC A.'/J= 300Hz, -40dBm 

*iii!iv-"''Jv TxL2 -17.5 -14.5 -11.5 dBm L1, L2 = 600 Q, Loss= 3dB, MIC A.'/J= 1kHz, -40dBm 

*iii!iv-"'Jv TxL3 - 26.7 -23.7 - 20.7 dBm L1, L2 = 600 0, Loss= OdB, MIC A. '/J = 3.4kHz, -40dBm 

~iii!iv-"''Jv RxL1 -17.4 -14.4 -11.4 dBm SP= 55nF, Loss= ?dB, LINE A.'/J= 300Hz, -14dBm 

~iii!iv-"''Jv RxL2 -16.8 -13.8 -10.8 dBm SP=55nF, Loss= 3dB, LINE A.'/J= 1kHz, -14dBm 

~ili!iv«Ji- RxLJ -18.2 -15.2 -12.2 dBm SP=55nF, Loss=OdB, LINE A.'/J= 3.4kHz, -14dBm 

DTMF *til v-"''Jv OoL -7.5 -4.5 -1,5 dBm L1,L2=6000, IL = 20mA, 697Hz 

DTMF *:±l v«Jv OoH -5.5 -2.5 +o.5 dBm L1, L2=6000, IL= 20mA, 1477Hz 

DTMF:ili:$ Don - 8.0 - % L1,L2=6000, Loss= ?dB, f!UI¥ 

DTMF:ili:$ DoT2 - 4.0 - % L1, L2 = 6000, Loss= ?dB, ~M 

:iv1'71l:: BR 59.7 60.0 60.3 % 

:±l'/JHJv.Av-" PR1 19.63 19.73 19.83 pps 14pin - 13pin m*1C 

:±l'/JHJv.At..--1- PH2 9.81 9.86 9.91 pps 14pin open 

;f--.A·lfflrai Tp 3.58 3.60 3.62 s 

7 7 ·:1 ::.. .:i P<¥rai TFL 604 608 612 ms 

f..-/:±l'/Jlli\'/"ai TMF 70.5 70.9 71.3 ms IJ :$1' 1J7 M<j 

') / :tJq~jiJ~~'il!:I± Vs1 - 21.5 - v L1, L2 AC ~n!Jo ' 

IJ /:tf:±J'/Jl/A;'Jj, VRG - 27.0 - Vp-p L1, L2 75V mlS 16Hz 
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IV( 7· 1; '/ t- IC/Hybrid ICs 

• ~-r•ll~ill!JJ 

(1) iJ /:tflE!~.fMmE (1, 2pin) 

tftm (1k0-5.6kQ) ::J/7'/-tt (0.68µF-1.2µF/250V 

.l/~-7) ili?IJ::?-·;1 l-'7-?iimVt3pin (4pin) ':tt*>'C 

9 .Q i.J', 7·;1?7-1·;17 iim l., TIEl~~':ttit'C l., t9 o 2pin t;J: 

4pin (3pin) '::lt*>'C I., T < tC. ~ c 'o 

(2) L1, L2n (3, 4pin) 

ili:tUW, 7 ·;1? 7- 1 ·;17 i im l., T~8!1E1*-*'::tt*>'C l., t 9 o 

.i.::.·;1 H~flB':';J:~fEl~Jl-7.PE.~31.0H::~, 270V<T.l-tt-V'PE. 

~*=ft.J'A-::>Tc't9o 

7 ::;·:it)Jl.Afl!j!l:.<T.lt.: ~<T.liz ·;1 1- .ArJ1illi:1' ::i 1 Jv ( 500 µ H 

- 5mH), ::J /7'/-tj- (500pF ~ 5000pf/500V) 1'71 Jl-$1 i 

•MJilt l.,, .:i...::. ·;1 1--1"7 / F'::ttit'C9.Qt~~t.Js'di>1Jt9 o 

(3) 9~$7 ·;1 ?iMm•=r (5, ?pin) 

3pin t 5pin i:lt*>'C9.Qt.J>, 5pin i "H"v«Jt-1:9nti.:i.. 

.::.71-l*J$<T.ll-7/~7-$17-177W:it/t.,, IElaW~~ 

t.JS'IJ ;I; 9 o 

(4) GND •=r (6pin) 

7- 1:::-7;?- ·;1 I- '7-?, ?I' 17"7<T.l GND •T-1'9 o 

(5) :it-71 :iJv l--/t:1:1:1:J•=r (8pin) 

CMOS t±I :tJ 1: J: .Q :it- 71 ~l'Jv I- - / t±I :tJ•T-1'9 o DP 

~~~~~-A:1:J~Mt.,Tt±l:1:Jt.,t9o 

(6) ?1'17'Jv.A1J•=r (9-12, 15-18pin) 

ROW-1 - 4 t.JS' 9- ·12pin, COL-1 - 4t.Jf15- 18pin '=~ IJ 

t9o 81:::";1 l-~-;f,·- F.A:1:Jt.JSl:lJljg1', 3X4 (2of7) ~~ 

~-;F- F, 4X4<T.l~-;F- Ft.J'tt•T~t9o ~-ktJ 

t.J'~~c~.Qt.:~':';J:!j!-0) ROWA:ht!i!-<T.lCOL.A:hi 

~3-1-9.Qt.J>, !i!-<T.l ROW .:&tfCOLA:hifi'iJP~': "L" v 
"\'Jv': L,;1;9o ~-<T.l1H~:i00fi'ilP~:llJ!l.,';j:~~1'9o 1-->'E 

- F1'~>7'Jv l--/i~.J5-i~~~itt.:c'~~t;J: COL-4 i 

!!* < fi'il-0) ROW 3ZJ;J:, COL <T.l~ - HllP~':till"'f'f9 .Q;: t 

':J: 1Ji5Jtmt ~ 1Jt9o ~~~1.iT<iJO)~- i:llJ!"'f,f l.,f.:~~l;J: 

~~1'9o 

(ii) ff'il!:lillitl!:M*, 7 ;J:;t)~.A.:M*t: ROW, COL f~lflYffilf-;/J' i? 'f7 

/fl:~'§ pf O):::J /j''/-lj'~jJ*'1C9.Q1::1JJ~ii® IJ a:90 

(7) ;< "E 1) -1\ ·;1? 7" ·;17°•=r (13pin) 

2.5V 1-:.l..lO)~J± i f:P1.J09 .Q;: t ': J: IJ, 1J /§ 17' Jv ;;1. -=i: 

1) -1\ ·;1? 7" ·;17°iJs·1' ~ ;!; 9 0 *~)i!JHHF.19 .Q~~l;J:, 

~)M[l!j!l:.J'IM 11· 1 :it- F i:lt*>'C t., T < tC. ~ c 'o 

BP3008/BP3009 

(8) MODE IN •=r (14pin) 

CMOS A:tJ,:J: .Q DP/DTMF "E- Fi:JJ~x•T-1'9 o 

"L" v«Jl-1' DTMF"E- F, "H" v«Jl-1' 20pps"E- I'', 

"OPEN" 1' 10pps "E- I'' t ~ IJ * 9 0 •=rt ~;mw,.,O)~ 
~ 1J - ? tftrn:1;;1: 2M o t ~ IJ * 9 o l*lflBt: .11 7-"~j}Jf'FBn 

11:.ffl': GND t O)r,,,,: 1000pF t.Jf A-:> Tc\* 9 0 

(9) /\/Fi! ·;1 l-~8!•=f (19, 20pin) 

/§ 11- '2. ·;1? v ~ -1\ (200 Mill) f ili:tt 1''71 :it.J'i5J 

(;ig1'9o ~8!v"\'Jt-H\iJJl9.Q~~l;J: 19pin ':tftmf:lt 

it'CL,T~Jll.,T( tC.~c'o 

(10) 1\/ l''-tz ·;1 H~8!•=r (21, 22pin) 

1±:~?1?tlit'Cffll:~-::>Tc't90)1', ECM i{ieffl~ti 

.Qt~ 1: ';J: 21, 22pin 1: 0.01 µ F fiJlO) ::i / 7'/-tf (DC 

~71-ffll t1~na1t<T.lfilfit(ij1;..-~Jlffl) tm• 
l.,T(tC.~c'o tt.:, ECMffl~)!im~9.Q~~l;J: 
21pin t 6pin (GND) O)r .. it 22pin C:: 23pin (BIAS) 0) 

r .. i,: 1k Of!ilJlO)tftmHt• t., T < tc.· ~ c 'o /§ 11- '2. ·;1? 

"'1 ?Mffl~,;J:~M::i /7/-ttfili?IJl:J..n T < tC. ~ c'o 

(11) ECM:ttit'Cffl1\17"7-•=f (23pin) 

"'111:: ECM fftffl~ti.Q~~1;;1:, 22pin cO)r,,i1: 1k 

Qf~Jl<T.ltftmitl*>'C t., T < tC. ~ c 'o 

(12) RSUt••=r (24, 25pin) 

1J ;..- tf 0) j}Jf'F~ 9il~EE H~~ 9 .Q •=r z.· 9 o 24pin t 
25pinO)r .. it: 1.8kOJ:l..l<T.lt!mi.AnT< tC.~c'o l*lflBI: 

1.8kOO)tfffitt.JS'J..-::> -rs IJ, :.O)tffm uB1J1:.A.Q:. e: t: 
~ IJ;I; 9 o tftfit{ifit.Jfl]\ ~ ( lj:-.Q C ~9i)~J±t.JS'_lf.JS'IJ ;I; 9 o 

(13) IJ /jj··~~Jl•=f (26pin) 

~/ti<T.la~i~Jl9.Q•=f1'9oV~nC::<T.l~~•rn: 

(470k Q J...1..l) .:SZ. l;J: ::i / 7/-tt (470pFJ...1"'f) i:lt*>'C t., T 

< tc.·~c'o l*lflBt: 220kQO)fffmC:: 1500pF<T.l::i/7/-tt 

t.JS'.A -::> T c \ * 9 0 

(14) IJ/jj'GND•=f (27pin) 

1) / jj .. *O) GND •T-1'9 o 

(15) I)/ jj't±l:tJ•=f (28pin) 

1±~7.l:::-~iii[:ltF71~1'~t9oaii~Jl9.Qc 

~ 1: ttii[?IJ,:tftmi xn .Q:. t t: c1:: IJ i5Jf'ig1'9 0 
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I\-'( 7· ') '/ I-- IC/Hybrid I Cs BP3008/BP3009 

o Jifj Jijf§lj/ Application Example 

q:G:G G x x x x 
...... 0 0 .... 

23 2 21 6 

RINGER 
l-------ir27l----,__ ___ _Jo d BUZZER 

'----~----' 470kO:--.RINGER 
>-------~ FREQUENCY 

AUDIBLE 
TONE 

1782 

10PPS o 

PB l 

SPEECH 
NETWORK 

DIALER 

RDNrn 

CONTROL 

1.Bk!l - RINGER 
•41----' START LEVEL' 

2 2 T 

4 5 6 F 

7 8 9 

* 0 # RD 

R, 

R, 

R, 



/\-( 7 IJ ·~ !-- IC/Hybrid ICs 

BP3303/BP3304 

BP3303/BP3304 l;I:, ~Ut11' 17' Jv, ~;... 7·;;?11' 17 Jv, 

;1. o 7 1 'f-ti¥iiflfig ~ ~?tll&Uf:l.i.::. ") I- -CST o 

/\/ l"i?·;; 1-, "1-tf-, ::f'-if-- t:'~H-tbU"t.Qt.:lt"t'._ 

s!flff~Jilt ~*To 

• M:I: 
1) ifUlUU;t'fil ~-fft; < ii:iE ~ Z c1i> IJ, LP ~l:l:lffl 7 :t 1-1.l 

:17Q)Jliil!;lfiiJfm"t' FAX ~"'Q)~;fJ;Dii]'figo 

2) 16ti 20JiiiQ)~Hil 11' 17' Jvt:> J: 'CJ 32 fiQ) •J 11' 17' Jv'/Jf 

iiJfmo 

3) ~1::i;...~tH!~-rs•J, ~/7·:1?11'17'Jv, ;1.0 

71 'f-ti!i¥fiflfmtfc1i> .Qo 

4) jffa~l:l:l Cl, 11' 17' Jv~l:l:l~l:l:l DI fiii]'figo 

5) !7?7.11'17~. 777~i. *-~ 77~;...~ 
flfigo 

6) ;1. o 7 1 Q)i~URtf"t' i! .Q o 

BP3303-7 /BP3304-7 

r~Q)fi;lf*.J r~•J-/.A •J-"17..J 

BP3303-8/BP3304-8 

r1.I.A1171.J r"'-1~i-1".J 

7) B*~~~~~---~fa~*flHtt~~~~MliD 

(BP3304)o * ~. "h -J- §~It I: Bell ~* 1: ~;f JO 
(BP3303)o 

•JDlt 
FAX mts!fl, TV Ca!fl, fi!rj:ljjiif-Califl~ 

BP3303/BP3304 

••n•~m.:i.= ·~ t­
Multitunction Telephone Sets 

BP3303 and BP3304 are telephone units with abbrevi­
ated dialing, onhook dialing and holding with melody. 
You can complete a telephoneset only by adding hand­
set, buzzer, keyboard, etc. 

e Features 

1 ) DC resistance is set so low as the Lp detection 
photocoupler is connectable. The units are applic­
able to FAX, etc. 

2) The abbreviated dialing of 16 digits and 20 stations 
and the redialling of 32 digits are operable. 

3) A microcomputer is mounted to provide onhook di­
aling and melody holding function. 

4) Incoming detection Cl and dial outgoing detection 
DI are operable. 

5) Other operable functions include mix dialing, flash, 
pose and hooking functions. 

6) You can select a melody amc..ng the following: 
BP3303-7 /BP3304-7 
"My Home at the Summit" and "Green Sleeves" 
BP3303-8/BP3304-8 
"Yesterday" and "Hey Judo" 

7) BP3004 conforms to technical standard for telecom­
munication terminal devices, while BP3003 com­
plying with the Bell standard for the U.S.A. and 
Canada. 

• Applications 

Telephonesets for Fax, TV telephonesets, answering/ 
recording telehonesets, etc. 

RDHIR 1783 
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/\ ~ 7· ') ·y f... IC/Hybrid ICs BP3303/BP3304 

• ~Hf~-1"~181/Dimensions (Unit:mm) 

73.0±0.5 

484 7 46454443424140-393837-363534333231302928 27 26 2& 

2.54 X23=58.42 

7.1Ma>< 
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I\ -f 7· 1) "J t-- IC/Hybrid I Cs 

• •m~~'li/Electrical Characteristics (Ta= 25·c) 

• BP3303 

Parameter Symbol Min. Typ. 

71/~JI VL 3.S 4.4 

ii!iilititl'it DCR 190 220 

m~i!iv«Jv Txu -16.3 -13.3 

m~i!i vA:')v TXL2 -17.5 -14.5 

m~i!iv"\)v TxL3 -26.7 -23.7 

~~i!ivA:'JL- Rxu -17.4 -14.4 

~~i!iv«JL- RxL2 -16.S -13.S 

~~i!iv«Jv RXL3 -1S.2 -15.2 

fl!IJtivA:'JL- ST -26.0 -20.0 

DTMFmi:llv«JL- OoL -7.5 -4.5 

DTMF i!l:ll v"\)v OoH -5.5 -2.5 

1J / :t.fnHbml~~JI Vs1 16.5 19.5 

'J :..- :t.fl:ll/J vA:'Jv VRQ 15.5 22.0 

;( 'E IJ 1*M~ilit IMR - 1.0 

~~~iBi~ Fosc - 500.0 

;< 1 '7 :7'1.--1 '7 .H: BR 59.0 60.0 

lfl1J1tJv:<. v- t- PR1 - 10.3 

lfl/JHJL-;A. v- I- PR2 - 20.6 

3'.tilitfgj'it ACR1 500 700 

:itilititl'it ACR2 420 600 

Max. Unit 

4.S v 

240 Q 

-10.3 dBm 

-11.5 dBm 

-20.7 dBm 

-11.4 dBm 

-10.S dBm 

-12.2 dBm 

-17.0 dBm 

-1.5 dBm 

0.5 dBm 

22.5 v 

2S.5 Vp_p 

- µA 

- kHz 

61.0 % 

- pps 

- pps 

1 000 Q 

S50 Q 

RDNrn 

BP3303/BP3304 

Conditions 

IL =20mA, OFF-HOOK 

IL =20mA, OFF-HOOK 

L1, L2=6000, Loss=7dB 
MIC J../J=300Hz, -50dBm 

L1. L2=600Q, Loss=3dB 
MIC .A.:IJ=1kHz, -50dBm 

L1, L2=6000, Loss=OdB 
MIC J../J=3.4kHz, -50dBm 

SP=55nF, Loss=7dB 
LINE J../J=300Hz, -14dBm 

SP=55nF, Loss=3dB 
LINE J../J=1kHz, -14dBm 

SP=55nF, Loss=OdB 
LINE J../J=3.4kHz, -14dBm 

SP=55nF, Loss=3dBm 
MIC J../J=1kHz, -50dBm 

L1, L2=600Q, IL=20mA 
697Hz, SW4=PB 

L1, L2=600Q, IL=20mA 
1477Hz, SW4=PB 

6pin, 11 pin r~i DC ~n:IJO 
Spin, 11pin 40nF~Yilii 

6pin, 11 pin r~i 24V ffibO 
Spin, 11 pin 40nF ~Yilii 

17pin 3.ov ~n !Jo, ON-HOOK,;< 
'E 1J1*Mlli¥ 

SW4=DP 

SW4=DP, SW5=10P 

SW4=DP, SW5=20P 

IL =300mA, OFF-HOOK, 
f=1kHz 

IL =70mA, OFF-HOOK, f=1kHz 

1785 

)fl 
ffl 

I 



/\-'( 7· 1; ':I .1-- IC/Hybrid ICs BP3303/BP3304 

• BP3304 

Parameter Symbol Min. Typ. Max. Unit Conditions 

71/•I± VL 3.8 4.4 4.8 v IL =20mA, OFF-HOOK 

iUlllUit OCR 190 220 240 Q IL =20mA, OFF-HOOK 

llS~v"'J" Txl1 -16.3 -13.3 -10.3 dBm 
L1, L2=600Q, Loss=7dB 
MIC A.1:!=300Hz, -50dBm 

llS~v"'J" TxL2 -17.5 -14.5 -11.5 dBm 
L1, L2=600Q, Loss=3dB 
MIC A.:tJ=1kHz, -50dBm 

llS~v"'J" Txl3 -26.7 -23.7 -20.7 dBm 
L1, L2=600Q, Loss=OdB 
MIC A.:tJ=3.4kHz, -50dBm 

~~v-"'"Jv RxL1 -17.4 -14.4 -11.4 dBm 
SP=55nF, Loss=7dB 
LINE A.1:J=300Hz, -14dBm 

~~i!iv"'J" RxL2 -16.8 -13.8 -10.8 dBm 
SP=55nF, Loss=3dB 
LINE A.1:!=1 kHz, -14dBm 

~ili!iv"'J" RxL3 -18.2 -15.2 -12.2 dBm 
SP=55nF, Loss=OdB 
LINE A.:tJ=3'.4kHz, -14dBm 

1!11Jffv-"'J" ST -26.0 -20.0 -17.0 dBm 
SP=55nF, Loss=3dBm 
MIC A.1:!=1kHz, -50dBm 

DTMF l?Sl±I v-"'Jv OoL -10.9 -7.2 -3.5 dBm 
L1, L2=600Q, Loss=7dB 
697Hz, SW4=PB 

DTMF l?Sl±I v-"'Jv OoH -9.0 -5.0 -2.5 dBm 
L1, L2=600Q, Loss=7dB 
1477Hz, SW4=PB 

I) / :fll!ilJJf;IJM'l•J± Vs1 16.5 19.5 22.5 v 6pin, 11 pin 1111 DC f:f.JbO 
8pin, 11 pin 40nF ~-

IJ /:fll±l:hv-"'J" VRO 15.5 22.0 28.5 v 6pin, 11pin1111 24V f:f.Jbo 
8pin, 11 pin 40nF ~-

;I. 'E IJ "f*ffl•)l IMR - 1.0 - µA 17pin 3.0V r=JJbO 
ON-HOOK,;!. 'E 1)-f*ffl~ 

~tilllilHk Fosc - 500 - kHz 

;1.1? · :iv1'JJ:I: BR 65.0 66.7 68.0 % SW4=DP 

l±l:tJmi...Av- t- PR1 - 10.3 - pps SW4=DP, SW5=10P 

1±11J1~Jv.Av- t- PR2 - 20.6 - pps SW4=DP, SW5=20P 

3'.cillU!Uii: AcR1 500 700 1 000 Q IL =300mA, OFF-HOOK, 
f=1kHz 

3'.c)Jlflt:tfi: AcR2 420 600 850 Q IL =70mA, OFF-HOOK, f=1kHz 
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I\ 1' 7· IJ ·y ·t- IC/Hybrid ICs 

• iiiiiT-llftfill.lll'I 
(1)L1, L2Yi/if- (1, 2pin) 

iiUl3Ut, 7"J?7.1"J7 f lm. L. Z~~!191**':•~ L. ;J: To 

7::hh.!E.A.Bnl.l:.<7)t.:.11':li!·;; t-.A.D#lfi:1.'::J1Jt- (500µH 

-5mH), ::i / 7 /if (500pF-5000pF /500V) 1.' 7 1 

~9fmdL., 1=7t-?7/FC:.~T~~-ff~ij;J: 

To 1=·;; t-i7qflB,:ti~l±/\'Jt-7.R,Hll<7)t.:.11':l, 360V<7)-tf 

- :)R .. Wl3l*f-:lf.A. -::i Z 1.. \;!:To 

1(2)'J /:;lj'@**tl*1CYi!if- (3, 4pin) 

tff: tt ( 1 k 0 - 3k 0 ) , ::i / 7 / -tf ( 0.68 µ F - 1.2 µ F 

I 250V .I / ;f- - 7 ) iiHIJ ;?- ·;; t- '7 - ? f lm. L, Z 1 pin ': tl 

*1CT ~ tJ>, 7 ·;;? ;;<.1·;;7flm.L.Z191~':tt*1C L, ;J: To 

3pin (;!: 2pin ':tl*1C L, Z < tC. ~I.. \o 

(3)'J :.--::l:fR!Hh~7f-Yi!if- (5, 6pin) 

LED f fl*1CT ~;:: (:: C: J: IJ, IJ / ::l:fllHJJ~Jt~ (:: (l!i]Jt~ [, Z 

.. ~!IT~7f-tJ'>""1.'8;l:To 7;t t-:h1'7ftl*1C9tttffff~~t±l 

tJ'>""1,' 8 * 9 0 

'f'~<l)JJj~(: (;!::;, 3 - t- L, Z < tC. ~ 1.. \o * t.:, "J rt"- :$1' 

1::t- F (5-10V) ftiP.A.9~Z:cC:J:•J, l!itim.I~~ 

I± f J:.Cf~;:: c tJt"ii]"ljg1,'9 o 

(4 )RSL tl*1CYi!if- (?pin) 

IJ /jj"<7)j}Jf'J:mJ~~f:Ef~:JE:9~Yi/if-1.'9 0 11pin c<l)rai 

(::: 4k 0-10k0 <7)f~ttftl*1C [, l'"f ~ \, \0 ~,~<7) ;f;: \, \ (:: 

8 (;!: OPEN 1.'ffffl L, Z < tC. ~I.. \o 

(5)'J /:;IJ't±l:tJYilif- (8, 11pin) 

l±~;;<.~-:1Jf~tlF71~1.'8;J:9o9Il~~T~c 

8 (;::: (;f:~?IJC:f~:f'.itf AfL~ Z: C (;: J: IJ ii]"ljg1,'9 o 

(6)'J /::l:f9f{~~Yi!if- (9,10pin) 

~tt~mttf9~~z:cc:J:ij9~1R~~;::e:W1.'8;J: 

To 1~:f'.it1i9:tJf1j\~<f.i:~(:~t,\8C:t.i:•J;l:9o 

(7)GND ~T ( 12, 48pin) 

;;<.t:0 -7;?-·;; t-'7-?, :$1'17'7, <1::J/<7)GND~f-

1.' To 12pin, 48pin (;J:i7qflB1.'tl*1C ~ tt n \ ;J: To 

(8)7·;;?7.1·;;7~f- (13, 14pin) 

;f777?•;<-?j}J~<7);A.177ffl~[,;J:9 0 1=7 

H"iflB1.' t- 7/:/';;<.97.1·;;7 C:M?IH: ;f;: -::i z1, \~ t.:.11':l, 

1¥00'*1':::::t:.--7 ·;;? ~u~'= ti: -::i z t@**tl~ ,;1:~1¥ ~ tt * 
To 

BP3303/BP3304 

(9)VL~T (15pin) 

191**~m1J&t±ll,~f-1.'9o @~$tJftlttr.:~ttt.:c8(:, -:11 
7' J(,J~Ji, ;;<. F71 ::f@~f:U~J: IJ t±l:1J 11& IJ t:l:l L, n \ ;J: T 0 

d:: -::i Z /\'Jt-;;<. :$1' 17' Jt-*t:l:lPi¥(it:f:l:1:JtJff¥Ji*1;J~ ti., lm.~!-C: 

(;f:@**1;§-%tJ'>""!i['.!: [, l \, \ * 9 0 

Z:<7)~f-C:•*1C9~@~(:J: IJ:;.$;1= ·;; t-7 ·;; :f1J /?<7) 

ACR, OCR (i.~HIJ-$TtdtTtJffJ ;J: T 0 t- 7/.A11~.ffl L, 

t.:JIA/IO~~!J~'7-7' / 1'~)MiC:~iii1.'9 o 

(10);( T IJ J'i •;;? )' •;; 7°~T ( 16, 17pin) 

2.5V ~JJ:.<7)~)± HP:IJH .Q;:: (:: '::: d:: IJ' ~~ :$1' 17' )(, ;( 

T IJ J\ •;;? 7' •;; 7°:/f1,' 8 ;J: 9 0 16pin {fffl<l)JJj~(;f:, li'*' 
(IL =20-120mA) 1.' ti, ;;f / 7 ·;;? i:fi<l)JJ.J\ ·;;? 7' ·;; 1' 

L, * 9 o = ·;; :h F<l)JJj~(i 17pin HU.ffl L, Z < tC. ~ 1.. \o 

(11}(¥00.A.1 ·;;7Yi/if- (18pin) 

1 OOms J...:.t.t ?' 7 / F ( 12pin) ':::ii(:: i.Hf1¥00~xil~ '::: 41: I J , 

Mll;J<T.Q,:t;J:jijf,t 100msJ...:U .. ?7/ F':iic L.;J:Ta 1¥ 

OO~liW 7 ·;; ?~il~C~A:i~ tt "f~Jl: L. n \.Q<7)1.', ::t / 

77 ?~~1.'t•OO~~~~ft1.'To 77?;;<.177(:~ 

~C:T~Z:C:C:J:ij::t7-::t/-::t777?1.'•00Ml!;J<1.' 

8;l:Ta 

(12)11tli!iltll~f- (19, 22pin) 

;<071-IC (211tl) <l)JliltllfT~~f-1.', 22pin,:fl 

~T ~ tJ>;;t-1'/ c: T ~ tJ>1.'ltll El :liW I) flp IJ * T 0 

(13)::t/7·;;?:$1'17'Jt-.A.:1:Jillffif- (20, 21pin) 

::t / 7 ·;;?Pi¥, 20pin I 100ms J...:.(J:.? 7 / F ( 12pin) c: 

iicT c1¥001918~tJ.,..7 ·;;7 ~tt::t7 7 ·;; ?~xil~c ti: •J, " 

/Fi!7t-fl&ijJ:.~"9C::$1'17'~/?ff1.'8;l:TolmM 

f~21pin I 100msJ...:.lJ:.?'7/ F (12pin) c:iicTZ:c 

C: J: IJ 1¥00@8~tJ'>"" 1)-!! ·;; t- ~ti., ;;t / 7 ·;;? ~;*'.~C:~ I};!: 

"to 
;J: t.:, ¥iii 20pin I 100ms J..:.tJ:. 7·7 / F (12pin) c:ii 

C:T;: cc:J: -::iZ t::t/7 ·;; ?~~,:~1J ;!:To 

::t /7 ·;;? '.$i'17' Mi¥C:(;f:, ;< D7' 1-ti*t:l:l ~ tL;J:it lvo 

(14)HOOK SIG Yi/if- (23pin) 

::t / 7 ·;;? ~-17' JI-, 1¥00'*1c:7'? 7 1 7· Hi f;§-%tJt"t:f:l :1:J 

~ tt ;J: 9 o 9}$1~'7-7' :.-- 1'@8~1;:: <l)f;§-%1.'ffilJmT ~;: 

C:C:J:ijJIAfl'~M~tiW9W1.'8;l:Ta 

t:e:tJ~m;1:m$~)1[Eff~-::in\~t.:.l1':l 2v-5v 1.', t:e:tJ~ 

ml(i 0.1 mA J..:.lTC:JlilJBR L. Z < tC. ~ 1.. \o 
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I\ 1"i 1) ·y " IC/Hybrid ICs 

(15);< i:i71-1~.J%t±l1:J~!lYlliiT- (24pin) 

100k0 VR C:~IJ Z:Ji.ffilj~~ffltfttt (10-50k0) iiUIH: 

l., Z 24, 12pin rait:tt~i" .Q Z: t CJ:: IJ /\/ Ft? 'Y f-(J) ;< 

i:i 7 1 - t±l 1:J v l'\'Jv i ~!li" .Q .:: t fyr-r: ~ * i" o ~r.J!l'I'~ 

(J)~.g t;I: 100-150k 0 7! 24, 12pin itl~ l., l < t.: ~ ~ 'o 

l91*.lR*t±I ;< i:i 7 1 - v l'\'Jv Ii 'm" 1:::-'.lE <: i" o 

(16W17"Jv}dJYi/iT- (25-32, 35-39pin) 

COL-1-8 ff 25-32pin, ROW-1-5 ff 35-39pin I:~ IJ 

*"to 3X4 (2of7) ~$:\=--;f-- F, 4X5, 8X5()):\=-­

;f- - Fffttifli'C"f ~ * i" o 

:\=- -A.1J ff~~ t ~.Qt::. 11J t: ti.It!-()) ROW A.1:J t.ltt-(J) 

COL A.1:J i Y 3 - t- i" .Q 11', .It!-()) ROW s J: V' COL 

A.1:JHiiJPi\'I: "L" f/l'\'Jvt: L,*i"o 

:\=--(J)fi~M~Pi\'1111 l., li~~<:i" o t- -/"E- t''<! y/'? 

Jv t- - ./f~.J% i ~~ ~ -tt h '~.g Ii ROW-1-ROW-5 t 
COL-1-COL-3 qx t- IJ 7 Ai:*:i<!fiiJ-(J) ROW* t::. Ii, 

\ 

COL~<!fi~(J):\=-~i11!1Ti".QZ:C:l:J:ijm~t~ij* 

i" 0 

M11J~~(J):\=--i11l!TL,~~.g~~~<!i"o 

()i) D~lillltlx1~. 7 V::t)R.Ax1~': ROW, COLfil!llHilH·iJ' 

6~7/~~h§pF©~/~/~-1~~9~t~•WA 

IJ :J:9o 

(17) 20pps/ 1 Opps ·tm~YiliiT- ( 33pi n) 

$'17'Jtt1\'JvAv- t--WIJ~.:tYiliiT-7! "L" vl'\.Jv<: 

10pps, "H" vl'\'Jv<! 20pps t ~ •J * i" o 

(18) MODE IN ilffilT- (34pin) 

"L" vl'\'Jv<: t--.:..-.:i:- F, "H" vl'\'Jv<!HJvA"E- F 

C:~IJ*i"o t::.t.:t.,, T:\=--f)..1:JL,t;:.~.gli "H" vi'\' 
Jv<!t t--/-'E- t''l:~•l*"to 

(19):)( 17' Jlt ~ i - t-tl:l1:JYiliiT- (40pin) 

;t-7'.:..- :::iv? :$1t±l1:J<::$"17' Jtti~-l%*tf:lcp, 7' 7711' 

LO i~.J%7Jft±I :tJ ~ n * i" o 

FAX •(J)*!l.Jt..g-tt 7!, :$" 17' Jvilifiil:*t±l:ffi7~1fJ1~.J% t 

l.,TfiJffl<:~ti"o 

*t-n7'7•t•ffl-t.Q~.g~, ~ill7'7'~~-y3/[9l 

~i~~Vr<t.:~~'o 

(20)1\/ F-tz·y t-~~i!iYiliiT- (41, 42pin) 

EE~ v y-1\f~ffl(J)~.gli, v y-1\(J) t ~Mi1:.g ti-tt Z 

41 pin 1::: 2k o 'iJi:(J)~i~HilliEffl(J)tfttt Hlifiil: t., Z < t.: ~ 
~ ' 0 ~i { T ~ 'Y 7 Vy-/\ (2000 'iJi:) li~tt 1''7 { 1' 

BP3303/BP3304 

11rmfi~7!9o ~~i!ivl'\'JttiTlft::.~'~.g1i 41pin i:ttttt 

i tlifiil: [., nr.J!l L, l < t.: ~ ~ 'o 

(21) ECM tt~ffl/\{J"AYi/iiT- (43pin) 

?171::: ECM 1•m~n.Q~.g1i, 45pin t(J)r .. i1: 1ko 

'iii:()) tftl'it i ttifli'C [., l < tC.' ~ ~ \ 0 

(22)1\/ Ft? ·y "*~i!iilffilT- (44, 45pin) 

EE~? 17tlifiil:fflt: ~ "'.) n \ * "9())7!' ECM if~ffl ~ n 
.Q t ~ Ii 44, 45pin 1::: 0.01 µ F ~iii:()) :::i ./ 7 ./-ft (DC -t? 

'Y t-ffl) t 10kO,iJi:())tftl'it (-7"1/~!lffl) itlifiil:l.,T 

< t.: ~ ~ 'o * t::., ECM ~)If, i ~~9 .Q ~.g Ii 44pin t 

48pin (GND) (J)r .. i t 45pin t 43pin (BIAS) (J)r .. i1: 1k 

Q 'iJi:(J)tftl'ititlifiil: l.,T < t.: ~ ~'o $'{j- ~ ·y 7? 17 

f~fflPi\'li~~~:::i /j'/-ft i~?IH:A.n Z < t.: ~ ~ 'o 

(23)-ft1 t'' t--/~!lfflYiliiT- (46, 47pin) 

3i'm"liy3- t- l.,T.ffll.,T( tc_·~~'o BN (1\7/A • 

* ·y t- '7- 7) i ~Jli" .Q~.gli 47pin i OPEN I: l.,, 

46pin t 15pin (VL YiliiT-) ()) r .. i 1:tftl'it t ::J ./ T ./-ft <!*JI 

JI..Zt::. BN Hlifiil:L,T( t.:~~'o 

*Jll.6* n n\.Q BN '.lE~i~~*<:I:~[! l.,T s ~ *i" 0 

15pin 0.018µ 46pin 

~ 
4.3k 

ii) 1. ~17"1v.ffl:\'--H·y 1-q;t, ~ti1'F©m!l~H:t:IJ:IJ :1:9©1' 

ON tft:tit (~/51? t-t!.\::tit) :Ii 1kQP...(l*J©t©l{il!.ffl~:tt.~ 

;:: t lfii!X!~ 'f.: [, ;!: 9 a :\'- -H·y ~!g!:IJ.:t 30pF P...tl*J©t© 

lfil!.ffl vr < t~ ~~'a 
2. ~ 17" Jy©:\'--A:flpij;JllH.:t 40ms P11:.x1 ~ /©.Anpij;r.,9 

1.1: 100ms PLt l'fil!.ffl Vt < t~ ~ ~ 'o 

3. @**l!!Ji**tl;ii!H: Z HOLD 3Z.'.:t ON-HOOK DIAL I .An 
[, * 9 t ;I. t IJ /~ 'Y? 7" 'Y :t©~il!!iJ> 6 500 µA lilt:©~i* 

iJf:i::::.·y 1-l*JlliH:l*:tt.3:9o <:©t.:~, ~il!!©ffl*i'Cpij;ra9iJf~ 

[, <i~'.P-9 9;:: I: iJfA 1J:l:9©1')i~ [, Z < t~ ~~'a 
4. ~17"7.A'h~"f (25-39pin) 1:20omVp-pP...tl:.©/1 

.A':!Fmft9 9 t~ti1'F9 ~~n:1ia •J :i: -r 0 / 1 .A"iJfmft9 

9~:tt.©A M,fl;.g-1.:1:, ~ /7/~ 470pF (25-32pin, 35-

39pin), 1 OOOpF-0.1 µ F (33, 34pin) ~ GND ~"ft©rai 

t:tt~~ :tt.9;:: t ltlti!X! [,:J:9 0 
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.. .-- ..,vv..,, .. ..--- ... v1w1v..,, w.--- ... v1w1 I .Ci. 

I\ -f 7· ') 'Y " IC/Hybrid ICs BP51L05/BP51L12 

BP5005/BPSOM05/BP50M12 
BP51L05/BP51L12 DC-DC ::J//~-9.:i.=·;t" 

BP5005/BP50M05/BP50M12/BP51L05/BP51L12 l.i, 

PWM n:r.tl:J: 9 DC-DC :::i /l~-11 .i.=. ·;1 I- 1'"9 o 

:::i/ 1-CJ-M1ili3, .7.1 ·:17//f'*=f, Jl)Jlf'*=f, :::i 1 lv 

•"t~Zl~~t.,, AWn•~ffl:::i/~/~<T.>hl#~"t 

9 tC. tt 1'1M'I= t., *"to A n~B:fi!I tfJJ;. < , ~B:~lb<T.>:k 
i!l.';1.1 /~)jtJ• '2>1i:lE11:: L,t.:~13:1~9 CJ-:fJMijjl:: 

vr~il1'"t o 

BP5005/BP50M05/BP50M12/BP51 L05 and BP51L12 
are DC-DC converter units of PWM system. 
Each unit is operable only by adding an input-output 
smoothing capacitor, as all other devices, e.g. control 
circuit, switching element, rectifier element and coil 
are built in. 
The units are most suitable for local swiching regula­
tors for generating stabilized voltages from fluctuating 
main power supply, thanks to their wide range of input 
voltage. 

·~ft 
1) An~S:fi!ltJfJJ;.1,'o 

2) ~-~$1Jf~\, 'o 
3) ~~)Jlf1¥fii1Eil~. Wn ::J / "CJ-Jv[Eili3tJf9Httt 1'M 

Jiti'iJf!!l ( BP5005/BP50M05/BP50M12) o 

4) t&~MJitJf:if'~1' <lb 9o 

5) SIP 9pin <T.>1M~ffI1' <lb 9 o 

• Jilli 
FAX, PPC, 1~'1 ::J /, '7-:tCJ.<l.>CJ-:fJJv~~ 

DC-DC Converter Units 

• *~-f'~li!J/Dimensions (Unit : mm) 

A MARK 

~ 
"' 

987654321 

~ . 

A B 
BP5005 32.5 14.5 

BP50M05 31. 5 14.6 
BP50M12 31. 5 14.6 

BP51L05 29.5 12.6 

BP51L12 29.5 12.6 (Max.) 

•Features 

1 ) Wide range of input voltage 
2) High conversion efficiency 
3) You can connect externally an overcurrent protec­

tion circuit and an output control circuit 
( BP5005/BP50M05/BP50M12). 

4) No heat dissipation plate is required. 
5) As small and light as SIP 9 pins. 

• Applications 

Local switching requlators for FAX, PPC,personal com~ 
puters, wordprocessors, etc 
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I\'( -:J IJ ·y f-. IC/Hybrid ICs 

• !131i~~tt/Electrical Characteristics 

• BP5005 (Unless otherwise noted, V1=15V, lo=0.5A,Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

A.:IJ'li:J± V1 8 - 30 v 

:±l:IJ'li:J± Vo 4.75 5 5.25 v 

:±l:IJ'li:ill! lo 0.1 - 1 A 

l±l:IJ•EE'.i:ibMA.:IJ'llEE 1 Ll.Vo1 - 20 50 mv 

:±l:IJ'lti:EE'.i:ibMA.:IJ'llJ± 2 Ll.V02 - 10 40 mV 

:±l:IJ'ili:EE'.i:ibM:±l:IJ~ill! 1 Ll.Vo3 - 5 40 mV 

l±l:IJ•EE'.i:ibM:±l:IJ~ill! 2 Ll.Vo4 - 15 50 mV 

:±l ;IJ IJ ·;t 7° JL--'l;EE u y - 30 70 mVp_~ 

•n'.1!'.IUJJ$ 'l 60 75 - % 

A1' ·;t-T/~ill!f])}f~ fsw - 45 - kHz 

• BP50M05 (Unless otherwise noted, V1=15V, lo=0.25A,Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

A.:IJ'a!J± V1 8 - 30 v 

l±l:IJ•EE Vo 4.75 5 5.25 v 

:±l :IJ'a!ill! lo 0.05 - 0.5 A 

:±l:IJ~J±;irlbMA.:h•J± 1 Ll.Vo1 - 1 30 mV 

:±l:IJ~J±;iribMA.:IJ~EE 2 Ll.V02 - 1 30 mV 

:±l:IJ'llEE;iribMl±l:IJ•illf 1 Ll.Vo3 - 3 30 mV 

l±l:IJ•J±;irlb~<.t:±l:IJ'llill! 2 Ll.Vo4 - 3 30 mV 

:±J ;/J I) •;t / Jv\ili:J± UY - 30 70 mVp-F 

'll!;;IJ;ir=!l31'}J$ 'l 60 75 - % 

A1' ·;t-T/?ll!fli/f~ fsw - 45 - kHz 

• BP50M12 (Unless otherwise noted, V1=20V, lo=0.25A,Ta=25°C) 

Parameter Symbol Min. Typ. Max. Unit 

A.:htl± V1 15 - 30 v 

:±l:IJ'llJ± Vo 11.2 12 12.8 v 

:±J;IJ'a!)Jlt lo 0.05 - 0.5 A 

:±l:IJ'/i:J±;iribMA.:h'llJ± 1 Ll.Vo1 - 2 30 mV 

:±J;IJ'li;J±;irlb~<.tA.:IJ•J± 2 Ll.Vo2 - 2 30 mV 

:±l:IJ~J±;irlhM:±l:h'll!:ill! 1 Ll.Vo3 - 2 30 mV 

:±J:IJ•J±;irlb~<.tl±l:h•illf 2 Ll.Vo4 - 0 30 mV 

:±J;/J I) ·;t /Wili:J± uY - 38 80 mVp:f' 

•n ;ir=!l31'JJ$ 'l 65 85 - % 

A1' ·y-7-/?ll!flilf~ fsw - 45 - kHz 

ftDNm 

BP5005/BPSOM05/BPSOM12 
BP51L05/BP51L12 

Conditions 

V1=15V-30V 

V1=8V-15V 

lo=0.5A-1A 

lo=0.1A-0.5A 

)i 

Conditions 

V1=15V-30V 

V1=8V-15V 

lo=0.25A-0.5A 

lo=0.05A-0.25A 

)i 

Conditions 

V1=20V-30V 

V1=15V-20V 

lo=0.25A-0.5A 

lo=0.05A-0.25A 

).i 
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I\-'( 1' 1) ·y t- IC/Hybrid ICs 

• BP51L05 (Unless otherwise noted, v1==1sv, lo=50mA,Ta==2s·c) 

Parameter Symbol Min. Typ. Max. Unit 

.A:t.J~EE v, 8 - 20 v 

i±l:t.J~EE Vo -5.3 -5 -4.7 v 

i±l:t.J~)lft lo 0.01 - 0.1 A 

i±l:t.J~EE\lttiM.A:t.J~EE 1 f1Vo1 - 3 30 mV 

i±l:t.J~EE'.l'.£tix<tA:t.J~EE 2 f1V02 - 5 30 mV 

i±l:t.J~EE\lttiMi±l:t.J~ilii 1 f1Vo3 - 3 30 mV 

i±l:t.J~EE\lttiMi±l:t.J~ilii 2 l1Vo4 - 0 30 mV 

i±I :t.J IJ ';/ :1 JL-'il!:EE uy - 13 40 mVp.p 

~:t.J\lt~)/}J$ 'l 30 50 - % 

X1 ·;17-/'i~iJ!itt fsw - 45 - kHz 

• BP51L12 (Unless otherwise noted, V1=15V, lo=50mA,Ta=25'C) 

Parameter 

.A:t.J~EE 

i±l:t.J~EE 

i±l:t.J~)Jft 

i±I :t.J~EE\lttix<tA :t.J~EE 

i±l:t.J~EE\ltti:Mi±l:t.J~ilii 

i±I :t.J IJ ';/ :1 JL-'il!:EE 

'il:t.J~~)/}J$ 

:A1 ·;17-/~;l'~)J!itt 

• 7·0 ':I '7~,'&.V'illtJ~@l!§~ 
BP5005/BP50M05/BP50M12 

INPUT 

GND 

1792 

Symbol Min. 
~ 

v, 8 

Vo -12.B 

lo 0.01 

1:1 V01 -

1:1 V02 -

uy -

'l 40 

fsw -

+ 
100µF 

Typ. Max. Unit 

- 20 v 

-12 -11.2 v 

- 0.1 A 

20 80 mV 

20 BO mV 

10 80 mVp.p 

60 - % 

45 - kHz 

Fig.1 

RD Nm 

Dr'>JUU>J/ Dr'>JUIYIU>J/ Dr'>JUIYI I£ 

BP51L05/BP51L12 

Conditions 

V1=15V-20V 

V1=BV-15V 

lo=50mA-100mA 

lo=10mA-50mA 

ii 

Conditions 

V1=Bv-2ov 

Vo=10mA-100mA 

ii 

+ 
1 OOOµF 



I\ 1 7' 1) ·:1 I' IC/Hybrid ICs 

BP51L05/BP51L12 

INPUT o-----.---' 
+ 
100µF 

BP5005/BP50M05/BP50M12 
BP51L05/BP51L12 

~----------o OUTPUT 

+ 1 OOOµF 

GNDo---_._ _____ .__.__.._-+-~'----+-------+----uGND 

Fig.2 

BP5005/BP50M05 
/BP50M12 

Fig.3 

RD Nm 

Rh R2,i~IJ;,EJ:J:jftj'it1'·9 o 

01, 01 N14P.lt ~ti. -C ~' ~ 1l:IJJJ7 
::..-7'~J..1J7r7t?.·:; 1-~m:J:•J, 

~fl9~1H\lt.f &> I) * 9 0 
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/\-{ 7 1J ·:; f-. IC/Hybrid ICs 

• f!JllJ:.Cl);,tS 
( 1 l Jlllllillll Cl) J::.Jt-1: fl!!? -r 1:1::11.J ili)lif Hlill T 9 !fl·• fF cf> 

iji"fo71v171/~1J-7Cl)allJ~~~~m<~~ 

(2) A.1.J~llff 9 pin 1:1JDn9fli5Cl)ltJ::.•J ti~lltT ~ 9 t, 
~A.-)lff:ffilbD l;,/\1 "'f •J ".I I" IC Cl)i/l:fl>(!>l:l::l1.JiliEECl):;t 

-1'\-~.:i.- Hl*i!< t.i:9lill~H:t.1:1J'a:"ta C:.tL€>UA. 

1.J'il•Cl)JtJ::.IJ >(!>jlf,lj*f-l:f.j: t'.l:J:? l'Jif.i:gCl)~~~m 

~-~+;}ifii l;, l' ( ff.~\. 'a A1.J.j5jLJ::. IJ Cl)~~-C 

1;,-r, ~A.'il)lffl:~<.tt;,-ru 10insP1J::., :;t-1'\-~1- l-

1:~<.tt;,-ru 100ms!UJ::.~To ~A.lt)JlU 2A (~iriil) 1.-;.l 

l'l:f!IJ~l'(ff.~l.'o 

(3) 1:1::11.J."illU:~<.tT91"*il1811U:~ilt;,n,i-tt;.,a fljllj 

~~Cl).8-t tJ.C1)cf>9tl~li I:: .:i.-'A't.i: t'.C1)/r::J7? ~ t~ 

m l;, -r < tf. ~\,'a 
(4) BP5005/BP50M05/BP50M121.:?\.'l' 5, 6, 7 pin Ii 

ii#:;t-//~fl1_$~m l;, l' < tf. ~ 1. 'a fii118123, 1:1::11.J :::i 
/ 1- 0-Ji..t.1: t'.1_$~m"t 9tl'€ili, ric(1)11iu:a:t 1;,-r < 
tf. ~\.'a 1, 5 pin Cl)~lll!l§li3 t »-~l:ff- t;, *To 

• lltlr.J~ttllbtl/Electrlcal Characteristic Curves 

• BP5005 

1.0 

3 0.8 
..!' 

!z 
Lil 

0.6 
a: 
a: 
5 0.4 
I-
:> 
a. 
I-

i3 o.2 

0 50 7~ . 100 

AMBIENT TEMPERATURE :.Ta ("O) 

BP5005 

BP5005/BPSOM05/BP50M12 
BP51L05/BP51L12 

Fig.4 

R, R, 

47k0 16.3k0 

BP50M05 47k0 16.3k0 

BP50M12 39k0 4.7k0 

Fig.5 

5 pin '.I - 'A •)Jlf Ii Typ.80 µ A, Max.1 mA 1_$ Ta Spin 1: ll1! 
£t#1JDT9tl-€;, -t.ttl:J: •J•ZllCEEb~il::T9 tl:l::l1.J 

'llEEM£itt;,i"t(l)~")t;'f;Jl1.'*Ta it.:, 3Ittflr.ifF 
f-tbD~ ttt.:tl-€;1:/ 17'·t~~ l;, i"tC1)1_$, :::i /7/if t 

ttf&tit;,t.:•J, ~•tsli!int;,tdJ t;,t.1:1.'J:?1:"ittE1.' 

*To .A I- v-3IU 20pF Pll'l:jp~ l' ( tf.~l.'a 
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• BP50M05 
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lJJ 
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~ 0.2 
g: 
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• BP50M12 

0.5 
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BP5005/BP50M05/BP50M12 
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• BP51L05 
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TEL(06)994-0515 FAX(06)994-0518 
:A::Jlliltil!!IMPli/"f542 *l!&mctolltlli:~Zl*l1-20-19 8*1:'Jt-61!11i 
TEL(06)251-6251 FAX(06)251-6114 
:l'l'F'l!!lfi!Pli/'i'650 WF'm9'llt!Rifij!*il1-2-19 ili:i!Fl:'Jt-61111 
TEL(078)392-8653 FAX(078)392-8624 
~$1.1'i'!l!Pli/"f639-11 *ilnllBU-Jm~tllBU-JIBJ246-2B 
TEL(07435)5-1651 FAX(07435)5-l715 
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•111t1'i'MP1i/'i'680 till&m'ii~2~151-1 
TEL(OB57)23-2131 FAX(0857)23-2956 
JA.l11!!11i!Pli/'i'724 ili:O.,,mi!§;Y.lllr*'FOOM'Filnli<615-1 
TEL(0824)22-7471 FAX(0824)22-7452 
l!!llill!!ifi!Pli/'f793 i!!ill'<miNlli!l'F;';iiiJ279 
TEL(08975)5-4651 FAX(08975)6-8121 
~gll:l~i¥i/"f770 Um~ti'!>>ltl2-8-1 
TEL(0886)64-0740 FAX(0886)64-3021 
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TEL(092)474-3721 FAX(092)441-4586 

ROHM U. S. A. INC. 
2150 Commerce Drive, San Jose, CA 95131 U.S.A. 

EXAR CORPORATION 
2222 Oume Drive, San Jose. CA 95131 U.S.A. 
P.0.Box 49007, San Jose, CA 95161-9007 
TEL:(408)434-6400 TWX:910-339-9233 FAX:(408)943-8245 

ROHM CORPORATION 
2150 Commerce Drive. San Jose. CA 95131 U.S.A. 
TEL:(408)432-0500 TWX:910-338-2116 FAX (408)434-6444 

EXEL MICROELECTRONICS (DIVISION OF ROHM CORPORATION) 
2150 Commerce Drive. San Jose, CA 95131 U.S.A. 
TEL:(408)432-0500 TWX:910-338-2116 FAX:(408)434-6444 

ROHM ELECTRONICS (DIVISION OF ROHM CORPORATION) 

8 Whatney, Irvine. CA 92718 U.S.A. 
TEL (714)855-2131 TWX:910-595-1721 FAX:(714)855-1669 

XETEL CORPORATION 
8100 Cameron Road Suite 150, Austin, TX 78753 U.S.A. 
TEL:(512)B34-2266 FAX:(512)834-9250 

NANOTRONICS 
31225 La Baya Drive. Westlake Village, CA 91361 U.S.A. 
TEL:(818)991-7000 FAX:(818)991-0473 

ROHM INDUSTRIA ELETRONICA LTDA. 
Al. Rio Negro, 1356-Alphaville, CEP 06400-Barueri, Sao Paulo, Brazil 
TEL:421-4577 TLX:11-71376 FAX:11-4214934 

ROHM AMAZONIA ELETRONICA LTDA. 
Estrada da Cidade Nova, 100, Manaus, AM, Brazil 
TEL:(092)651-4288/4688/4649 

ROHM ELECTRONICS GMBH 
4052, Korschenbroich, Muehlenstrasse 70, West Germany 
TEL:(2161)61010 TLX:852-330 FAX:(2161)642102 

~OHM ELECTRONICS <U. K.> LIMITED 
15 Peverel Drive Granby Milton Keynes MK 1 INN, United Kingdom 
TEL:(0908)271311 TLX:826049 FAX:(0908)270380 

ROHM KOREA CORPORATION 
371-11, Karibong-Dong, Guro-ku, Seoul 152, Korea 
TEL:855-7101/4 TLX:23205 FAX:864-9343 

ROHM -WAKO <MALAYSIA> SDN. BHD. 
Lot No. 58, Jalan 26/6, Hicom Industrial Estate. 
40000 Shah Alam, Selangor, Darul Ehsan. Malaysia 
TEL:(03)5111313 FAX:(03)5111118 

ROHM-WAKO <KELANTANl SON. BHD. 
Pt 1320 Kawasan. Perindustrian PKINK. Pengkalan Chepa II. 
16100 Kota Baru Kelantan. Malaysia 
TEL:(09)735500 FAX (09)735540 

ROHM APOLLO ELECTRONICS <THAILAND> CO., LTD. 
946 Dus1t Thani Office Bldg, room No 1009, 
10th Fl. Rama 4th Rd. Silom Bangrak Bangkok. Thailand 
TEL:(2)235-124B FAX (2)235-9409 

ROHM ELECTRONICS <H. KJ CO., LTD. 
Room 1205, Tower 1, Silvercord. 30, Canton Road. Ts1mshatsu1. 
Kowloon. Hong Kong. · 
TEL3-7399791-8 TLX:37503 FAX (852)3-31 t8971 

ROHM ELECTRONICS CO., <SINGAPORE> PTE. LTD. 
140 Paya Lebar Road. #06-10/11. A-L Buildinq. Sinqapore 1440 
TEL 7459326/7, 7459342 TLX 26648 FAX 7470463 

ROHM ELECTRONICS TAIWAN CO., LTD. 
10F-3 Ever Spring Building, 147. Sec 2. Chien-Kuo North Road. Taipei, Taiwan. R.O.C. 
TEL (02)500-695617 FAX:(02)503-2869 






