


BBD SERIES
Bucket Brigade Devices

Panasonic holds a leadership posit ion in the
area of BBD's foraudio signal delays. Since the
first BBD (type MN3OO1)was developed, vari-
ous new types have been introduced to meet
the expanding market requirement. Now the
product range has expanded to twelve types,
ranging from 64-stage to the longest 4096-
stage BBD,

This edition of our"BBD Series" catalog con-
tains detai led information on the twelve types
of products in this series already in production,
lf further information is required for your BBD
application, please feel free to contact our sales
offices, representatives or distributors. We al-
ways wish to offer you better service to satisfy
your qual i ty and performance requirements.
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INTRODUCTION

The Bucket Brigade Device is a P-channel sil icon gate

MOS LSI consists of a number of bucket brigade stages

fabricated on a single chip. Each stage consists of a

capacitor that stores the electrical charge and a tetrode

transistor for switching purposes. Electrical charges cor-

responding to analog signals are transferred from one

stage to another by a two phase clock drive. Thus the

electric signals flow unidirectionally from the input to the

output with a time delay which can be controlled by the

clock f requency.

The Bucket Brigade Device has found a variety of

appl icat ions in  audio equipment  as a usefu l  var iable or

f ixed delay l ine.  The device can obta in chorus and

tremolo effects in electronic musical instruments as well

as reverberation effects in audio equipment, which com-

pletely replaces conventional mechanical systems. The

device can also be used to restore the correct pitch of

tape recordings p layed back faster  or  s lower than the

correct  speed to accommodate the l is tener 's  rate of

comprehension.  In  addi t ion to these appl icat ions,  the

BBD facil i tates the production of equipment incorporatlng

new concepts with high marketabil ity.

TYPICAL APPLICATIONS
o Variable speech control of playback and voice control

of tape recorders,

o Reverberation effect of echo microphones and stereo

equipment.

oTremolo, vibrato andlor chorus effects in electronic

musical instruments.

o Variable or fixed delay of analog signals.

CLOEK FREQUHNCY AND SIGNAL DEI -AY I " IME
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MN300B (N:204Bstares) l

- l  lv tnootz:oto
( N : 5 1 2  l  5 l 2 s t a g c s )
1N3007 ( N: I 024 stages)--
rN3002, /3004, / (  I  )3001/ ( l  )
(N-5l2stagc,s) 

_[__

: (  ;  )MN3003
(  N : 6 4  s  t a g e s )

f i
MN3OI2 OUT1

MN3O12 OUT3
( N : 1  9 0 s t a g c s )

M N 3 o o 6  ]  
-

( N :  I 2 8  s t a g o s ) _ - . . ,

Clock Frequency fcp (kHz)

SELECTION GUIDE by STAGES

Stage Type No. Noise Application

64 Dual Type MN3003

Low No ise
Types

128 MN3006
neveruerauu i l  E i leu l lDrg i la r  ueray  u i lugr  ru  i l r sgu . ,

Vibrato Effect * l
Chorus Effect *2

Phasor/Flanger Effect *33 , 5 , 1 9 0 Triple Type MN3012

256

Sing le  Type

MN3009

512

MN3004

Echo Effect (Signal Delay over 1O msec.)

Double Voicing Effect *4

MN3002 Standard
Types

Dual Type
MN3001

MN3010

Low No ise
Types

1024

Sing le  Type

MN3007

2048 MN3008 Reverberat ion Ef fect  (Signal  Delay over '100 msec.)

4096 MN3005 Reverberation Effect (Signal Delay over 100 msec.)

3328 Mul t i -Type M N 3 0 1 1 Reverberation Effect (Six dif ferent delay outputs)

*1 Vibrato Ef fect :  Several  Hz modurat ion ef fect  of  the c lock f requency for  BBD.
*2 Chorus Ef fect :  Mix ing ef fect  of  the or ig inal  s ignal  and the at tenuated delayed s ignal .
*3 Phasor/Flanger Ef fect :  Ef fect  of  e i ther the sum or d i f ference of  the or ig inal  s ignal  and the delayed s ignal .
*4 Double Voic ing Ef fect :  Mix ing ef fect  o l  the or ig inal  s ignal  and the delayed s ignal .
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DUAL s l2-STAGE BBD (MN3OO1),  512-STAGE BBD (3OO2)

General  Descr ipt ion

The  MN3001  i s  a  dua l  512 -s tage  BBD wh ich  con ta ins

two identical BBD's on a single chip with independent

input ,  output  and c lock terminals as wel l  as common

power supply terminals. Each 512-stage BBD provides

a s ignal  delay of  up to 25.6msec.  The two ident ica l

BBD's integrated on the same chip offer uniform Charac-

ter is t ics and space saving advantage when they are used

in parallel or series connection.

The  MN3OO2 i s  a  s i ng le  512 -s tage  BBD tha t  p ro '

v ides a s ignal  delay of  up to 25.6msec.

Features:

oValiable delay l ine in audio frequency range:

O.32-25.6msec. (5 1 2-stage)

0.64-51.2msec.  (51 2 X2-stage)

aClock component cancellation capabil ity.

a Wide dynamic range: S/N TOdB typ.

aWide frequency response: f i<O.3Xfcp

oLow dis tor t ion:  THD=O.4% typ.

o Wide clock frequency range: 1O-SOOkHz

oLow noise:  Vno:O.25mVrms typ.

o Small DC level shift under wide clock frequency

change: 4OmV typ. (f6e:1O-3OOkHz)

o P-channel sil icon gate, tetrode MOS transistors

configuration.
o 14-lead dual-in-l ine plastic package.

c P 2  ( A )  V o o  C P 2  ( B )

_(D-(])-(D-
i r . - l

Appl icat ions:

oTremolo, vibrato andlor chorus effects in

electronic musical instruments.

I Reverberation effect of stereo equipment.

o Variable or f ixed delay of analog signals.

O U T  1  ( A )

O U T 2  ( A )

V a "

O U T l  ( B }

O U T 2  ( B )

G N D

c P l  ( B )

U n r t  ;  m m  ( i n c h )

2 . 0
1 . 0 ? 8 ) l .  55

1 . 0 6 1  )

14-Lead Dual- ln-Line Plast ic  Package

Block Diagram (MN3OO2)

O  U T 1 V  o o

G N D

Vcc

ourz ( !4
I

t " I

c P 2

5 1 2
Stages
B B D

c P 1

512
Stages
BBD(A)

5 1 2
Stages
B B D ( B )

_@-G)



Item SynSol RatirU Unit

Terminal Voltage Voo. Vcc, Vcp, Vr -20-  +O.3

Back-gate Bias Voltage Vee - O . 3  -  +  1 O

Power Dissipation P o 3 U mW

Operating Temperature Topr -20-  +60

Storage Temperature Tstg - 5 5 - + 1 2 5 "c

BBD SERIES MN3OO1.MN3OO2

Absolute Maximum Ratings (Ta:25'C)

Opera t ing  Cond i t ions  (Ta :  25  c )

Elec t r i ca l  Cha rac te r i s t i cs  {Ta " ' ' 2b  c .V t ) f ) ' - 'V ( ' p l '  1  5V,  Vur ; . -  1  4V,  Vr- . ;o  = '  - i -  5V,  R L -  I  OOKO)

x 1 The device can be used at  Vae:OV when Vcpr is  set  at  -3V.

t r  2 T:1 / f  cp (Clock Per iod)
x 3 Clock Pulse Waveforms

Terminal Assignments Clock Pulse Waveforms

l .
I  r .P*-t

I
I
$la{

O U T 2 ( A )  V B B

o u T l  ( a l  c P l

C P 2 ( A )  I N

V o o  v c c

c P 2 ( B l  N C

o u r l ( 8 )  N C

O U T 2 ( 8 )  G N D

o t 1 2

O U T l

c P 2

V D D

N C

N C

N C

c P l

4

Item Symbol Condition Typical Value Unit

Drain Supply Voltage Voo - t 3

Gate Supply Voltage Vcc - 1 4

Back-gate Bias Voltage Vse Vcpn :O-  -  1V * 5  * t

Clock Voltage "H" Level VcpH V s s = * 4 -  * 6 V

Clock Vol tage "L" Level Vcpr- - 1 5

Clock Frequency f c p 40 kHz

Clock Pulse Width i3 tcpw 0 . 5  T  m a x .  * z

Clock Rise Time *3 l"pj
tcpf

C c p

Vei".

O.05T max.

Clock Fal l  T ime +3 O.O5T max.

Clock Input  Capaci tance 2 3 U pF

Input DC Bias Voltage -3 .3  -  -4 .9

Item Symbol I Condition Min, Tvp. Max. Unit

Signal  Delay Time t
,  i  f c p : 4 O k H z , v ' l z v r . r ,
"  3dB  down  (0  dB  a t  f i : 1 kHz )

I
V '  I  f c r : 4 O k H z ,  f , : 1 k H z ,  f H D '  2 . 5 V o

L ,  
-  

;  f  cp :4OkHz ,  f  ' :  1 kHz ,  V '=  2V rms
+

T H D  f  c p : 4 O k H z ,  f  , :  
' 1  k H z ,  V r : 0 . 7 8 V r m s

Vno I
I  f cp :80kHz ,  We igh ted  bY  "A "  cu r ve

S/N I

t D o .32
-  - -  - - t

o

z 3 . o msec

Input Signal  Frequency

8 .5

o.4

o .25

O.3 f  c  p kHz

Input Signal  Swing 1 . 8 Vrms

d Blnsertion Loss 1 1

Total  Harmonic Distor t ion 2? lo

mVrmsNoise Vol tage

Signal to Noise Ratio 70 d B

10o iJ

90",,,_1



BBD SERIES MN3OOl,MN3OO2

CIRCUIT DIAGRAM

t N  ( A ) , ( A )
(Tormina l  ia t  lO )

G N D  ( T o r m i n a t  7  )

V G G  ( T e r m i n a l  
' 4 1 )

c P r  ( A ) . ( B )
(T€rminat  2  O)

c P 2  ( A ) , ( B )
( T e r m i n a l  l 2 r  ( E  )

V g 8 ( T e r m i n a l  t  )  O -
5 1 4

O U T l  ( A ) , ( B )

( T e r m i n a l  t 3 l  G ) )

V D D  ( T e r m i n a l  I t  )

O U T 2  ( A ) , (  B )

_ - f ( T e r m i n a l  1 4 ,  O  I

Note :  Te rm ina l s  CP1O,  CP20D,  lNO,  OUT l€ ) ,  OUT2€)  a re  usab le  f o r  t he  MN3OO1,  and  no -connec t i on
fo r  t he  MN3002 .

TEST CIRCUIT EXAMPLE

l O W  P A S S  F I L T E R

t r ,

; - r

_l

Inser t ion Loss Measur ing Circui t .
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BBD SERIES MN3OO1,MN3OO2
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Typical  Electr ical  Character ist ic Curves
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C lock  F requency  f cP  ( kHz )

T H D - V r

VDD=VCPL:  1  5V

V B B :  + 5 V
fcp :4OkHz
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vo -v r v o - v i

V o o = V c p r = -  1  5 V

V B B =  +  5 V
f c p = 4 0 k H z
V  '  =  0 . 7 8 V r m s

( O d B m )

T H D - f  i

0 . 3 1 3 1 0

T H D - f c p
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V c c = - 1 4 V ,  V B B = + 5 V
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Vsopt. - Voo

VBB+ 5V
fcP:40kHz
t ,=  1  kHz

BBD SERIES MN3OO1,MN3OO2

Frequencv  t  (kHz)

C lock  Freouencv  D i f fe rence fcp  (kHz)
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BBD SERIES MN3OO1.MN3OOz

Appl icat ion Circui t  1
v8B  +5v

v c c  - 1 4 V

A u d i o  I n p u t

95! tpr

v D O  - 1 5 V

D e l a y e d  O u t p u t

c P 1

c P 2
C l o c k  A m p l i t u d e  - 1 5 V

Bas ic  C i rcu i t  Wi th  C lock  Component  Cance l la t ion(S ing le  Channe l )

Appl icat ion Circui t  2

V a g

V c c

+5V --  +---

- 1  4 V

v D D  - 1 5 V

t  1OOkA  IOOkO
J
ol

N

tiF

x
o
6

i'
I
dA u d i o  I n p u t

D e l a y e d  O u t p u t
( M  N 3 0 0 1 )

Compensat ion  Of

Appl icat ion Circui t  3

y Y

88
C l o c k  A m o l i t u d e  - 1 5 V

DC Level  Shi f t  Due To Clock Frequency Change Using Two BBD's
(Dua l  Channe l s ,  Same C lock  Phase )

2 S A  5 6 4

Echo Ef fec t  Genera t ion  C i rcu i t

2 S A 5 6 4

(Signal Delay Over ' l  Omsec. )

8

3 1 2
4 1 1

1 1 4

2 1 3

3 1 2

4  1 1

5  1 0

6 9

7 8
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BBD SERIES

DUAL-64 STAGE BBD FOR LOW VOLTAGE OPERATION

General Descript ion

The MN3003 is a dual 64-stage BBD for low voltage

opera t ion  ( -9V)  incorpora t ing  a  c lock  genera tor  on  a

s ing le  ch ip .  The 64-s tage prov ides  a  s igna l  de lay  o f  up

t o  3 . 2 m s e c .

The dua l  type  conta ins  two ident ica l  BBD's  on  a  s ing le

ch ip  w i th  independent  input ,  ou tpu t  and common c lock

termina ls ,  as  we l l  as  common power  supp ly  te rmina ls .

The two ident ica l  BBD's  on  the  same ch ip  o f fe r  un i fo rm

charac ter is t i cs  and space sav ing  advantage when they

are  used in  para l le l  o r  ser ies  connect ion .

The c lock  osc i l la t ion  f requency  is  cont ro l led  by  the

ex terna l  res is to r  and capac i to r  connected  to  CGr .  CGz

a n d  C G s  t e r m i n a l s .

Features:
oVariable delay l ine in audio frequency range:

0.1 6-3.2msec. (64-stage)

O.32-6.4msec. (64 X 2-stage)

o Incorporating clock generator circuit .

oWide frequency response: f i : ' , 'O.3Xfcp

oWide clock frequency range : 1O-2OOkHz

oWide dynamic  range :  S /N:75d8 typ .

oLow inser t ion  loss  :  L i :3 .5d8 typ .

oLow no ise  :  Vno:O.14mVrms max.

Appl icat ions:
oVibrato and/or chorus effects in electronic

musical instruments.

oReverberation effect of electronic musical

instruments.

o Variable or f  ixed delay of analog signals.

Quick Reference Data

2 . 0
(.  078 )

Unit :mm ( inch)

l .  5 5
( . 0 6 1 )

5 . 0 m a x .  2 . 5 4 m i n
( .  r 9 7 )  ( .  t o )

14-Lead Dual- ln-Line Plast ic  Package

{
+

Block Diagram

O U I ] ( A )

O U T 2 ( A )

I N ( A )

c G 1

C G 2

C G 3

Clock Generator

Item Symbol Valuo Unit

Supply Voltage Voo. Voo -9 ,  Voo*  1

Signal  Delay Time I D o . 1 6 - 6 . 4 msec

Total  Harmonic Distor t ion T H D o .5 %

Signal  to Noise Rat io S/N 68min d B



BBD SERIES MN3OO3

Absolute Ma

i  V o c r , . .  -  9 V ,  \ / c c . , =  8 V .  R i ' - - 1 O C , K O ,  R z : R s = , 2 2 K Q , ,  R a : R r : 2  2 K C I r
Efectr ica l  Character is t ics \C.- ,  1OOpF. t r .p  - -=t  ^  f  osc (adjusta i : le  by Rr) ,  Ta '=,25 'c  )

Note:  Adjust  input  DC bias to the opt imum value between -2.5 and -G vol ts.

Clock Generator Circui t

'*"".1L"-__-

V D D  9 V

External Circui t

t_.
C P 1

.rr.o 
BBD (A) and (A)

Note: when external clock
is used, remove Rt
and Cr.  and apply
clock input to CGl.

Terminal Assignments

|  \  / a v e f o r m  S h a p i d g  :
l+-osci lator -- i -  * .re f  rom- 

-+- 

Internat Buff  er +|
Shapins i  i

Circuit  Diagram
r N ( A t , { B t

G N D

V G G

xrmum Ratangs ,Ta:25'c)
It€|n Symbol Rating Unit

Terminal Voltage Voo, Vcc, Vce, Vr - 1 5 -  + O . 3
Output Voltage V o - 1 5 -  + 0 . 3
(Jperatang Temperature Topr -20-  +60 "c
Storage Temperature Tstg - 5 5 - + 1 2 5

a tang  Cond i t i ons  iTa " -  25  c )

It.m Symbol Condition Min. Tvp. Max. Unit
Drain Supply Voltage Voo - 8 . 5 - 9 - 9 . 5

Gate Supply Voltage vGG I Voo f  1

Clock Voltage "H" Level Vcpr I o -o.4

Clock Voltage "L" Level Vcpl Voo

Clock Frequency f cp  I
. t .

VBias I

1 0 2o0 kHz. ' ,
Input DC Bias -  2 . 5 - 6

L

L ,

T H D

Vno

S /N

fcp :40kHz ,  V , :O .8V rms
3d!  dgwn (018 at  != 1k! ' )
f cp :4OkHz ,  f ' :  1  kHz ,  IHD=  2 .5 i

fcp:  OkHz, f i :  1 kHz,  V, :O.8Vrms

f t ,  : qO iu r .  f , :  1  kH1 ,  V ,=  O .SVrms

o .8

0 . 1 4
fcp:9OkHz. Weighted by "A" curve

10

OUT2(A) , {B)



BBD SERIES MN3OO3
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I

0

0 .3

0 .2
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Clock Frequency Character ist ics

T H D - f  c pT H D - V iV o - V i

L  i -  V o o

f c e  -  9 O k H z
V i = O  d B m
f r =  1  k H z
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BBD SERIES MN3OO3

20 40 60 80 100 120 I

Clock  Frequency  fcP (kHz)

Appl icat ion Circui t

3

3 .2

3.0

2.

2.

2 .4

2

2 140 160 r80

Clock  FrepuencY fcP (kHz)

chorus Ef fect  Generat ion c i rcu i t  ( lncorporat ing c lock Generator)

L i -ToPr

Opera t ing  TemPera lu re  ToPr  (  c )

V r = O  d B m  V D 0 : * 9 V
f , =  1  k H z  Y 6 6 = - 8 V
t c p =  9 O k H z

-40 -20 0 20 40



BBD SERIES

I rn

512.STAGE LOW NOISE BBD

General Descript ion

The MN3OO4 is  a  512-s tage low no ise  BBD (Bucket

Br igade Dev ice)  tha t  p rov ides  a  s igna l  de lay  o f  up  to

25.6msec and is  su i tab le  fo r  use  as  var iab le  s igna l  de lay

l ines  in  aud io  f requency  range.

Features:
oWide range of variable delay t ime: 2.56-25.6msec.

oClock component cancel lat ion capabil i ty.

oLow inser t ion  loss :  L i=1 .5  dB typ .

oWide dynamic  range:  S /N=85 dB typ .

oWide frequency response: f  i  : ,-O.3 Xfcp

oClock  f requency  range:  1O- lOOkHz.

oLow no ise :  Vno:O.21mVrms max.

oTotal harmonic distort ion: THD:O.4ol typ.

o P-channel si l icon gate, tetrode MOS transistors

conf iguration.

o8-lead dual- in- l ine plast ic package.

Appl icat ions:
o Reverberation effect of echo microphones and

stereo equipment.

oV ibra to  and lo r  chorus  e f fec ts  in  e lec t ron ic

organs and musical instruments.

o Variable or f  ixed delay of analog signals.

2 . 4
( .  o z 8 )

Un i t :mm ( i nch )

l . 5 s
( . 0 6 r )

( . 1 9 7 )

14-Lead Dual- ln-LinePlastic Package

Block  D iagram

c P 2
tll)

O U T l  (

o u r 2 , l

c P 1  (

+ ( |

I
* ( l l

I
Faa-l

V  o o

G N D

v c. j

Quick Reference Data
Item Symbol Value Unit

Supply Vol tage Voo, Vcc 1  5 ,  V o o *  1

Signal  Delay Time t D

T H D

s/r.r

2 .56 -25 .6

o 4

msec

Total  Harmonic Distor t ion %

Signal to Noise Ratio 85 d B



BBD SERIES MN3OO4

Absolute Maximum Ratings tTa:25'c)

Opera t ing  Cond i t ions  (Ta :25 'c )

E lec t r i ca l  Charac ter is t i csl l a ' : 2 5 ' C ,  V r : o - V c p r . = - - 1 5 V ,  V c p i - r  : O V ,  V c c : -  1 4 V ,  R L : K f , ) )

*  1  T :1  .  f cp  (C lock  Pe r i od )
x 2 Clock Pulse Wavef orms

Terrninal Assignments Glock Pulse Waveforms

t cp t  <  0  057
tcpr  5  0  057

GND

C P 1

IN

N C

N C

NC

Item Symbol Ratings Unil

Terminal  Vol tage Voo. Vcc,  Vcp Vr 1 8 -  + O . 3  v

Output  Vol tage V o - 1 8 -  + O . 3

0perat ing Temperature Top r 2 0 -  + 6 0 c

Storage Temperature Tstg 5 5 - + 1 2 5
,c

Item 9.rP"l
t t )

f

T H D

Vncl

S /N

f f in:,

2 . 5 6

Tvp.

Signal  Delay Time 
_

Input  Signal  Frequency

lnput  Signal  Swing

Icp :  4OkHz, V'  -  1 .8Vrrns,
3 d B  d o w n  ( O  d B  a t  f , : 1 k H z )

f  c p - 4 O k H z ,  f , : 1 k H z ,  l H D : 2  5 %

f c p : 4 0 k H z ,  f  : 1 k H z ,  V : 1 . 8 V r m s

J c r : 4 O k H z  f  : 1 k H z ,  V  - 1 V r m s

f  cp :  l  OOkHz  We igh ted  bY  "A "  cu r ve

2 5 6

1 a

1 . 8

4 8

o . 2 1

k H z

V  T M S

d B

%

mVrms

d B

lnsert ion Loss t 3

o .4Total  Harmonic Distor t ion

Noise Vol tage

Signal  to Noise Rat io 8 5

1 4

2 1 3

3 1 2

4  M N 3 O O 4  1 1

5  1 0

6 9

1 8

(Top V iew)

G N D

C P 1

C P 2

Circu i t  D iagram



BBD SERIES MN3OO4

V o - V r

a

Typical  Electr ical  Character ist ic Curves

- 2  - 4  - 6  - 8 - 1 0  - 1 2  - 1 4  -

DC Input  Vol tage Vr (V)

I

0 . 5

0.

0.

Inpu t  Srgna l  Leve l  V ,  (dBm)

z0 40 60 80 100 t20 140 160

C lock  F requency  f cp  ( kHz )

- 6 - 4  - 2  0  2  4  6  8

Input  Signal  Level  V (dBm)

o-
F

c
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o
I
o
9
c
o
E
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o
=
o -
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I
o
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o

c
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a
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c

8
o
I
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o
I
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c
o
E

I

6
o

F I
ll

0 . 1

C l o c k  F r e q u e n c v  f c p  ( k H z )

G
E

E
o
c

=
o

o
z

0

0

0

6
E

_1
o
c

o
z
o

5
z

0 . 1

0.

0.

0.

100 t20 I40 160

C l o c k  F r e q u e n c y  f c p  ( k H z )

1 5

v o - v i

- 4 - 2 0  2  4  6  8 1 0

E
6

o

E

J

o

.9
o

q

- (

- {
-  l (

T H D - V i

T H D - f  c p G i - f  c p

Inpu t  Frequency  f ,  (Hz)

Vno -  Voo Vno- f cp

1 / e e e * 1 5 V

Vaias=-7,45V
WsightEd "A" curve

Supply Voltage Voo (V)



BBD SERIES MN3OO4
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Supply Voltage Character ist ics

0

_ t

- 8

-12

- 1 6
-8 -r2 - 16

Supply Voltage Voo (V)

- 8  - 12  -16

Supply Voltage VDD (v)
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-8  - 12  -16

Supply Voltage Voo (V)
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BBD SERIES MN3OO4

Appl ica t ion  C i rcu i t

2 S C 8 2 8  2  x 2 5 4 5 6 4  2 S C 8 2 8

2 SA 564

Echo Ef fect  Generat ion Circui t

2 S A  5 6 4

(S igna l  De lay  Over  l  Omsec. )



BBD SERIES

!r-

4O96.STAGE LOW NOISE BBD

General Descript ion

The MN3OOS is a 4O96-stage long delay BBD (Bucket

Br igade Dev ice)  tha t  p rov ides  a  s igna l  de layo fup to2O4.S-

msec and is  su i tab le  fo r  use  as  var iab le  s igna l  de lay  l ines

in  aud io  f requency  range.

Features:
oWide range of variable delay t ime : 2O.48-2O4.8msec.

oClock component cancel lat ion capabil i ty.

oNo inser t ion  loss  :  L i :O dB typ .

oWide dynamic range : S/N=75d8 typ.

oWide f requency  response:  f i  =1OkHz.

aLow d is to r t ion  :  THD:1%o typ .  (V i :O.78Vrms)

aClock  f requency  range :  1O-1OOkHz.

o P-channel si l icon gate, tetrode MOS transistors

conf iguration.

o8-lead dual- in- l ine plast ic package.

Appl icat ions:

oReverberation effect of echo microphones and

stereo equipment.

oChorus effects in electronic musical instruments.

oVariable or f ixed delay of analog signals.

oTelephone t ime compression and delay l ine for

voice communication systems : etc.

Block  D iagram

V D D

GND

Vcc

OUT1 OUT2

U n i t:  mm( inch )

Quick Reference Data

Supp l y  Vo l t age -  1 5 ,  V o o * 1

20 .4a -204 .aS igna l  De lay  T ime

Total  Harmonic Distor t ion I  THD

S igna l  t o  No i se  Ra t ro



BBD SERIES MN3OOs

Absolute Maximum Ratings (Ta:25C)

I t e m Symbo l R at ings Uni t

Term ina l  Vo l t age V o o ,  V c o - 1 8 - + 0 . 3

Outpu t  Vo l t age v o - 1 8 - + 0  3

Operatrng Temperature Top r -20-+  60 c
Storage Temperature - 6 F - r ' 1  ' 6 c

Operat ing Condit ions (Ta:25C )

Dra rn  Supp l y  Vo l t age

C l o c k  I n p u t  C a p a c r t a n c e

Ci r cu  i t

C i r c u i t

T e s t  C i r c u i l

Gate  Supp l y  Vo l t age

C lock  Vo l t age  "H "  Leve l

C l o c k  V o l t a g e  " L "  L e v e l

Clock  F requency

C lock  R i se  T ime  *2

C l o c k  F a l l  T i m e  * 2

I npu t  DC  B ias  Vo l t age

*  1  T :1 i f cp  *  2  C lock  Pu l se  Wave fo rms

Elec t r i ca l  Cha rac te r i s t i cs  (Ta :25 'C ,  Voo :VcpL : -  1  5V ,  Vcpn :OV,  Vcc :  -  14V .  RL :  l 00ko )

Test Circui t Clock Pulse Waveforms

1 0 %
c P l

l c p  f

9 0 %
I c p r

cP2

Circuit  Diagram

trut)#--r- -L --r-L -r --r I -r r-I

GND (.1, c
Vcc l! o

O l ; T l  i 3

V 1 q 1 { 5 .

ol  IT2 14

Terminal Assignments

C P 1

Voo

I  t em S ym bol Condi t ion M in . Tvp Max . Uni t

S igna l  De lay  T ime t g

f l

L l

T H D

Vno

S / N

20  48 204.8 m s e c

I npu t  S igna l  F requency f c p : 4 0 k H z ,  V i : 1 . 3 V r m s .
O u t p u t  A t t e n u a t i o n  5  3 d B ( O d B  a t  f r : 1 k H z )

O

1

1 0 k H z

I npu t  S igna l  Sw ing t ^ ^ : t O v A z  1 . : 1 V A z  T H n -  t  6 0 : 1 . 2

4

v  r m s

lnse r t i on  Loss f c p : 4 O k H z ,  f  i : 1 k H z .  V i : 1 . 2 V r m s d B

To ta l  Ha rmon i c  D i s to r t i on f c p : 4 o k H z ,  f i : 1 k H z ,  V i : 0 . 7 8 V r m s 2 5 7o

Noise Vol tage f c p : 1 0 0 k H z  W e i g h t e d  b y  " A "  c u r v e o 4 m v  r m s

S igna l  t o  No i se  Ra t i o l 5 d B

X Adjust  Vsias wi th in -5 -  -  1 OV so
to obtain the minimum distor t ion.

(Top V iew)

cPl O)
CP2Q)

1 9



Inpu t  Vo l tage V (V)

0 .5  0 .7  I

T H D - V i

3

?

G i - f  c p

BBD SERIES MN3OOs

Typical  Electr ical  Character ist ic Curves
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l 0

- 8

- 6

n

?

0

V o - V r

- 4  - 6  - 8  - 1 0  -  1 2  - 1 4  1 6

DC Input  Vol tage V,  (V)

G i - f i

100 I  k  10k

Inpu t  F requency  f  (Hz )

THD -  V eta.

G i - T aG i - R r -
V D D = V c p L = -  1  5 V

f i =  1  k H z
V r = 0  d B m  { 0 . 7 7 5 v r m s }
f c p = 4 0 k H z

f c p  = 4 O k H z
i = 1 k H z
V i = O  d B m

(0.7 7 5Vrms)E
a  1 . 2
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c  1 . 0o
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BBD SERIES MN3OOs

THD-Ta

Supp ly  Vo l tage Charac ter is t i cs

20 40 60 80 100

Ambren l  Tempera tu re  Ta  1c )
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BBD SERIES MN3OOs

Application Circuit

2 5 A 5 6 4  2 5 A 5 6 4

Reverberat ion Ef fect  Generat ion Circui t  (Signal  Delay Over lOOmsec.)

9 S C 8 2 8  2  x 2 S A 5 6 4  2 S C 8 2 8

2 S A  5 6 4



BBD SERIES

128-STAGE LOW NOISE BBD

General Descript ion

The MN30O6 is  a  128-s tage Low No ise  BBD (Bucket
Br igade Dev ice)  tha t  p rov ides  a  s igna l  de lay  o f  up  to  6 .4 -

msec.  The typ ica l  app l i ca t ions  are  v ib ra to  and chorus

ef fec ts  in  e lec t ron ic  o rgans  and mus ica l  ins t ruments .

Features:

o Variable delay t ime : O.32-6.4msec.

oClock component cancel lat ion capabil i ty.

oLow inser t ion  loss  :  L i  =O dB typ .

oWide dynamic range : S/N=gOdB typ.

oWide frequency response : f i  (  15kHz.

OLow No ise :  Vno:O.2mVrms max.

OTota f  harmon ic  d is to r t ion  :  fHD:O.2%o typ .  (V i :O.78Vrms)

oClock  f requency  range :  1O^.2OOkHz.

o P-channel si l icon gate, tetrode MOS transistors

conf iguration.

a8- lead dua l - in - l ine  p las t i c  package.

Appl ica t ions :

oVibrato and / or chorus effects in electronic organs and

musical instruments.

o Variable or f  ixed delay of analog signals.

U n r t  m m ( i n c h )

I

8 -Lead  Dua l - l n -L i ne  P las t i c  Packaoe

Block Diagram

Quick Reference Data
I tem Symbol Value Unit

Supply Vohage Voo.  Vcc - ' 15 ,  VDD+  1

Srgnal Delay Ttme I D 0.32-  6 .4 m sec

Total Harmonic Distortion THD o 2 7o

Sgnal to Noise Ratio S /N 90 d B

2 3



BBD SERIES MN3OO6
Absolute Maximum Ratings (Ta:25'C)

*  1 T:1 ' f  cp *  2 Clock Pulse Waveforms

Elec t r i ca l  Charac ter is t i cs  (Ta=.25"C,  Voo-VcpL = . -15V Vcps :OV.  Vcc- . -14V Rr . -  100k f l )

Terminal Assignments Clock  Pu lse  Waveforms

I  0 " "
C P ]

(Top V iew) l c p l

c P 2

CND

Circuit  Diagram

c P 1

l N t s ,  r

G N D ( l
V c o ( 4
C P 1  ( 2
c P 2  ( 6

Vo o/.5,
O U T 1  ( 7 1

o u l 2 ( 8 )

Itam Syn$ol Rating Unit

Terminal Voltage Voo Vcc Vcp V1 - 1 8 - + 0  3

Output Voltage Vo - 1 8 - + 0 . 3

Operating Temperature Topr - 2 0 - + 6 0 ' c

Storage Temperature Tstg - 5 5 = + 1 2 5

Operat ing Condit ions (Ta: 25"C)

V o o l V

Clock Voltage "H" Level I Vc",

Clock Voltage "L' Level

Clock Pulse Width 12

It6m Symbol Condition Min. Typ. Max. Urit

Sgnal Delay Time t e o.32 6 .4 msec

Input  Signal  Frequency I f cp :40kHz ,  V '  '  1  8V rms ,  3dB  down  (0dB  a t  f  ,  - 1k l - 12 ) 12 k H z

Input Signal  Swing f c p : 4 0 k H z ,  f  r : 1 k H z .  f H D - - 2 . 5 7 o 1 8 Vrms

lnsertion Loss L ' f cp  :  40  kHz .  f  , :  1  kHz .  V r :  1 . 8  V rms 0 4 d B

Total Harmonic Drstortion THD f ce  -  40  kHz .  f  ,  :  1  kHz .  V r : 0  78  V rms o 2 2 . 5 9o

l,,loise Voltage Vno f cp :  10OkHz .  We igh led  by  "A "  cu r ve
T

I o 0 8

Signal to Noise Ratro S / N Maximum output  vol tage to noise vol tage 90 d B

/ o

MN3006

z 5



BBD SERIES MN3OO6

l o o - V o o

Typical  Electr ical  Character ist ic Curves

Supp ly  Vo l tage !ee  (V)

Input  S igna l  Leve l  V ,  (dBm)

os
l n

0  -2  - 4  - 6  - 8  - 10  -12  -14

Input  Signal  Level  V (dBm)

Inpu t  Bras  Vo l tage V8, " ,  (V)
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Input  S igna l  Leve l  V ,  (dBm)

Supp ly  Vo l tage Voo (V  )

. g  - l

o
:  - r

c

-2

- 2 .
- 1 0  - 5  0

lnput  Srgnal  Level

5 1 0

V  ( d B m

Vo-Vr V o - V i

T H D  -  V i

t c p  = 4 0 k H z
f = l k H z
Ta =25'c
{ 0  d B m = O . 7 7 5 V r m s )

THD-  Ve ias V n o - V o o

ys;as=-7.28V

fcP *  1  OokHz
Weighted  by  A '  curve
Ta=25'c
1O dBm=O.775Vrms)

G i - V i

fcP=4OkHz
f ' *  l  k H z
frs= 1 OOkO

T6= 25'C
( 0  d 8 m = o . 7 7 5 V r m s )

G i - f i

0 .1  0 .3  I  3

Input  Frequency

2 5

Vno  - f  cp
Voo=*1  5V

Tae25 'C-1"-t r

- l

C lock  Frequency  fcp  (kHz)



BBD SERIES MN3OO6

Supply Voltage Character ist ics

- 6  ' L t  - l o

Supply Voltage Voo (V)
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Supply Voltage Voo (V)

*8  - 12  -16

Supply Voltage Voo (V)

-8  - 12  *16

Supply Voltage Voo (V)

THD-Voo f  i - V o oVeias - V oo

G i - V o o S /N  -  Voo

-8 -12 16

Supply Voltage Voo (V)



BBD SERIES MN3OO6

Application Circuit

V o o  :  - 1 5 V

Chorus Ef fect  Generat ion Circui t

2SC828 2  X2SA564 2SC828



BBD SERIES

1O24.STAGE LOW NOISE BBD

Genera l  Descr ip t ion

The MN3OO7 is a 1O24-stage long delay BBD (Bucket
Br igade Dev ice)  tha t  p rov ides  a  s igna l  de lay  o f  up  to

5 1 . 2 m s e c .  T h e  M N 3 O O 7  i s  p a r t i c u l a r l y  s u i t a b l e  f o r  u s e  a s

v a r i a b l e  s i g n a l  d e l a y  l i n e s  i n  a u d i o  f r e q u e n c y  r a n g e .

Features :

oWide range o f  var iab le  de lay  t ime:  5 .12-51.2msec.

oClock  component  cance l la t ion  capab i l i t y .

oNo inser t ion  loss :  L i  -  O dB typ .

oWide dynamic  range:  S /N =  80  dB typ .

oWide frequency response: t i  I  12kHz.

oTota l  harmon ic  d is to r t ion  :  THD:0 .596 typ .  (V i :O.78Vrms)

oClock  f requency  range:  1O-10OkHz.

oP-channe l  s i l i con  ga te ,  te t rode MOS t rans is to rs

conf iguration

o 8- lead dua l - in - l ine  p las t i c  package.

Appl ica t ions :

o Reverberation effect of echo microphones and stereo

equipment.

oChorus ef lects in electronic musical instruments.

o Variable or f  ixed delay of analog signals.

Quick  Reference Data

rlN (

U n i t  :  m m  ( i n c h )

I,qf.Yc-lp,
'll I lE'
:HI ] IH:
tTi
r r^r---1

---+-
ffi+
,,;{t---T----l[

ill\r | -.,i,-o.2?
|  - - ^ , -  |  r 0 l l l

F--!-_!!41i91...ir , - .Jsi  I

8-Lead Dual- ln-Line Plast ic  Package

I t e m S ym bol Value Un i t

S u p p l y  V o l t a g e V o o .  V c c

t p

1 5  V o o r  1

5  1 2 - 5 1  2

0 5

8O

I

T

m s e c

1o

d B

S i g n a l  D e l a y  T  m e

T o t a l  H a r m o n i c  D i s t o r t r o n T H D

S / NS r g n a l  t o  N o i s e  R a t i o



BBD SERIES MN3OO7

Abso lu te  Max imum Rat ings  (Ta :25C)

I  tem Symbol Rat ings Unit

Terminal  Vol tage V o o .  V c c .  V c p ,  V r - 1 8 - + 0  3

Output  Vol tage - r 8 - + 0 . 3

Operat ing T€mperature Topr -20-+60 t

Storage T6mperature Tstg - 5 5 - + 1 2 5 c

Operat ing Condit ions (Ta:25 C)

*  1 1: ' l  i fce * ,2 Clock Pulse Waveforms

EleCt r iCa l  Cha rac te r i s t i cs  (Ta :25  C .  Voo :VcpL : -15V ,  VcpH:OV,  Vcc : -14V '  RL :10OkO)

Termina l  Ass ignments

OUT2 OUT] CP2

Clock Pulse Waveforms

( T o p  V i e w )

GND

Circu i t  D iagram

GND l t l
Vcc ia-',

cP1 (.2)

cP2 (61

T __l
I
l i :j !q*

I 0 q i

1 9 0 " i

0  0 5 7
0  0 5 7

-- l -

t c p l

l c o r

I  tem Symbol M in. Tvp. M ax. Uni t

Dra in  Supp l y  Vo l t age V o o - t 3 - t o

Gate Supply Vol tage V o o * 1

C lock  Vo l t age  "H "  Leve l V  C P H 0 - 1

C l o c k  V o l t a g e  " 1 "  L e v e l V D D

Clock  I npu t  Capac i t ance 700 p F

C lock  F requency t c p 1 0 1 0 0 k H z

Clock  Pu l se  W id th  +2 t c p w 0 . 5 T .  r

C lock  R i se  T ime  *2 t c p r 500 n s e c

Clock  Fa l l  T ime  *2 l c p f 500 n sec

Clock  C ross  Po in t 0 - 3

I t e m S y.rn bol Condi t ion M in. Tvp. M ax , Unr t

S igna lDe layT ime tD 5 1 2 5 1  2 m s e c

I n p u tS igna l  F requency f l
t c p : 4 0 k H z ,  V i : 1 .  5 V r m s .
3 d B  d o w n  ( 0 d e  a t  f i : 1 t H z )

1 2 k H z

I npu t  S rgna l  Swrng { c p : 4 0 k H z  f r : l k H z  T H D : 2 . 5 q o t . c v rms

Inse r t i on  Loss L i f g p : 4 0 k H z ,  f i : 1 k H z .  V r : 1 . 5 V r m s 0 4 d B

To ta l  Ha rmon i c  D i s to r t i on T H D f c p : 4 0 k H z ,  f i : 1 k H z .  V i : 0 .  7 8 V r m s 0 5 2 5 7o

Noise  Vo l tage v n o f cp :1OOkHz  Wergh ted  by  "A "  cu r ve 0 . 3 0 mVrms

Signal  to Noise Rat io S/N 80 d B



BBD SERIES MN3OO7

V o - V r

4  -6  - 8  - t 0  - t 2  - 14  t 6

V o - V i

Typical  Electr ical  Character ist ic Curves

DC Input  Leve l  V ,  (V)

C l o c k  F r e q u e n c y  f c p  ( k H z )

3 l0 30 100 300 1000

C lock  F requency  f cp  ( kHz )

2A 40 60 80 100

Ambrent Temperature Ta (  C )
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G i - T a

f i =  1  k H z
f c P : 1  O k H z
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BBD SERIES MN3OO7

Veias - V oo
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Voltage Character ist ics
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BBD SERIES

2O4B-STAGE LOW NOISE BBD

General Descript ion
The MN3OO8 is  a  2048-s tage long de lay  BBD (Bucket

Br igade Dev ice)  tha t  p rov ides  a  s igna l  de lay  o f  up  to

1 0 2 . 4 m s e c .  T h e  M N 3 0 O 8  i s  p a r t i c u l a r l y  s u i t a b l e  f o r  u s e  a s

var iab le  s igna l  de lay  l ines  in  aud io  f requency  range.

Features:

oWide range of variable delay t ime:. 1O.24-1O2.4msec.

oClock  component  cance l la t ion  capab i l i t y .

ONo inser t ion  loss :  L i  -0  dB typ .

o Wide dynamic range: S/N - 78dB typ.

oWide frequency response: l i  I  12kHz.

oTotaf harmonic distort ion : THD:O.5o% typ. (Vi:O.78Vrms)

o  C lock  f  requency  range:  1O- l  OOkHz.

oP-channe l  s i l i con  ga te ,  te t rode MOS t rans is to rs

conf iguration.

o8- lead dua l - in - l ine  p las t i c  package.

Appl ica t ions :

o Reverberation effect of echo microphones and stereo

equipment.

aChorus effects in electronic musical instruments.

o Variable or f  ixed delay of analog signals.

mm ( i nch )

8-Lead Dual- ln-Line Plast ic  Package

B l o c k  D i a g r a m

C P 2

Vcc GND Vot r

L

C P 1

Quick  Reference Data
I  t em Symbo l Va lue

1 f , .  V D D a  I

U n i t-u""  
%.-  lSupp l y  Vo l t age

m s e c

-- -- -t T
S r g n a l  D e l a y  T i m e t o

T H D

S i N

10 .24 -102  4

ITotal  Harmonic Distor t ion 0 5

l 8

%

d BS i g n a l  t o  N o i s e  R a t i o

3 2



BBD SERIES MN3OO8

Absolute Maximum Ratings (Ta:25C)
I  tem Symbo l Ral  ings .'tJffi )

Terminal Voltage V o o ,  V c c .  V c p ,  V r - 1 8 - + 0 . 3

Outpu t  Vo l t age Vo - 1 8 - + 0 . 3

Operating Temperature Topr -20-+60

Storage Temperature Tstg - c c - f  t z c ?

ating Conditions (Ta:25 C)
I tgnt Symbol Min. Tvp. Mar. u-dr

Drain Supply Vol tage Voo _ 1  A - t 3 - 1 6

Gate Supply Vol tage Voo*1

Clock Vol tage "H" Level vcps 0 - l

Clock Vol tage "L" Level Vcpr Voo

CIock  I npu t  Capac i t ance C c p 1  400 p F

Clock Frequency f cp 1 0 r00 kHz

C lock  Pu l se  W id th I c p w 0  5 T *  r

Clock Rise Time *2 I c p r 500 n sec

C lock  Fa l l  T ime  *2 I c  p f 500 nsec

Clock Cross Point 0 - 3

i

* 1  f : 1 / f c p  * 2  C l o c k P u l s e W a v e f o r m s

El ectr ica l  Character is t ics (Ta:25C. Voo:VcpL:- ' l  5V.  Vcer :OV, Vcc:-14V.  RL:100kO)

Terminal Assignments Clock Pulse Waveforms

(Top View)

GND OUT1 OUT2

Circuit Diagram

GNDO
Vco(D

c P 1  @
cP2(a

cP2

I tem Symbol Condi t ion M in . Tvp. Max , Unit

S r g n a r  u e l a y  l r m e I D 10.24 102.4 msec

Input  Signal  Frequency f i f cp :40kHz ,  V i : 1 .3V rms .
3dB  down  (0  dg  a t  f i : 1 kHz )

t l k H z

Inpu t  S igna l  Sw ing f c p : 4 0 k H z .  f i : 1 k H z ,  T H D : 2 . 5 % l c Vrms

Insert ion Loss f cp :40kHz ,  f i : 1kHz ,  V i : 1 . 3V rms 0 d B

To ta l  Ha rmon i c  D i s to r t t on T H D f s p : 4 0 k H z ,  f i : 1 k H z ,  V  : o . 7 8 V r m s 0 . 5 7o

No i se Vno f cp :100kHz  We igh ted  by  "A "  cu r ve 0 . 3 0 mVrms

Signal  to Noise Rat io S/N 78 d B

ouT26)



T H D - V i

V D D - - 1 5 V

f c p  =  4 O k H z
f , -  l k H z
V , = 0 . 7 8 V r m

{OdBm)

I
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5 5
(dBm

l 0

V o - V i

V o D = - 1  5 V

f c p  = 4 0 k H z
f , =  1  k H z
V ,  -  0 . 7  S V r m s

{ O d B m i

t 0

Typicat Electr ical  Character ist ic Gurves
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BBD SERIES MN3OO8
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BBD SERIES MN3OO8
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256.STAGE LOW NOISE BBD

Genera l  Descr ip t ion
The 3OO9 is a 256-stage BBD (Bucket Brigade Device)

hav ing  a  w ide  dynamic  range and low d is to r t ion  charac ter -

i s t i cs .  The 3009 prov ides  a  s igna l  de lay  o f  up  to

12.8msec and is  par t i cu la r ly  su i tab le  as  a  dev ice  fo r  gener -

a t ion  o f  v ib ra to  and /  o r  chorus  e f fec ts  in  e lec t ron ic  mus ica l

rns t ruments .

Features:

oVariable delay t ime: 0.64-' l  2.8msec.

oClock component cancel lat ion capabil i ty '

a low inser t ion  loss :  L i  -O dB tYP.

o Wide dynamic range: S/N - 88dB tYP'

oWide f requency  response:  f i  (  14kHz.

oTota l  harmon ic  d is to r t ion  :  THD:O.396 typ .  (V i :O '78Vrms)

oCfock frequency range:- 1O-2OOkHz-

o P-channel si l icon gate, tetrode MOS transistors

conf iguration.

o 8-lead dual- in- l ine plast ic package.

Appl icat ions:

ovibrato and / or chorus effects in electronic organs and

musical instruments.

oVariable or f ixed delay of analog signals.

Un i t  :  mm ( i nch )

8-Lead Dual- ln-Line Plast ic  Package

rli=affill-rr i  t ^ "  r
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d B

Total  Harmonic Distor t ion

Reference Data

3 6



BBD SERIES MN3OOg
Absolute Maximum Ratings (Ta:25'C )

I tem Symbol Ratlngs Uni t

Terminal  Vol tage Vs6.  V66.  V6p,  V1 - 1 8  - + 0 . 3

Output  Vol tage V6

Operat ing Temperature Topr -zu- fou ".

Storage Tstg - c 3 - f  t l c L

Operat ing Condit ions .ra:25'C)

I t e m Symbo l M in . Tvp. Max , Uni t

Drain Supply Vol tage Voo - 1 5 - t o

Gate Supply Vol tage V o o Voo*1

C l o c k  V o l t a g e  " H "  L e v e l 0 - 1

Clock  Vo l tage "L"  Leve l Voo

Clock Input  Capaci lance C c p 200 pF

C lock  F requency f c p 1 0 200 k H z

C lock  Pu l se  W id th  *2 t cpw 0 . 5 T  *  1

Cfock Rise Time t2 t c p , 500 nsec

U l o c l (  F a l l  l l m e  , 2 I c  o i 500 nsec

Clock Cross Point 0 - 3

* 1  f = l / l c p  * 2  C l o c k P u l s e W a v e f o r m s

Elec t r i ca l  Cha rac te r i s t i cs  (Ta :2  5  C .  Voo :Vcp r : -15V ,  VcpH:OV,  Vcc : *14V  RL : ' lOOkO)

Terminal Assignments Clock Pulse Waveforms

(Top View)

GND

Circuit  Diagram

GND ( l , r  .
Voo .5.' (

c P 1  € ) .
c P 2 @ .

c P 1

ourl @

Voo €)

our2@

f s p : 4 O k H z ,  V ; : 1 . 8 V r m s
3 d B  d o w n  ( 0  d B  a t  f  : 1 k H z )

f6p :40kHz ,  f i : t kHz .  THD:2 .570

f  6p :40kHz ,  f  i : 1 tHz .  V , : 1 .  SV rms

f 6 p : 4 0 k H z ,  f t : 1 k H z ,  V  : 0 . 7 8 V r m s

t6p :100kHz  We igh ted  by  "A "  cu r ve

M a x i m u m  o u t p u t  v o l t a g e  t o  n o i s e  v o l t a g e

I npu t  S igna l  F requency

To ta l  Ha rmon i c  D i s to r t i on

Signal  to Noise Rat io

l +  - 2 -  - 3



BBD SERIES MN3OOg

V o - V i
V D D = - l  5 V

lcP =4OkHz
l , =  l k H z

Typical  Electr ical  Character ist ic Curves

-20

-  l o

- 1 6

t

a  -  1 2
o ' _

>  
-  r u

3
O  _ e

o
o - 6
o

- 2

0
0  - 2  - 4  6  * 8  - 1 0  - 1 2  - 1 4  - 1 6

DC Input  Vol tage V (V)

0 .1  0 .3  I  3  t 0  30

lnput  Frequency f ,  (kHz)

Vo-Vr

Voo=* I 5V

tcP =4OkHz

THD - Veias

f c P  =  4 0 k H z
f , =  1  k H z
V , = O d B m

Optimum Bibs V<
IrHD:2.5'/.\

age

E
o
I
o 0

6

f  
- f ,

o

o
a
-  - 1 0
l
o

a

o
o

o

- 1 5

5
E
o 3
I

c

I
d
4 l
o

-
o  ^ -

I
-  0 . 3
6
F

-20
- 1 5 - 1 0  - 5  0

Input  Srgnal  Level

5 1 0

v,  (dBm)

15

@

(9

c -

c
9

c

0 .5  0 .7  |  ?
Input  Signal  Level  V (Vrms)

M  a x i m u m
TemPera ture

0 2 0 4 0 6 0 8 0

Operatrng Ternperature Topr (  C)

8
o
I
F

c
.9

. 9
o

E

E
o-

F

0 .1

0 .6

0.5

0 .4

0 .3

0 .2

0 . 1

0
100100

0 .8

0 .1

E
o  0 .6
I
F

-  n q

9
I

6 0.4
o

C  ^ .
o  u . J

E

r  
" "6

6
F

0 .1

5

3
d
o
I

C

s
o

o
9
c
o
E

I

o

o
F

I

0 . 5

0 .3

-8 .0  - 8 .2  - 8 .4  8 .6  - 8 .8  - 9 .0  9 .2  - 9 .4  - 9

Input Bras Voltage VB'". (V)

3 1 0 3 0

Clock Frequency

100 300 1000

fcp (kHz)

10 30 50 100 300 500

Clock Frepuency fcp (kHz)

Voo= * I  5V

f c p = 4 O k H z
f  , = ' t k H z

5 0 5
r( l l ' lnr l

l 0

G i - f  i

) n  ^- "  s
;
T

t 6  0' -  c  o
o -

6 c

o

o . Y

G
o

Gr.  THD-Rr-

100 300 1000 3000 I

Load Resrstance Rr (ko)

- l

- 2

6
I

o

o
(t

p

Gi .  THD-Top r

G i - f c p THD-  fCP

f , =  1  k H z
V ' = O d B m

P F  - 2 O
l l J

( H z

LPF:6k l - l

illl
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BBD SERIES MN3OOg

Supply Voltage Character ist ics

Supp ly  Vo l tage Voo (V)

l 6

t 2

8

4

0

- 1 6
- 8  - t 2  -  1 6

Supply Vol tage Voo (V)

-20

Appl icat ion Circui t

8
O J
I
F

C
9
o

o

9
C
o
a

I
_ 1
o

F

I
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c

I
o
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o
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o
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z

o

E
o
I
o
z
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a

-8 -12 -  16

Supply Vol tage Voo (V)

-20

E
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;
o
6

6'
I

a

c

(,
c
I
o

c

- 8  - r 2  - 1 6

Supply Voltage Voo (V)

-20

2 5 A 5 6 4  2 5 4 5 6 4

Chorus Ef fect  Generat ion Circui t

THD-  Voo

f  ; :  1 k H 2

6dB

l-t\ 1-\-
I

I

t-\
2dB

Supply Voltage Voo (V)

V i - V o o S / N - V o o

Supp ly  Vo l tage Voo (V)
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BBD SERIES

DUAL 512.STAGE LOW NOISE BBD

General Descript ion

The MN3010 is  a  dua l  512-s tage low no ise  BBD
hav ing  a  w ide  dynamic  range and low d is to r t ion

charac ter is t i cs .  The dev ice  conta ins  two ident ica l  BBD's

on a  s ing le  ch ip  w i th  independent  input ,  ou tpu t  and

c lock  te rmina ls  as  we l l  as  common power  supp ly  te r  -

mina ls .  Each 512-s tage BBD prov ides  a  s igna l  de lay  o f

up  to  25 .6msec.  The two ident ica l  BBD's  on  a  same

ch ip  o f fe r  un i fo rm charac ter is t i cs  and space sav ing  ad-

vantage when they  are  used in  para l le l  o r  ser ies  connec-

t lon .

Features:

o Wide range of variable delay t ime:

2.56-25.6msec. (51 2-stage)

5 .12-51.2msec.  (512 X 2-s tage)

oClock component cancel lat ion capabil i ty.

oNo insert ion loss: Lr = O dB typ.

oWide dynamic range: S/N = 85dB typ.

oWide frequency response: l t  I  12kHz.

oTotaf harmonic distort ion: IHD:O.4ol typ. (Vi:O.78Vrms)

oClock frequency range: 1O-1OOkHz.

oDual 512-stage configuration: 1O24-stage in series

connection, and twice as large output in paral lel connection.

o P-channel si l icon gate, tetrode MOS transistors

configuration.

o' l  4- lead dual- in- l ine package.

Appl icat ions:

o Vibrato and/ or chorus effects in electronic organs and

musical instruments.

o Reverberation effect of electronic musical instruments-

o Variadle or fixed delay of analog signals'

Ouick Reference Data

iJ. ll
( .  I2s )

U n i l  :  m m ( i n c h )

14-Lead Dual-ln-Line Plastic Package

B l o c k  D i a g r a m

CP2(A )  Voo C P 2 (  B )

ouT l  (A )  l 3
I

ouT2(A)  r4

e  ouT l  (B)
I
8 OUT2(B)

NC

c P 1 ( B )
I

cP l  (A )  2

t, l 3 - /4

l N ( A )  V c c  l N ( B )

5 1 2
Stages

BBD(A)

I t e m Symbol  
I  

Value Uni t

Supply Vol tage V o o  V c c

to  I
rHD i

1 5 .  V D D  - ' 1

/  3 0 - J t  I

o 4

Signa l  De lay  T ime msec

d B

Total  Harmonic Distor t ion

Signa l  to  No ise  Rat io S / N 85

40



BBD SERIES MN3O1O
Abso lu te  Max imum Rat ings  (Ta :25  C )

* 1  f : 1 / l c p  * 2  C l o c k P u l s e W a v e f o r m s

El eCtr iCal  Character i  s t iCs (Ta:2 5 C,  Voo:VcpL:- -15V.  VcpH:OV. Vcc:- '14V.  RL:100kO)

I tem Symbol Ratings Unit

Terminal  Vol tage Voo. Voc.  Vcp,  Vr - 1 8  - + 0 . 3

Ou lpu t  Vo l t age Vo - 1 8  - + 0 . 3

Operating Temperature Topr -20-+60 rc
Storage Temperaturg Tstg - 5 5 - + 1 2 5

Operat ing Condit ions (Ta:2b C)
I  tem Symbol M in . Tvp. Max . Unit

Drain Supply Vol tage V o o - 1 5 - l o

Gate Supply Vol tage V c c Voo* ' l

Clock Vol tage "H" Level VcpH 0 - l

Clock Vol tage "L" Level Voo

Clock Input  Capaci tance Ccp 350 pF

Clock Frequency l c p 1 0 1 0 0 kHz

C lock  Pu l se  W id th  12 l cpw 0 . 5 T  *  1

Clock Rise Time |2 l c p r 500 nsec

Clock  Fa l l  T ime  *2 I C D T 500 nsec

Clock Cross Point o - 3

I tem Symbol Condition M in . Tvp. Max . Unat

Srgna l  De lay  T rme I D l J o 2 5 . 6 msec

Input  Signal  Frequency f1 f cp :4OkHz .  V1 :1 .8V rms .
3 d B  d o w n  ( 0  d B  a t  f  i : 1 k H z )

1 a k H z

Input Signal  Swing f co :40kHz .  f  i : 1 kHz .  THD:2 .5% 1 . 8 Vrms

Insor laon Loss f c p : 4 0 k H z ,  f i : 1 k H z .  V 1 : 1 . 8  V r m s 0 d B

Total  Harmonic Distor t ion T H D fco :40kHz ,  f i : 1kHz .  V i : 0 .  78Vrms 0 . 4 %

Noise Vol tage Vno f cp :1OOkHz  We igh teo  by  "A "  cu r ve 0 . 2 1 mVrms

Signal  to Noise Rat io S/N M a x i m u m  o u t p u t  v o l t a g e  t o  n o i s e  v o l t a g e 85 d B

1 2  1 1  1 0

M N 3 0 1  0

3 4 5

Termina l  Ass ignments
O U I 2 t A i  O U T 1 { A )  C P 2 r A r  V D ' ,  C p 2 , u :  O U 1 ] . 8 :  O U T 2 i B

Clock  Pu lse  Waveforms

C P l

t c o l

( T o p  V r o w J

cP2

- - -  -  r 5 v

- - -  0 v

- - -  _ t s v
GNO CP(A)  IN(A]

Circuit  Diagram

cPr(B ) NC

lN(A) . (B) (Termina l  3  5  )

G N D ( T e r m r n a l  I )
V c c ( T e r m r n a l  4  )

CP1 (A) .  (B) (Termrna l  z  6  )
C P 2 ( A ) ( ( B ) ( T e r m r n a l  t 2  l o  )

' c p r
0  0 5 7
0  0 5 7

OUTI  (A) .  (B) (Termrna l  13 , i9  )

V o D ( T e r m n a l I l )

OUT2(A). (BXTermrnal l1-i 8- )

4 1



Vo-Vr

fcp =4OkHz
f i -  1  k H z

v o - v i

j r 5  - r o  5  o  5

Inpu t  S igna l  Leve l  v

BBD SERIES MN3O1O

Typical  Electr ical  Character ist ic Gurves
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Operat ing TemPerature
l 0 30 100 300 1000 3000

Load Res stance Rr (kO)

10000 80 1

Top r  (  c )

1 .6  - 1 .8  8 .0

Input  Bias Vol tage

-8.2 -8.4 -8.6
3 l0 30 I00 JU

C l o c k  F r e q u e n c Y  f c p  ( k H z )

Voo=-1  5V

{Vsss  to r  THO=2.S%)
lcp  =4OkHz
f ,=  1  kHz
RL = 1 OOkO

5

3

0 . 1

G i - f  i G i ,  T H D - R t Gi .  THD-ToPr
Spec i f ied  Max lmum -
Opera t ing  TemPera ture V D D = - 1 5 V

f  c p  =  4 O k H z

V  = O d B m

-  t  h u

G i - f c P

C l o c k  F r e q u e n c Y  f c P  ( k H z )

T H D - f c p
THD -  V e i "s

-  1 t

+ z



BBD SERIES MN3O1 O

Veias-Voo

Supply Voltage Character ist ics

-8 -12 -  16 -20

Supply Vol tage Voo (V)

Appl icat ion Circui t
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Echo Ef fect  Generat ion Circui t  (Signal  Delay Over l  Omsec.)



BBD SERIES

3328 - Stage Mult i -Tap BBD (MN3Ol 1) for Audio Signal Delays

Genera l  Descr ip t ion
The MN301 1  is  a  3328-s tage low no ise  BBD (Bucket  Br igade

Device) designed to provide simultaneously six dif ferent delay
outputs with respect to a signal input. A proper mixing of the six
dif ferently delayed signals generates highly effect ive reverbera-
t ion. The delay t imes can be varied by the clock f requency control.
Features
.3328-stage with 6 dif ferent output stages
.6 stages not in mult iple proport ion with each other so that

a  p roper  mix ing  o f  the  s ix  d i f fe ren t ly  de layed ou tpu t  s igna ls
generates a highly effect ive reverberation.

o Clock component cancel lat ion capabil i ty.
oWide dynamic  range:  S /N >  76  dB typ .
o  No inser t ion  loss :  L i  =  o  dB typ .
o Total harmonic distort ion: THD : O.4o/o Np.
o P-channel si l icon gate, tetrode MOS transistors

conf  igura t ion

@

N

Un i t :  mm( inch )

|r)
N

TI
t
|f)

N

A -
= N
J a ?

N

I 1 .2+O.1
(.05)0.8 min.

( ,03)
0.5+0.1

(.o2\3.55 typ.
( . 1 4 ) 3.3+0.3

( . 1 3 )

1 2-Lead Dual- ln-Line Plast ic  Package

Maximum Delay Times for 6 Dif ferent Output Stages

Tapped Output Terminals OUTl OUT2 OUT3 OUT4 ouTs our6 Remark

BBD stages (stages) 396 662 1  1 9 4 1726 2790 3328

Maximum Delay Time (msec.) 1 9 . 8 J J .  I 5 U .  / 86 .3 139 .5 166 .4 C lock  10KHz

Block Diagram

44
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BBD SERIES MN3O1 1

Appl icat ion Circui t  -  Reverberat ion Ef fect  Generat ion Circui l

72AN6551  %AN6551  MN3O1  1

Printed Circui t  Board Layout
(ActualSize)

Electr ica l  Character is t ics of  The Appl icat ion Circui t
(Vcc :  +15V .  Ta :  25 "C)

72AN6551 /2AN6551

/77

*  A d j u s t  t o  m i n i m i z e  d i s t o r t i o n

*  V c c  s h o u l d  n o t  e x c e e d  + 1  8 V

I tem Symbol Condi t ion m i n . tvp. max. Uni t

Supply Current rcc 1  1 ( 8 ) 1 5(1 0) mA

Total Power
Dissipat ion

Ptot t o c
(70)

Signal  Delay
T ime

OUT6:
fcp  =  15-20kHz

83 98 1 1 1 msec

Cutof f  Frequency rco 3 kHz

Input Signal  Swing Vi THD -- 2.5o/o 1  . 1  ( 0 . Vrms

lnsert ion Loss L ; O U T 3 :  f ;  : 1 1 1 1 2
V i :  300mV

0 2 4 d B

Total  Harmonic
Distor t ion

T H D i,; 1  kHz
V;(max)-6dB

o.4
(0.5)

Vo

Output
Voltage

Noise Vno OUT3:V; = 6Y o.4
(o.4)

mVrms

Signal  to Noise
Rat io

S/N Vs = V(max) 70
(60)

.l El

Note:  Values in parenthesis for  Vcc :  +9V



BBD SERIES MN3O11

Abso lu te  Max imum Rat ings  (Ta :  25"C)

Opera t i ng  Cond i t i ons  (Ta :  25  C)

Electr ica l  Character is t ics (Ta = 25 'C,  VDD: VCpl :  -1 5V'  V6pg :  OV'

I tem Symbo l Fat ings Uni t

Terminal  Vol tage Vpg,  V66,  V6P,  V1 -1 8. '+0.3

Output Voltage VO 18 , ' +0 .3

Operating TemPerature Topr -20-+70 , C

storage Temperature Tstg
, C

No te :  A l l vo l t ages  w i t h  r espec t  t o  GND =  0V

f,

vcc = -14Y,R L = 56K())

Symbol M i n . Tvp. Max. Un i l

t c - t o

Drain SUPPIY Vol tage VDD
- 14

V D D + 1
Gate SUPPIY Vol tage VGG

- t . J

Clock Vol tage "  H" Level VCPH o
VDD

Clock Vol tage "  L"  Level V C P L

2300 pF
Clock I nput caPacitance

1 0 0 kHz
Clock Frequency t cp 1 0

0.5T -
Clock Pulse Width tcpw

500 nsec
Clock Rise Time I C p r

Clock Fal l  T ime tcpf
500 nsec

r -  r / r c p

I tem Symbol Cond i t i on M i n . Tvp. Max Uni t

----- -l
t _ Y o  I

S igna l  De laY  T ime

Terminal  OUTl t D l

----l
I

f c p : 1 O k H z - l O O k H z  I

1 9 . 8 msec

J . J  I
msec

Terminal OUT2 tD2
5 . Y  / 59 .7 msec

Terminal OUTg tD3
8 .63 86.3 msec

Terminal OUT4 tD4
1 3 . 9 5 1 3 9 . 5 msec

Terminal OUTS tD5
.1 6.64 1 6 6 . 4 msec

Terminal OUT6 tD6

f c p =  4 0 k H z - 3 d B
1 1 k H z

Input Signal FrequencY fi

lnput  Signal  Swing Vi THD = 2.5o/o
1 . l V T m S

o dB
lnsert ion Loss L i f c o = 4 9 1 o n t , f i : 1 k H z ,

Total  Harmonic Dlstor t ion THD f cp :  40kHz .  { i =  1kHz .  V i  =  0 .78Vrms o.4 ok

Noise  Leve l

OUT1,  OUT2,  OUrS I  Vno l

fcp = l  OOKHz Weighted bY "A" curve

2 7 0 pVrms

400 pVrms
OUT4. OUTs, OUT6 Vno2

l 8 0
S igna l  t o  No i se  Ra t i o

OUTlrcUT'r"OUT3 S/N 1 I  f co :  l  OokHz  We igh ted  bY  "A "cu rve
I

I  Maxinrum output  vol tage to noise vol tage

d B

/ o dB
OUT4, OUTs, OUT6 S/N2
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BBD SERIES MN3O11

,"tT

Termina l  Ass ignments

Circuit  Diagram

I N

G N D

cP1

cP2

I N Vcc cP1

G N D  c P 2  V o o

OUTl

I
I

OUT1 OUT2 OUT3

OUT6 OUT5 OUT4

(Top View)

OUT2

'_l_,
OUT3

?
I

T--l

OUT4

i l i

OUT5

?
I

t-- I

OUT6

_t
t--l

aamI
I
I-- t 662

+
663

,rnol i
+ r--1

2791 | I
+ l

332s I

M N 3 0 1 1

Pin No. Symbol Terminal Functions

1 G N D Ground ing Ground connect ion

C lock  I npu t  2 Fundamen ta l  c l ock  pu l se  i npu t  f o r  cha rge  t r ans fe r

J VDD VDD Supp l y 1 5 V  s u p p l y

4 OUT6 Ou tpu t  6 3328 th  and  3329 th  s tage  syn the t i c  ou tpu t  w i t h  c l ock  componen t  cance l l a t i on

5 OUT5 Output  5 2790 th  and  2791  s t  s t age  syn the t i c  ou tpu l

o OUT4 Output  4 1 726th and . l  727th stage synthet ic  output

OUT3 Output 3 1 1 94th and I  I  95th stage synthet ic  output

OUT2 Output  2 662nd and 663rd stage synthet ic  output

Y OUTl Output  1 396 th  and  397 th  s tage  syn the t i c  ou tpu t

1 0 c P 1 Clock  I npu t  1 Fundamen ta l  c l ock  pu l se  i npu t ,  i n ve r t ed  w i t h  r espec t  t o  CP2

1 1 VGG Voo Supply Vcc bias supply in put  to each MOS transistor  gate connected in ser ies wi th BBD transf  er  gates

Vcc = VDD +1

1 2 I N S igna l  I npu l Analog s ignal  anput

The opl imum DC bias must be appl ied to th is terminal

L______ I



VDD -  -1  5V
VGG = -1 4V
fCP = 4OkHz
t i  = l k H z
VCPH = -1 .2V
VCPL =  -1  5V

l
i l

l--
1

VDD 3 _1  5V
VGG = -1 4V
fCP =  40MHz
f i  =  l k H z
V C P H  = - 1 . 2 V
VCPL =  -1  5V

r-l +; +_i

BBD SERIES MN3O1 1

Vo-  V i

3 0 2 0 1 0 0 1 0
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THD- Voo fi - Voo
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BBD SERIES

BBD With 3 Paral lel  Signal Delay Lines
I ncorporati ng Clock Generator

General  Descr ipt ion
The MN3012 is  BBD provided wi th 3,  5,  190 stages three

parallel delay l ines and a clock generator. The clock fre-
quency which determines a delay t ime is  contro l led by the value
of external resistor and capacitor connected to CG1, CG2 and
CG3 terminals.

The MN30't 2 provides three differently delayed signals on
OUTl , OUT2 and OUT3 terminals. The device is particularly
suitable for producing chorus, vibrato and reverberation effects
of audio equipment.
Featu res:
1. -8.5 -1 5V single voltage supply (VDD)
2.  Delay t ime 01 :O.475 -  9.5ms (1go-stage)

02 :0.0125-025 (  S-stage)
03:0.0075-0.1 5 (  3-stage)

3. Dynamic range S/N = 98dB typ. (OUT3)
4. Insertion lL: O dB typ.
5. Distortion THD: O.4olo typ.
6.  lncorporat ing c lock generator
7.  Clock f requency 1O-2OOKHz
8. Clock component cancellation
9. P-channel sil icon gate process.

G N D

cP1

cP2

3.3 t O.05 Unit:  mm (inch)
( . 1 3 )

8' 0.48 t 0.05
1 4
' t 1

1 2

1 1

1 0

( .o19)

lr):u i e
+t |r)
o t \
o t -

|r)
ci
TI

tr)

-i

+l
t
ol
rt @

I

1.27  +  O.O5
(.05)

o.27 t 0.03
( . 0 1  1 ) 0 -  1 5 '

4.5 max. 4.O max.
( . 177 ] .  ( . 157 )

14 -Lead  Dua l - l n -L i ne
Plastic Package
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BBD SERIES MN3O12

Absolute Maximum Ratings (Ta: 25'C)

Item Symbol Ratings Unit

TerminalVoltage

Operating Temperature

Storage Temperature

VDD, VI, VO, VCP

Topr

Tstg

-18-+0.3

-20-+70

-56-+1 25

Operat ing Condi t ions (Ta:  25C)
I tem Symbol M in . Tvp. Max. Uni t

Supply Voltage
Clock H Level
Clock L Level
Clock Frequency
Clock Input  Capaci tance
Input  DC Bias

VDD
VcpH
VcpL

ccp
Vbias

-6.5

o

1 0

- t 5

VDD

-1 6
-o.4

200
1 8 0

K H z

Characteristics (Ta : 2!'C,_Ypg - -1 5V_r Y"p_L_: -1 SV,-VcpH :_OV, RL = 56Kohms, C : I OOpF
R1 :  R3= 22  Mohms,  R4:  R5:  2 .2Kohms,  fcp= 1 /2  fosc(R l  a i l jus t )

Item Symbol Condit ion Min . Tvp. Max. "Unit

Signal  Delay Time
OUTl Terminal
OUT2 Terminal
OUTS Terminal

t D 1
tD2
tD3

f c p  -  1 0 K H z
2OOKHz

o.47 5
0 . 0 1 2 5
0.0075

9.5
o .125
n l E

M S
ms
M S

Input Signal Frequency
OUT Terminal 1
OUTTerminal 2
OUT Terminal 3

f in l
lin2
fi n3

fcp = 46^".
Ou tpu t  - 3dB

1 2
1 4
1 5

KHz
KHz
KHz

Input Signal Voltage v tn THD = 2.5% t . z Vrms

lnsertion Loss I L
fcP = 4911".
f  i n :  1  K H z

v in  =  0 .775  V rms

o dB

Distort ion T H D o.4 Vo

Noise Voltage
OUTTerminal 1
OUTTerminal 2
OUT Terminal 3

Vn1
Vn2
Vn3

fcp  =  1g '^n t
Weighted by

A curve

o . 1 4
0.05
0.04

mVrms
mVrms
mVrms

S/M Ratio
OUTTerminal 1
OUT Terminal 2
OUT Terminal 3

S/N1
S/N2
S/N3

Vn/Vin
f cP :  166* " .
Weighted by

A curve

90
97
9 8

dB
dB
.l Fl



BBD SERIES MN3O12

Ci r cu i t  D iag ram
C lock  Gene ra to r

r o s c

Ex te rna l  C i r cu i t

G N D C -

3Fl ," BBD (A), (B)

I

Osci l lator  - r -  Wave form ---F lnternal  Bul fer  - '1 Rz = Rs = 22Ko
I  Rq :  Rs=  2 .2K t t

fcP = 7t 1ot"
C .R .  ad jus t

N o t e :  W h e n  e x t e r n a l  c l o c k  i s  u s e d ,  r e m o v e  R  t  a n d  C '  a p p l y  t h e  c l o c k  i n p u t  t o  C G 1

BBD S tages

O U T l

VDD

c P 1

G N D
C P 2

C P 1

OUT3



12 .1 .l ',l 0

M N 3 0 1 2

3 4 5

BBD SERIES MN3O12

VDD CP1 NC OUT3 OUT2 CG3 CG2

G N D  C P 2  N C  I N  O U T 1  N C  C G 1
(Top View)

Termina l  Ass ignments

P i n  N o .

1

2

4

5

7

8

I

1 0

1 1

I J

1 4

M O N O

Symbo l  Te rm ina l

GND Ground ing

CP2  C lock  pu l se  i npu t

lN  Ana log  s i gna l  i npu t

OUT l  Ou tpu t  t e rm ina l  a t  190  and  191 -s tage

CG 1  C lock  osc i l l a t i on  i nPU t

CG2  C lock  osc i l l a t i on  i nPU t

CG3  C lock  osc i l l a t i on  i nPu l

OUT2  Ou tpu t  t e rm ina l  a t  5  and  6 - s tage

OUT3  Ou tpu t  t e rm ina l  a t  3  and  4 - s tage

CP1  C lock  pu l se  i npu t

VDD VDD =  -15V  supp l y  t e rm ina l

N o t e :  T e r m  n a l  N o . 3  6  a n d  1 2  a r c  n o n  c o n n e c t i o n

22pF 1 2Okfi
1  00pF

4.7k{r
rW

Vcc
(+8-+16V)

1  20ko

39ko 1 00pF{ 1 00kcl
39ko

1  / 2AN655  1

R Output

+ -
1 # 4
I s.3r F
I  r  output
I
I 4 , 7 k { r

R Inpu t

2zka
oNo' 43ko

+ _1 /2AN6s51 1 / 2 A N 6 5 5 1  M N 3 0 1  2 1  / 2AN6551

*Ad jus t  t o  ge t  m in imum d i s t o r t i on .
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BBD SERIES MN3O12

20

- l E

16
2

o 1 2
s

o  l u
' r E
c
h

6  
- b

O
u  - 4

- 2

0

V o - V t

VDD = -1 5V
fCP= 4OkHz
t i=  DC
Togr = 25"C

0  - 2  4  - 6  8  l 0 - 1 2  1 4 - 1 6

DC INPUT LEVEL VI (V)

Gi, THD - Topr

VDD = -1  5V,  fCP =  40kHz
V i = O d B m , f i = 1 k H z
R 2 * R 3 = 2 2 k o
F 4 = R 5 = 2 , 2 k o
LPF =  20kHz

1-

0 20 40 60 80 100 120

OPERATING TEMPERATURE ToPr( C)

Gi .  THD -  fcp

I  3 l0 30 100 300 1000

CLOCK FREQUENCY fCP (kHz)

6'
I
; r "
z
a
z
o 0
F
c
U
@
z

I
o b
I
F
z 3
o
F o
t .

i
a

6 l
o
z
o  ^ (
E
f  o . l
J

F

o
F

T H D -  V i

voo = -1 5v. fcP = 40kHz
f i= lkHz.  LPF= 2OkHz
R2 = R3 = 22kn, 84 * R5 = 2.2ko

G i -  f i

0 . 1  0 .3  I  3  t 0  30  100

INPUT FREQUENCY f i  (kHz)

Vno- fcp

I 3 l0 30 100 300 1000

CLOCK FREOUENCY fCP (kHz)

0 . 1
1 2 8 4 0 4 8

INPUT SIGNAL LEVEL Vi (dBM)

THD - Veias

t 2

6 r o
I
F
z

c
o
F
a "
o o

z
> 4
E
I) _
j 2

F

0

I
o
I

z

tr
c

F
a
o

2
0 . 4  >

I
J

0 . 2  s
F

0

e
@

U(,
3
J

U
o

z
F
l
G
F
f
o

@

z

o

z
tr
i r 0
U
a
z

E
o
I
F
z
o
tr

0.6 t r
o
F

0 . 5  I
o

n r  9- ' z

^ 1  >
" "  E

i ,  T

s
u . r  o

F

0

-l uoo = -'r uu
I fCP = 4OkHz, fi - 1 kHz

__l R2 = R3 = 22ko

I Ra = R5 = 2.2ko

- 5 0

-60

- 7 0

80

- 9 0

--  100

-  l l 0

- 120

5 6 ? 8 9 1 0 1 1

INPUT BIAS VOLTAGE VBias(V)

6
a

z 4
a

2

54



BBD SERIES MN3O12

t cP= 40kHz.  f i  =  l  kHz
Vi = Vl (maxl -6dB
R2 = R3 = 22ko, H4 = R5 = 2.2ko
LPF =  2okHz

Vaias- Voo

- 8  -  l 0  - 1 2  - 1 4  1 6  -  1 8
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SE RI ES

Clock Generator/ Driver MN 3101 for BBD's

General  Descr iPt ion

The M N3 1 O1 is a C MOS integ rated ci rcu it desig ned to gererate
low impedance two clock phases requ.ired for driving-B-BD's..ln
addi t ic jn ,  the MN31 O1 providestheopt imum VoclorBBD's*when
the MNi101 is  used wi th BBD's on a common Voo supply.

The self-contained oscil lator can be controlled by an external
RC circuit, but an external oscil lator can also be used' The
clock f  requency is  1/2 of  the osci l la t ion f  requency.
'PANASONICs BBD product range: MN3OO1, MN3002 MN30O3. MN30O4' MN3O05L
r,,rr.rsbbl:ilN-sb-07,t"fi.t-sbb8,MN"sboe,[,lH3o1o,MN3ol 1,MN3012 Note: TheMN30o3
i s  p r o v i d e d  w i t h  a n  i n t e r n a l  o s c i l l a t o r

Features:
o BBD direct driving capabil ity - up to two MN3OOS types

(equivalent to 8192 stages)'
r Either internal or external oscil lator can be used
oTwo phases (1/2 duty)  output
o Provided with Vcc suPPlY circuit
rOperates on a s ingle power supply:  -  I  . '  -1  6V
.8-lead dual-in-l ine plastic package

Appl icat ion
r  BBD c lock generator /dr iver

Block Diagram

ox1 0x2 0x3

Un i t :  mm ( i nch )

. u . z  I
( .o1  1)

O-  rS
8-Lead Dual- ln-Line Plast ic  Package

.s max la.o max $
---<l<-- n i^
( . 1 7 7 )  

l ( . 1 5 ? ) l ; 3

@
f..

3
AI
o
+l
@

o

( .061) t  t (0 .68)

3.3 tYP
( .129)

7,62 (.30)

56



BBD SERIES MN3101

Absolute Maximum Rat ings (Ta :  25 'C)

I tem Symbol Rat ings Uni t

Supply Voltage VDD 18"+0.3  -

Input Terminal Voltage VDD - 0.3-'+0.3 -

Output  Terminal  Vol tage VO VDD - 0.3-+0.3 *

Power Dissipation PD 200 mW

Operating Temperature Topr - . t  o-+70 ,C

Storage Temperature Tstg -  3 0 " + 1  2 5 .C

"Wi th  resoec t  to  GND -  OV

Operat ing Condit ions

I tem Symbol Cond i t ion M i n . Tvp. Max. 'Un i t

Supply Voltage VDD GND =  OV - 8 l c -  t o

Ef ectr ica l  Character is t ics (Ta :  25"C,  Voo:  -  1  5V,  GND :  OV)

I tem Symbol Cond i t ion M i n . Tvp' Max . Uni t

Supply Current IDD Wi thou t  l oad

C lock  ou tpu t  40kHz

3 mA

Power Consumption Ptot mW

OX1 Inpu t  Te rm ina l

I npu tVo l t age "H"  Leve l V I H 0

Input Voltage "L" Level VDD+ l VDD

Input  Leakage Current I L K V 1 = 0 - - 1 5 v 30 ltA

OX2 Output  Termina l

OutDut Current " H" Level toH 1 V o = - t o v u . o mA

OutDut Current "L" Level I O L  1 V o :  - 1  + v 0 .5 mA

Output Leakage Current l L o L  j vo = voo 30

Output Leakage Currenl I L O H  1 V o  =  G N o 30 pA

OX3 Output Terminal

Outout Current "H" Level loH2 Vo = - t .ov t . c mA

Output Current " L" Level l oL2 V o = - t a v 2.O mA

Output  Leakage Current I  L O L 2 vo:  voo 3 0 pA

Output Leakage Current I L O H 2 Vo= Gt t to 30 pA

CP1 .  CP2  Ou tpu t  Te rm ina l

Output Current " H" Level toH3 vo = - t .ov 1 0 mA

Output Current " L" Level toL3 Vo:  - l  +v I O mA

Output Leakage Currenl I L O L 3 vo = voo 30

Output Leakage Currenl I  L O H 3 v o  =  G N o 30 pA

Vce Output  Terminal*

Output Voltage VGG OUT 1 4 . 0

, T h i s t e r m i n a | o U t p u t S V G G V o | t a g e p a r t i c u | a r | y s u i t a b | e f o r t h e B B D ' s m a n u l a c t u r e d b y P A N A S o N l C ' T h e V o l t a g e S n o t n e c e s S a r ] | y s u i t a b | e l o r t h e m a n u f a c t u r e s p r o d u c t s '

T h e  V G G  O U T  c h a n g e s  d e p e n d i n g  o n  V D D .  T h e  r e l a t i o n s h i p  b e t w e e n  V c c  6 y 1  a n d  V p 9  i s  a s  f o l l o w s :

V G G O U T = 1 4 1 1 5 V D D



BBD SERIES MN3101

App l i ca t i on  C i r cu i t  Examp le  1  -  Echo  E f fec t  Gene ra t i on  C i r cu i t  W i th  The  MN3005
___--_: - - - - - r l
7z  AN6551 % AN6551 , 'tl

l l
rl
rl

il
l l

1 00ko

3.3aF 43ko 
3

l!

ii
!r

E::___.:-: 7z AN655 l  120ko 3  3sF l ;

43ko

OUTPUT

*Ad ius t  to  min imize  d is to r t ion  (VR l  OOkl  typ . )

Quick Reference Data for  The MN3OO5

22OpF
r{F

K o N 9

d C
v r

6 d )

L

o.
o
t -
N

l!

a?

+

l l
l l
pl
l l

l l

l l
tl

tl

VCC

G N D

22yF
f
I
I

B rMA26W-

c  c I c  " . Y v '  | 5 . 6 k n 5 . 6 k o

f; g lil |-:'-J | 
-;1J.,

Printed Circui t  Board Layout  (Actual  Size)

Item Symbol Value Unit

Supply Voltage VDD. VGG -1 5.  VDD +' ,1

Signal  Delay Time tD 20.48 - 204.8 msec.

Total Harmonic Distortion THD %

Signal  to Noise Rat io S/N 7 5 dB

Quick Reference Data for  the AN6551
Item Symbol Value Unit

Supply Voltage
vcc 1 5

VEE - 1  5

Inout Bias Current IB 5OOmax nA

Voltage Gain Gv 1 0Otyp. dB

Noise Voltage Referred
to lnout Vni 2.5typ. pVrms

Maximum Output Voltage Vdmax.) +13typ

Common-Mode Reiect ion
Rat io C M R 90typ. O B

Supply Voltage Reiection SVR 3Otyp.

Electr ica l  Character is t ics of  The
App l i ca t i on  C i r cu i t  Us ing  The  MN3OO5 (Vcc :  9V ,  Ta :  25  C )

I tem Symbol Condi t ion M i n . Tvp. Max. Unit

Supply Current rcc 8 1 0 mA

Total  Power Consu mpt ion Ptol 70 mW

Signal  Delay Time tD tcp :  13+2111 . 1 0 0 1 l 3 128 msec

Cutof l  Frequency fco kHz

Input Signal  Swing THD = 2.5ok 500 mVrms

lnsert ion Loss L i f i  :  1kHz. Vi  :  3OOmV 0 2 dB

Total  Harmonic Distor t ion THD Fi = 1 kHz, Vi  = Vi(max.)  -6dB 0.5 %

Output Noise Voltage V i = O V 0.35 mVrms

Signal  to Noise Rat io S/N Vs Vi(max.) :5OOmVrms 60 dB
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Appl icat ion Circui t  Example 2 -  Echo Ef fect  Generat ion Circui t  Wi th The MN3O07
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*Adiust lo minimize distortion (VR t 0Ok) typ.)

Printed Circui t  Board Layout  (Actual  Size)

Electr ica l  Character is t ics of  The
Appl icat ion Circui t  Using The MN3OO7 (Vcc:  9V,  Ta:  25 C)
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Quick Reference Data for  The MN3OO7

Item Symbol Value Unit

Supply Voltage VDD. VGG 1  5 ,  V99  *1

Signal  Delay Time tD 5 .12  -  51 .2 msec.

Total Harmonic Distort ion T H D 0.3 Vo

Signal  to Noise Rat io S/N 88 dB

Item Symbol Condi t ion M in . Tvp. Max. Uni t

Supply Current d 1 0 mA

Total Power Consumotion Ptol 7 0 mW

Signal  Delay Time tD l cp -  14+2kHz 32 37 43 msec

Cutoff Frequency fco kHz

Input Signal  Swing Vi THD:  2 .5% 500 mVrms

Insert ion Loss L i f i = 1 k H z , V i = 3 0 0 m V -2 0 2 dB

Total Harmonic Dlstort ion THD f i  = '1 kHz,  Vi  :  Vi (max.)  -6dB 0.5 Vo

Output Noise Voltage Vno V i = O V 0.35 mVrms

Signal  to Noise Rat io S/N Vs Vi(max.) : 5OOmvrms O U dB



BBD SERIES MN3101

Terminal Assignments

(Top View)

Osci l  lator Circui t  Exam ple

VGGOUT OX1 OXz

CP1 VOD CP2

ox3

G N D

The internal  osc i l la t ion c i rcu i t  o f  the MN3101 consists  of  a
2-stage inverter. The oscil lation frequency is established by
the time constant of C1 and R2. The following table shows
examples of Gr, Rr and Rz values. Fcp - Re characteristics
example is  shown in F igure 1.

P in  No . Symbol t/o Functions

G N D Supply Grounding

cP1 o Outputs 1 /2 duty cycle c lock pulse at  f requency 1 /2 o l  an osci l la t ion f requency,  having an

opposi te phase re lat ionship wi th respect  to CP2.

VDD Supp l y -15V supply vol tage input .

4 cP2 n Outputs c lock pulse having an opposi te phase re lat ionship wi th respect  to CP1

c ox3 o ln ternal  Osci l la t ion:

C R network connect ion to the pins

(See osci l la tor  c i rcui t  example)

External Osci l lat ion:

An external osci l lat ion input to OX1

with OX2 and OX3 open.

o ox2

ox1 I

8 VGG oUT o
-1 4V output (When Voo : |  5V)
The relat ionship between Voo and VGG our is: V66  OUT:  14 /15Y66

Rl (o) R2 (o) Cr (pF) f osc*' (kHz) F CP" (kHz)

Example 1 o 5 k - 1 M 33 1 5.-1 500 7.5-750

Example 2 22k 5 k - 1 M 1 0 0 5.2-440 2.6-220

Example 3 22k 5 k - 1  M 200 1.4-280 o.7-140

.Clock output  f requency for  CP1 or CP2.
**Osci l lat ion f requency for  OX1, OX2, and OX3
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M a x i m u m  C l o c k  F r e q u e n c y
The max imum c lock  f requency  is  l im i ted  by  dev ice  power  d iss ipa t ion  and load capac i tance.  The power  consumpt ion

of the devices increases as the clock f requency or load capacitance is increased (See Fig. 2). Therefore, a proper clock
frequency and load capacitance value must be chosen so that the maximum al lowable power dissipation of 20OmW for
the  MN3101 is  no t  exceeded.

Fig. 3 shows the relat ionship between the maximum frequency and load capacitance for 150mW power dissipation. The
max imum c lock  f requency  can be  inc reased w i thout  inc reas ing  the  power  consumpt ion  when a  res is to r  i s  connected  to
each clock output terminal (See Fig. 2 and 3). The series resistor consumes a part of the power required for driving the
load capacitance and help reduce the power dissipated in the device.

300k

1 00k

50k

30k

1 0 k

3 k

' l K

1 0 k  3 0 k  1 0 0 k  3 0 0 k  1 M

Resistance R2 (o)

300

1 k  3 k  | o k  3 0 k  1 0 0 k  3 0 0 k  1 M

Clock Frequency fCP (Hz)

Fig. 2 Power Consumption vs Clock Frequency

Voo :  -8V (Load Cr)

VDD =  -1  5V
vDo = -1 6V

VDD :  1 5V (Load CL)
VDD :  -1 6V (Load CL)

5000

N4N3005
x2

81 92
(stages)

Load Capacitance CL (pR

Fig.3 Maximum Clock Frequencyvs Load Capacitance at 150mW
Power  Consumpt ion
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