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BBD SERIES

Bucket Brigade Devices

Panasonic holds a leadership position in the
area of BBD's foraudio signal delays. Since the
first BBD (type MN3001) 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 detailed information on the twelve types
of products in this series already in production.
If 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 quality and performance requirements.
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BBD SERIES

INTRODUCTION

The Bucket Brigade Device is a P-channel silicon gate
MOS LS| 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 frequency.

The Bucket Brigade Device has found a variety of
applications in audio equipment as a useful variable or
fixed delay line. The device can obtain 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 played back faster or slower than the
correct speed to accommodate the listener's rate of
comprehension, In addition to these applications, the
BBD facilitates the production of equipment incorporating
new concepts with high marketability.

SELECTION GUIDE by STAGES

TYPICAL APPLICATIONS

® Variable speech control of playback and voice control
of tape recorders.

® Reverberation effect of echo microphones and stereo
equipment.

® Tremolo, vibrato and/or chorus effects in electronic
musical instruments.

@® Variable or fixed delay of analog signals.

CLOCK FREQUENCY AND SIGNAL DELAY TIME
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Stage Type No. Application
64 Dual Type MN3003
Reverberation Effect (Signal Delay under 10 msec.)
128 MN3006 Vibrato Effect *1
i *
3,5,190 Triple Type MN3012 Low Noise Chorus Effect =2
Phasor/Flanger Effect *3
256 MN3009
Single Type MN3004
Echo Eff i :
12 MN3002 Standard cho Effect (Signal Delay over 10 msec,)
MN3001
Dual Type Doubl ici ffect *4
MN3010 uble Voicing Effect
1024 MN3007
Low Noise
2048 Single Type MN3008 Reverberation Effect (Signal Delay over 100 msec.)
4096 MN3005 Reverberation Effect (Signal Delay over 100 msec))
3328 Multi-Type MN3011 Reverberation Effect (Six different delay outputs)

*1 Vibrato Effect: Several Hz moduration effect of the clock frequency for BBD.

*2 Chorus Effect: Mixing effect of the original signal and the attenuated delayed signal.
*3 Phasor/Flanger Effect: Effect of either the sum or difference of the original signal and the delayed signal.
*4 Double Voicing Effect: Mixing effect of the original signal and the delayed signal.
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BBD SERIES

DUAL 512-STAGE BBD (MN3001), 512-STAGE BBD (3002)

General Description

The MN3001 is a dual 512-stage BBD which contains
two identical BBD's on a single chip with independent
input, output and clock terminals as well as common
power supply terminals, Each 512-stage BBD provides
a signal delay of up to 25.6msec. The two identical
BBD's integrated on the same chip offer uniform Charac-
teristics and space saving advantage when they are used
in parallel or series connection.

The MN3002 is a single 512-stage BBD that pro-

vides a signal delay of up to 25.6msec.

Features:
® Valiable delay line in audio frequency range:
0.32~25.6msec. (512-stage)
0.64~51.2msec. (512 X 2-stage)
® Clock component cancellation capability.
® Wide dynamic range: S/N 70dB typ.
@ Wide frequency response: fi=0.3 Xfcp
® Low distortion: THD=0.4% typ.
® Wide clock frequency range: 10~800kHz
@ Low noise: Vno=0.25mVrms typ.
® Small DC level shift under wide clock frequency
change: 40mV typ. (fce=10~300kHz)
® P-channel silicon gate, tetrode MOS transistors
configuration.

@ 14-lead dual-in-line plastic package.

Block Diagram (MN3001)
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14-Lead Dual-In-Line Plastic Package

Applications:

@ Tremolo, vibrato and/or chorus effects in
electronic musical instruments.
® Reverberation effect of stereo equipment.

® Variable or fixed delay of analog signals.

Block Diagram (MN3002)
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BBD SERIES MN3001,MN3002

Absolute Maximum Ratings

(Ta=25C)

Item Symbol " Rating Unit
Terminal Voltage Voo, Vea. Ve, Vi —20~40.3 v
Back-gate Bias Voltage Ves -0.3~410 \%
Power Dissipation Po 50 mw
Operating Temperature Topr —20~+60
Storage Temperature Tstg —55-~+125 K
Operating Conditions (Ta=25C)
Item s Symbol . Cé“r!_cliti_c;n " Typical Value . Unit:
Drain Supply Voltage Voo —-15 Y
Gate Supply Voltage Ve 14 v
Back-gate Bias Voltage Ves chn=.0~v1V +5 =1 qV
Clock Voltage “H" Level Verw Ves=+4~+6V 0 o v
Clock Voltage “L” Level “VCPL . —15 A
Clock Frequency fep T 40 kHz N
Clock Pulse Width =3 tepw 05 Tmax. »2
Clock Rise Time %3 tcpr‘ 0.05T max. ]
Clock Fall Time *3 tcpf 0.05T max.
Clock Input Capacitance Cep 250 pF
Input DC Bias Voltage VBié.)s —3.3--49 vV
Electrical Characteristics (Ta=25C Vpo=Vee =~ 15V, Vigg=- 14V, Vee=+5V, RL=100KQ)
Item . S“y:mb_c_:l Condition L “fe | F Mind Typ. Max. : _ Unit
N Signa!l Delay Time to 0.32 256 msec
Input Signal Frequency fi gcggjgtvﬂztov'd“‘é za:"';?:.l KH2) 0 0.3fcp kHz
Input Signal Swing v fcp=40KHz, f= 1kHz, THD =2.5% 18 Vrms
Insertion Loss L-I fep =40kHz, f‘:ikHzﬂ, Vi=2Vrms T 8.5 11 dB N
Total Harmonic Distortion THD  for=dOkHz, fi=TkHz, V,=0.78Vrms i 0a | 25 % |
Noise Voltage Vnoi - o 0.25 ' “ mVrms
& fcp=80kHz, Weighted by “A” curve — . !
Signal to Noise Ratio S/N 70 ‘ dB

%1 The device can be used at Vee=0V when Vcrn is set at —3V.

x*2 T=1/fcp (Clock Period)
%3 Clock Pulse Waveforms

Terminal Assignments
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BBD SERIES MN3001,MN3002

CIRCUIT DIAGRAM

IN (A),(B)
{Terminal 3 @) — — — bt T

~——a

GND (Terminal 7:) O——
Ve (Terminal 4 ) O 5 r —— -~ — -~ Vag
cplm8 ey L e & . P
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L
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a
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CP1 L —0 Vo (Terminal 11}
cP2 —- -
oj [
— —_ T —_— —

VgglTerminal 1) O———— 510 511 QuUT2 (A),(8)

B (Terminal 14 @)

Note: Terminals CP1@®, CP2@, IN@, OUT1@®, OUT2@ are usable for the MN3001, and no-connection
for the MN3002.

TEST CIRCUIT EXAMPLE

LOW PASS FILTER

r— T

v 1
LOW PASS FILTER oo -18v

10kEL

R LT I

AUDIO
QuTPuUT

CLOCK GENERATOR

Insertion Loss Measuring Circuit.



BBD SERIES MN3001.MN3002

Typical Electrical Characteristic Curves
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Vimax (Mrms)
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BBD SERIES MN3001,MN3002

Application Circuit 1
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BBD SERIES

DUAL-64 STAGE BBD FOR LOW VOLTAGE OPERATION

General Description

The MN3003 is a dual 64-stage BBD for low voltage
operation (—9V) incorporating a clock generator on a
single chip. The 64-stage provides a signal delay of up
to 3-2msec.

The dual type contains two identical BBD's on a single
chip with independent input, output and common clock
terminals, as well as common power supply terminals.

The two identical BBD's on the same chip offer uniform
characteristics and space saving advantage when they
are used in parallel or series connection.

The clock oscillation frequency is controlled by the
external resistor and capacitor connected to CG1 CG:
and CGs terminals.

Features:

@ Variable delay line in audio frequency range:
0.16~3.2msec. (64-stage)
0.32~6.4msec. (€4 X 2-stage)

@® Incorporating clock generator circuit.

@ Wide frequency response: fi=0.3 Xfcp

@ Wide clock frequency range : 10~200kHz
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tic Package

Block Diagram

GND Vo Voo

® Wide dynamic range : S/N=75dB typ. S
®Low insertion loss : Li=3.5dB typ. outial ——d 64 64 S ouTiie)
® Low noise : Vno=0.14mVrms max. ouT2tA) 12 Stages Stages -m--(i ouT2(8)
wiar h|BBD(A) BBD(B)|_{ e
Applications: i L 1 Yl % cr2
® Vibrato and/or chorus effects in electronic e
CG1 B
musical instruments. . Ti)___ el Gt
® Reverberation effect of electronic musical caa s'h—
instruments. :
® Variable or fixed delay of analog signals.
Quick Reference Data
Item Symbol Value - F e -
Supply Voltage . Voo, Ve —9, Voo+1 \4
Signal Delay Time = to 0.16-6.4 msec
Total Harmonic Distortion THD 05 %
Signal to Noise Ratio S/N 68min mdB




BBD SERIES MN3003

Absolute Maximum Ratings (Ta=25C)

_ ftem . Symbol 'Rating Unit *
' Terminal Voltage Voo, Vee. Ver, Vi —15~-+03 \Y
Qutput Voltage' Vo —1 S~ +0.3 \% N
Operating Temperature Topr —20- 460 c
' Storage Temperatire - Tstg —55-+125 ‘ ‘c T
Operatmg Conditions fTa_ 25 c)
Item ~ Symbol | Min. Typ. Max. Unit
; Drain Supply Voltage j Voo —8.5 -9 —-95 %
Gate Supply Voltage Ve 1 | } Vpp+1 vV
. Clock Voltage “H” Level Vern ‘ | o} ‘ | —04 v
i i . B - S S S S o
Clock Voltage “L" Level Vert | | Voo | v
Clock Frequenc Tt ' ) i 0 200 | khz
queyoTLtoxt.ietie)  fe L 1% L L T
Input DC Bias ! Veias ‘ -25 . -6 T v
Vpp=—9V, Ves= 8V, BL= 100K, Ro=R3=22K0, Re=Rs=22KQ)
Electrical Characteristics |C=100pF. fee=";zfosc (adjustable by Rs), Ta=25C /
ltem | I Symdol !‘ : Condition S Min i Typ ] Max [ © Unit
‘ E cp=40kHz, V,=0.8Vrms | 12 kH
Input Signal Frequencv & fi | 3dB down (OdB at f\—lkHz) l } z
Input Signal Swing v " fcr=40KHz, fi=1kHz, THD=2.5% ‘ .08 Vrms
i —— - —_ — — - —_— - —
Insertion Loss I ch—40kHZ f\—1kHz V,=0.8Vrms _ L35 7 dB
| Total Harmonic Distortion. THD ch*40kHZ f.:IkHz v.fo 5Vrms i | 0.5 L %
Noise Voltage Vno | i L 014 myrms
e . 1 fcp=90kHz, Weighted by “A" curve — —— —— e et
Signal to Noise Ratio i S/N 68 i dB
Note: Adjust input DC bias to the optimum value between —2.5 and -6 volts.
Clock Generator Circuit
vpp 9V
R-l qs
External Circuit External Circuit
_______________ ‘_’?_Lz I cP2
CP1
- to BBD (A) and (B)
_; P2
cG __,_‘_._|
—1 E ﬁ fcp Note: when external clock
T l‘ is used, remove R1
GND O— | : and C1, and apply
, 1 Waveform Shaping | clock input to CGl.
=———Oscillator : Wave from——s=—— Internal Bufferﬂ—
E .'I' Shaping |
Terminal Assignments Circuit Diagram
\_/ INIA).(B) o——_ U—I-x_r\.ﬁ—ru‘l_r‘]_—l_f'"‘a
wl] T P YT
GND o——]
VGG o d _———
IN(EB) X 11 (A GG
C :]\N( . Cp]
-—-cP2
ou‘rmnE 3 12 ]umztm )
()UTHB]E 2 MN3003 1 ]ourum a--- 51 62 53 B84 65 58 <« VDD
T —r - -~
] s o e T ] T I T e |ournane
VGG === S 5 - 5
Cu[ 3 9 ]csa CP1 =-— —{
CP2 ——- OUT2(ALIE)
Lu?[ 7 ] ]VUD

(Top Virw)

from clock generator
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Typical Electrical Characteristic Curves

Vo (Vrms)

Output Signal Level

Total Harmonic Distortion THD (%)

Clock Frequency Characteristics
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5
10 20 50 100 200 500
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Vo—Vi
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| | /
3 s
i / 2 3
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| <
: g
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2 o
0.,? 7 z 1
| 1 ©
5
£ 0.5
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L
! = 03
i ]
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i: | ol
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01 0203 05 1 10 0.1 020305
Input Signal Level Input Signal Level
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sol | N
.Y \ i
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[ Lo f \
Lo — 4 35
i T < |
[ ) i i
(:»5F g |
AR _ 3 30
o3l | — =
I
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!
0.1 ; | | t 2.0
-6 -7 -8 -9 —12 -6 -7 -3

Supply Voltage Voo (V)

Supply Voltage
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M

DC OQutput Voltage Vo

Total Harmonic Distortion THD (%)

Noise Voltage Vno {4\Vrms)

BBD SERIES MN3003

Vo—Vi
—10 ER
Vpo=—8V
Vee=—8V..
f___cp'é_‘_BOkHz
—8 i c
-6
I
-4 :
-2
ol |
+2 -2 —4 -6 -8 —10
DC Input Voltage Vi (V)
THD—fcp
0'9' - i -
| Vop=-9V
“NGe=—8V
Vi=0 dBm
0.8 =~ fiz TkHz
0.7 \ —]
oI\
0.5
\__/
0.4
0.3 ;
20 60 80 100 120 160 160 180
Clock Frequency fcp (kHz)
Vno—Vob
110 [ T ; 3
- Veg=Voo+1
fep=90kHz
105 '
100— T 1
95 T /
90—
| i
BST .
.t |
g0l |
-6 -8 -3 -0 -1I -12

Supply Voltage Voo (V)



BBD SERIES MN3003

Vno—fcp Li—fcp Li—Topr
— 4, _
10  Vop=-9v ° ° Vi=0 d8
Ve i Vi= m
5 B 1 B0 B 3.8 fi=1kHz
+fep=90kHz
~ 3 16 -5 -
£ 1
Z : & 3.4 g
o T = = L
< Tt 5 32 5 4 —
. 0.5 Y ., « L]
£ o3 \ g 30 8
> § 28 §
k] 5 5
2 ol : £ 26 g
0.05 2.4 —2
0.03 |
2.2
1 2.0 -
00 20 40 60 80 100 120 140 160 180 20 40 60 80 100 120 140 160 180 —40 —-20 0 20 40 60 80 100
Clock Frequency fep (kHz) Clock Frepuency fcp (kHz} Operating Temperature Topr [ C)
Application Circuit
15kE L
= = 108
9 é 4% 250828
100K
VEED
| T Z100e = 150k %55 rL
Yo e T 12k 1200 1250 12K0 3 | arF
- a-@ ; MN 3003 ‘r‘r"vlll"r'v . }\ + ﬂv
NPUT | &74F IR w o= L k8
BE =S T T T =50k oL
= =2 ST g 7 aF OUTPUT
== T ST LT zese - ©
moE SIELG 2 Z 08Kk : e
T I .
Voo = — 9V

Chorus Effect Generation Circuit (Incorporating Clock Generator)



BBD SERIES

General Description

The MN3004 is a 512-stage low noise BBD (Bucket
Brigade Device) that provides a signal delay of up to

25.6msec and is suitable for use as variable signal delay

lines in audio frequency range.

Features:

® Wide range of variable delay time: 2.56~25.6msec.
® Clock component cancellation capability.

® Low insertion loss: Li==1.5 dB typ.

@ Wide dynamic range: S/N=85 dB typ.

® Wide frequency response: fi=0.3Xfcp

® Clock frequency range: 10~100kHz.

® Low noise: Vno=0.21mVrms max.

® Total harmonic distortion: THD=0.4% typ.

® P-channel silicon gate, tetrode MOS transistors

configuration.

® 8-lead dual-in-line plastic package.

Applications:

® Reverberation effect of echo microphones and

stereo equipment.

® Vibrato and/or chorus effects in electronic
organs and musical instruments.

@ Variable or fixed delay of analog signals.

512-STAGE LOW NOISE BBD

kad
==

7

19.2{. 755}

i Y P o 0 P 2 i 2 o

1.55
{.061)

15.24£0.25

[

027)

(

5

E
e
<

5, Omax. 2. 54min
{.197) {.10)

14-Lead Dual-In-Line Plastic Package

Block Diagram

r

OUT1 (He—
]

outz fe—ezd - 512 Stages

(D Voo

e—(1) onO

BBD
cP1 (2—n —@ vgq

¥ i

3

IN

Quick Reference Data
Item: e Symbol Value ~ Unit

Supply Voltage 5 Voo, Vae —15, Voo +1 v
Signal Delay Time - to 2.56-256 msec
Total Harmonic Disto_rtioh“ - THD ‘ 0.4 %
Signal to Noise Ratio - : S/N 856 dB

13




BBD SERIES MIN3004

Absolute Maximum Ratings (Ta=25C)
oo e .7 (eie . = Symbole;

Terminal Voltage Voo, Vea, Ver, Vi —18-+0.3 V
Output Voltage Vé T —-18-+03 \ -
Operating Temperature Topr— —20~ +.E.3-O_ - o ‘c
Storage Temperature _' Tstg j:’—'; ,"+'125 c . B

Operating Conditions (Ta=257¢C)

: item - i Symdol - % I T Min | Typ.. | E Max. i

Drain Supply Voltage Vop | =14 —15 ~16 |
Géte Supply Voltage V-G-F;_ R l Voo + 1
Clock Voltage "H” Level Vern - 0 v
”CIOCk Voltage L7 v!l_evei b Verl - Voo T
Clock Input Capacitance - Cee 1 R 350 pF
Clock Freguency ] fep - 10 100 kHzm ]
Clock Pulse Width x2 tepw - 05Tx1
Clolgk ﬁiﬁe Time *2 tepr I R 7500 nsec
Clock Fall Time a2 topf _ _ 500 nsec |
Input DC Bias. Veias - -5 “10 v

Electrical Characteristics (Ta=257C,

Voo=VcpeL=—1HBV. Vepu=0V, Vag=—14V, R.=KQ)

Item  Symbol Condition 1 Min.
Signal Delay Time o 1o
. i fcp=40kHz, Vi=1.8Vrms,
Input Signai Erequency, f 308 down (0 dB at fi=1kHz)
Input Signal Swing V. fep=40kHz, fi.=1kHz, THD=25% 1.8 Vrms
Insertion Loss - L fee=40kHz, fi=1kHz, Vi=18Vrms 15 4.8 dB
Total Harmonic' Distortion THD fep=40kHz, fi=1kHz, Vi=1Vrms 04 %
Noise Voltage Vno 0.21 mVyrms
o fee=100kHz Weighted by “A™ curve e
Signal to Noise Ratio S/N 75 85 dB
x1 T=1 fcp (Clock Period)
%2 Clock Pulse Waveforms
Terminal Assignments Clock Pulse Waveforms
eho [ Ny Mout2
.
1 1 ’—ﬁ
cp1[]2 3 Jout oy |
n[]3 12| Jcpz ‘
Y
Ves[|2 MN3004 11 Jveo e
R 1Y
Tepf
ne )5 10N
ceem oo OV
nc[]e 9 Jne ce2 _/_\_/_\_
tepf = 005T T
cpf =
NCI:7 8 jNC tepr = 005T
(Top View)
Circuit Diagram
IN 1 2 3 512 513
ST T I I L = s i roVoo
], T T 1_‘( ] ouT 1
GND O——
Voo O ! L
CP1 o ouT 2
CP2C -

14



Typical Electrical Characteristic Curves

Total Harmonic Distortion THD (%) DC OQutput Voltage Vo (V)

Noise Voltage Vno (gVrms)
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THD—V;
I i
Vpp=—15V
L Vgg=—14V
. fep=40kHz
5| . fi=lkHz T
3 //
2
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—
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BBD SERIES MN3004

. Supply Voltage Characteristics

Input Bias Voltage Ves (V)

(dBm)

V.

Input Signal Level

Veias—Vop
—12"
_8%
/
s /
A
-2

-8 -12 —-16 ~20
Supply Voltage Veo (V)

Vi—Vobp

THD=2.5%

—8 -12 —16 —20
Supply Voltage Voo (V)

Total Harmonic Distortion THD {%)

G, (dB)

Insertion Gsin

THD—Vopo
4
3
2
. VI=V\(Tux.J_6dB
T \JX
Vi=Vimex;—12dB
0 t
—4 —8 —12 -16 —20
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3
e Vi=Viimar,
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BBD SERIES MIN3004

Application Circuit

25C828

25C828

o

2SC828

12 2 guE

Camman:a )
INPUT rut -:‘*F QUTPUT
160k & 6RBON 2200
& 60
CP1 CcpP2
28C828 2% 2SA564 25C828
o
2
>
° + O Vop=—15V
25A564 25A564

Echo Effect Generation Circuit (Signal Delay Over 10msec.)
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BBD SERIES

4096-STAGE LOW NOISE BBD

General Description

The MN3005 is a 4096-stage long delay BBD (Bucket
Brigade Device) that provides a signaldelay of upto 204.8-
msec and is suitable for use as variable signal delay lines

in audio frequency range.

Features:

® Wide range of variable delay time : 20.48~204.8msec.

@ Clock component cancellation capability.

@ No insertion loss : Li=0dB typ.

@ Wide dynamic range : S/N==75dB typ.

® Wide frequency response : f; = 10kHz.

@ Low distortion : THD=1% typ. (Vi=0.78Vrms)

@ Clock frequency range : 10~100kHz.

@ P-channel silicon gate, tetrode MOS transistors
configuration.

® 8-lead dual-in-line plastic package.

Applications:

® Reverberation effect of echo microphones and
stereo equipment.

@ Chorus effects in electronic musical instruments.

@ Variable or fixed delay of analog signals.

® Telephone time compression and delay line for

voice communication systems : etc.

Quick Reference Data

Unit: mm(inch}

276,051

0. 4300170

1

S max | 2. Hmin
1.7, 067 (NEEN T
1R 0.7( min
- = E; & Lomp
1R

g NE %
q f@ i =T
. ok
L] E
| S
[ 0 1;]_,-2 &
S B - ‘ —l
|——<h;%—4 1,55-#«‘1513
!__‘:"‘ [‘WI)E
p I
oz?il—-— g
Ol b 3_;__+.4\‘2I 0~15"

8-Lead Dual-In-Line Plastic Package

Block Diagram

ouTt  ouTr2

Mem. ..o " os e Symbol e ‘Value Unit
Supply Voltage= = .7 _* = 4 i Voo, Voo —15, Vpp+1 %
Signal Delay Time - _. S o m to 20.48~204 8 msec
Total Hamonic Distortion ~ 73 = THD o 1 “ %
Signal to Noise Ratio = ° e S/N 75 T dB

18




BBD SERIES MIN3005

Absolute Maximum Ratmgs (Ta-—25c)

. Item Symbol _ ‘Ratings ! . Unit
Terminal Voh_a_ge_ Voo Vao, Ver, Vi —18~4-0.3 V
Output Voltage Va —18~40.3 .
Operating .Témpe_ra"tg:_re i Topr —20~+4 60 C
Storage Temperature. Tstg 5 —55~+126 C
Operatlng Conditions (Ta 25c)
_  ltem  Symbol ~ Condition Min. Typ. . ‘Max. | Unit
Drain Supply Valtage Vop —14 —15 —16 \
Gate Supply Vo‘lt.agev Voo Vpp+1 \Y
Clock \v’oltage "ljm' Ee\',"e| i VCF‘H 0 —1 \"
Clock Voltage “L Vept Voo v
Clock Input Capacit Cee 2800 pF
Clock Frequency e fep 10 100 kHz
Clock Pulse Width =2 tepw Tes! Ctrcunt i 05T
Clock Rise Time | w2 - tepr Test Clrcurl : 500 nsec
Clock Fall Time . . topf Test Circurt 500 nsec
nput DC Bias Vollage V Bias =5 —10 V
1
*1 T=1/fcp #2 Clock Pulse Waveforms
Electrical Characteristics (Ta425c Vop=Vep =—15V, VCPH—OV VGG——MV RL=100k)
Ttem s oy * Symbol Condltlon Min. Typ. Max. | “Unito
Signal, Delay Tlme : 1o 2048 204.8 | msec
i B fop=40kHz, Vi=13Vrms | |
t 1 #F ! cp R : |
Inoul, Sige '?q“?”cf " fi Output Attenuation = 3dB(0dB at f,=1kHz) | 10 KHz
Input Signal Swing Vi fop=40kHz. fi=TkHz, THD=25% ’ L2 Vrms
Insertion Loss L | fop=40kHz, fi=TkHz Vi=1.2Vrms Q . 4 dB
Total Hamonic Distortion THD fep=40kHz. fi=TkHz. V,=078Vrms 1 25 %
Noise Voltage'. : Vno : fcp=1ODkHz Weighted by 'A" curve 0.4 mVrms
Signal to Noise Ratio e S/N | 75 4B
Test Circuit Clock Pulse Waveforms
Voo —
-
s 4 ]—_}5"“ Low Pass Filter | our e _u‘jvi_l
h N fe=20kHz | |
o Eaia LAt = 6B/ oct f I
Low Pass Filter 10%
R — cP o
fle=20kHz 4+ ik -
b Att=2adf/0et /! tepf || | tepr
—
cem oDV
WDk 100 kN cp2 —/_\—/—_\_
? ---- 1BV
10k tept <= 0067
! )“ tepr = 0.05T
G
Ce1 (o]
Clock Pulse
(fep=s0kizy #Adjust Vaias within —5~—10V so as Terminal Assignments

Circuit Diagram

to obtain the minimum distortion.

]
_|
NG < ; 2 4 4096 | 4097 4098
TP T LT ¥
GND (1) o

Vea(8© * s S
cP1is r—mrrp— —— e — — — — —
cp22io—mrd— S =~ =~~~

19

GND1 8[1Vss
QUTL & cP2r]2 70N
Von® MN3005
ouTZ O ouT1g3 6[1CP1
ouT204 501Voo
(Top View)



BBD SERIES MN3005

Typical Electrical Characteristic Curves
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BBD SERIES MN3005

0.8
0. m £t
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% 04 /’—'— \\
a : ]
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5 i
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<
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z o | g L
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BBD SERIES MIN3005

Application Circuit

i‘wfvi!t 10kB
.ﬁwqé é 25C828  25C828 25C828
VB L‘_fﬁ“ 4,7 uF rJT
oy 100Kk WS e
. 8 7 .
© 5  'MN3005
INPUT | A 12 -E ., OUTPUT
6,8k,
?'..’ii.‘
cP1 CP2
28C828 2X2SA564 25C828
MA150 =
X2 & ”IT

EEF:-L.'M

S o -0 Voo=—15V
2SA564 2SA564

Reverberation Effect Generation Circuit (Signal Delay Over 100msec.)
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BBD SERIES

128-STAGE LOW NOISE BBD

General Description Unit: mmiineh)
The MN3006 is a 128-stage Low Noise BBD (Bucket 4. 5may |4 0mas |

177 151

Brigade Device) that provides a signal delay of up to 6.4- |

msec. The typical applications are vibrato and chorus 0 e 0

effects in electronic organs and musical instruments. U 1
1 | p
a

Features: T

® Variable delay time : 0.32~6.4msec.

® Clock component cancellation capability.

®Low insertion loss : Li =0 dB typ.

® Wide dynamic range : S/N==80dB typ.

@ Wide frequency response : fi <_ 15kHz.

® Low Noise: Vno=0.2mVrms max.

® Total harmonic distortion : THD=0.2% typ. (Vi=0.78Vrms)

@ Clock frequency range : 10~200kHz. 8-Lead Dual-In-Line Plastic Package

@ P-channel silicon gate, tetrode MOS transistors .
Block Diagram

configuration.

® 8-lead dual-in-line plastic package.

Applications:

® Vibrato and / or chorus effects in electronic organs and
musical instruments.

® Variable or fixed delay of analog signals.

Quick Reference Data

Soifem s v B SYmbol"t b e 8 B e Wl ~ Unit
Supply Voltege Voo, Veo —15, Vpp+1 v
Signal Delay Time o " to 0.32~6.4 msec
Total Harmonic . Dist_of_t_ién i g THD 0.2 %
Sipial 10 b Rabd i B S/N 90 dB
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BBD SERIES MN3006

Absolute Maximum Ratings (Ta=25C)

Item | Symbol Ratmg : Unit
Terminal Voltage Voo Vee Verp V) —18~+0.3 A

_ Output Voltage Vo —18~+0.3 v
Operating Temperature Topr —20—~+60 °C
. Storage Temperature Tstg —b65~-+125 | e

Operating Conditions (Ta=25°C)

i Item o T Min.  Tye. Max. Unit
Drain Supply Voltage Vop —14 —15 —186 \
Gate Supply Voltage Veo Vop +1 \

" Clock Voltage “H” Level . . VepH o] —1 vV
Clock Voltage “L” Level VepL Voo \%
Clock Input Capacitance Cep 100 oF N
Clock Frequency fep 10 200 kHz
Clock Pulse Width = 2 tepw QBT *1
Clock Rise Time 2 teer 500 nsec
Clock Fall Time 2 teer i i 500 nsec
Clock Cross Point Vx I 0 | -3 v

*1 T=1/fce %2 Clock Pulse Waveforms

Electrical Characteristics (Ta=25C. Vopo=VceL=-15V, Vepr=0QV. Voec=-14V, Ru=100k()
Item | symbol | Condition,, = &, %5, 20 2 =0 [ = Nin. Typ. Max. | Unit
Signal Delay Time to 0.32 6.4 msec
Input Signal Frequency fi fep—40kHz Vi =1.8Vrms, 3d8 down (0B at fi =1kHz) 12 kHz
Input Signal Swing Vi fcp =40kHz, fi=1kHz, THD=25% 1.8 Vrms
Insertion Loss Li fcp =40kHz, fi=1kHz, Vi=18Vms -4 0 4 dB
Total Harmonic Distortion THD fep = 40kHz, fi=1kHz, Vi=078Vrms 0.2 2.5 % N
. Noise Voltage Vno fcp= 100kHz. Weighted by "A” curve | . 008 0.2 mVrms
Signal to Noise Ratio S/N Maximum output voltage to noise voltage 90 dB
Terminal Assignments Clock Pulse Waveforms
8 7 6 5 =
D MN3006 (Top View) Y o
- B
1 2 3 4 cr2 m
u u u l_] tept = 0,057 T
CND  CP1 N Voe fagr 0087
Circuit Diagram
(NI —— 2 3 '""W o Voo ()
T=T T T T TLT SOUTY (7
oo LT JT JT QT T T ' L ¢
Va4 — - L
cP1 2 - ouT2 (8
CP26o _—
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BBD SERIES MN3006

Typical Electrical Characteristic Curves

Vo—Vi Vo—Vi
220 3 -2 S F =
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Supply Voltage \pp (V) Input Signal Level V. [dBm) Input Signal Level V. (dBm)
THD—Vi THD — Vaias
3.0 . - 12 =77
Vop==18V " |
VeG== 14V . - | L 3
fep=40kHz & i fep=100kHz 5
fi=1kHz i — =78 Weighted by “A'" curve
5 29 Tam2bc o ] g W0 TASZEC . B
al (0 4Bm=0.775Vrms) i ; [ : {0 dBm=0.775Vrms)
o 7 t ; T L] I
I | | | i = @ I
=20 T 1 I _ 8 =l |
c | | S o —80 i
(o] - (=4 { i
£ } s = { —|
215 S 6 I 5 - | < |
g / ? g 81
© z = /
5 / £ / > -
E L S , 3 | | ;
% E L J ZO /
— = ~83 i
e | ) \ | |
5 0.5 - = 2 i
: \ / ’
e —0o48
! !
0 | i 0 i 85|
-2 0 2 4 6 8 10 4 5 6 7 8 9 10 —11 =12 —-13 ~14 -15 —16 —17 —18
Input Signal Level Vi (dBm) Input Bias Voltage Vaas (V) Supply Voltage Voo (V)
Gi—Vi Gi—fi Vno—fcp
0 4— e T S — _
r ] I ! y . Vop=—15V
Veg=—14V
“Ta=25C * z
{ ) i Y {0 dBm=0.775Vrms)
04 ;‘ Tl g 50 - ! .
= I ! !
\ s il | 5
& 08 g N § T —60
el i | i
= \ C i | g |
G \ c | i i > |
_ £ } I T - : e D
£ -lz 5 3 | S - *
b c i ! -
: : | | 3
S i : | LA . . .
g = . I B
_4 .
-2.0 —% f
o |
=0.775Vrms) ‘;
—2.4 0 Ty g —5 -100 i
—-15 —-10 -5 0 5 10 15 01 03 1 3 10 30 100 20 40 60 80 100 120 140 160
Input Signal Level V. [ dBm Input Frequency f. kHz) Clock Frequency fcp (kHz)
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BBD SERIES MN3006

Supply Voltage Characteristics

Input Bias Voltage Vgas (V)

1 dBm

V.

Input Signal Level

—12

VBias— VDD

-8 “12 18
Supply Voltage Voo (VI

Vi—Vop

—20

THD=2.5%

L

-8 —12 —16
Supply Voltage Voo (V)

Total Harmonic Distortion THD (%)

Insertion Gain G, (dB)

THD — Voo

4

3

2

1

Vi=Vimax)—BdB
T
Vi=Vimax)—12dB -“--.____
0 |
—4 -8 -12 —16 —20
Supply Voltage Voo (V)
Gi—Vop
T S
VHZV.\_!maMTG'dB:_ ;

1

0 1
-1 —
-2
—4
sl |

—4 -8 -12 - 16 -0

Supply Voltage Voo (V)

26

f. (kHz}

Input Frequency

Signal To Moise Ratio S/N (dB}

fi—VoD

24

for=d0kHz

22

20

18

12

—4

-8 1z -6
Supply Voltage Voo (V)

S/N—Vop

=20

120

10—

100

80—

80

70

60

—4

-8 —12 —16
Supply Voltage Voo (V)
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BBD SERIES MN3006

Application Circuit

S; o 10kB
Y & 4x2SC828
9 &
by r 1009 oo g ”JT
— 150k 02 =
A“”‘FJ_ “a3 25 100k 02 1260 12102 1260 12k0 2 ;._7;4&_
' ‘MN3006 S 3. e
INPUT 46 7.8 Erd e -
] I —| =150k &
& g T g
- —©
25 % 68k T Rt %% QUTRUT
B farl
CP cP2
2SC828 2 X 2SA564 ZSCl82B
+ -
o 4 74
z
N | "3 .
25A564 254564 Vo = —15y

Chorus Effect Generation Circuit
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BBD SERIES

1024-STAGE LOW NOISE BBD

General Description Unit : mm (inch)
The MN3007 is a 1024-stage long delay BBD (Bucket '
Brigade Device) that provides a signal delay of up to o 1(.:::7“ 5
51.2msec. The MN3007 is particularly suitable for use as . !m e
variable signal delay lines in audio frequency range. ZE’_T—:]T § -
3] ’ e z. A2
4 s @
Features: [

® Wide range of variable delay time: 5.12~—~51.2msec.
® Clock component cancellation capability.

® No insertion loss: Li =0 dB typ.

@ Wide dynamic range: S/N =80 dB typ.

@ Wide frequency response: fi < 12kHz.

® Total harmonic distortion: THD=0.5% typ. (Vi=0.78Vrms)

® Clock frequency range: 10~100kHz. )
8-Lead Dual-In-Line Plastic Package

® P-channel silicon gate, tetrode MOS transistors

configuration .
° Block Diagram

@ 8-lead dual-in-line plastic package.

CP1 CP2

Applications:

® Reverberation effect of echo microphones and stereo

equipment. b (D ouT1
® Chorus effects in electronic musical instruments. N ﬁ% »
@ Variable or fixed delay of analog signals. e (8 outz

Quick Reference Data

ltem s i . Symbol Sk T Value : Unit
Supply Voltage : e o ; Voo, Voo --15, Vog;l v
Signal Delay Time o oo B o _ 5125172 B msecr
Total Harmonic Distortion = Fls o THD 0.5 . %
Signal to Noise Ratio iele E SN T - @
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BBD SERIES MN3007

Absolute Maximum Ratings (Ta=257C)

ltem . Symbol _ _ Ratings \ - Unit
Terminal Voltage - Voo. Vaa. Ver. Vi —18~+0.3 v
Qutput Voltage . ° . Vo —18~+0.3 v
Operating Temper?agure Topr —20~-+60 C
Storage Temperature Tstg —B5~+125 . C
Operating Conditions (Ta=257)
TNl Symbol Min, @ © Typ. Max. - Unit
Drain Supply Voltage . ° Voo —14 —15 —16 v
Gate Supply Voltage * i ‘ VG Voo+1 %
Clock Voltage “H" Level  ° Vern 0 —1 v
Clock Voltage"'_L" Level - Vel Voo } V
Clock Input Capacitance: Cep | 700 pF
Clock Frequency. fer 10 100 kHz
Clock Pulse Width =2 tepw ! l 05T
Clock Rise Time - %2 tepr 500 nsec
Clock Fall Time  #2 tepf ( 500 nsec
Clock Cross Point. : . Vx I 0 -3 vV
*1 T=1/fce %2 Clock Pulse Waveforms
Electrical Characteristics (Te=25 C. Voo=Vcei=—15V. Verr=0V, Voe=—14V, R =100k0)
Item = ---SYmbdi E Condition™ =« * i Min. Typ. Max: |- Unit
Signal Delay Time to . 512 51.2 msec
: . fep=40kHz, Vi=15Vrms
f cp . Vi .
Input Signal Frequency i 3B down (0B a1 fi=1kHz) 12 kHz
Input Signal Swing Vi fep=40kHz, fi=1kHz, THD=2.5% 1.5 Vrms
Insertion Loss L fep=40kHz, fi=1kHz, Vi=1.8Vms —4 0 | 4 dB
Total Harmonic Distortion  © | THD fep=40kHz, fi=1kHz, V,;=0.78Vrms 0.5 | 25 %o
Noise Voltage Vno fep=100kHz Weighted by "A” curve 0.30 mV rms
Signal to Noise Ratio S/N ‘ 80 dB
Terminal Assignments Clock Pulse Waveforms
out2  oUT1 CP2 Voo
1 1 [ L R
8 7 6 5 1
0% e o
cP1 N
) MN3007 (Top View) 90%: Sy
tept | tepr -
Y R
------- v
1 2 3 4 P2 m
| [ 1 L] teof = 00ST T
GND CP IN Voo topr = 0 0BT
Circuit Diagram
QUT (7
]
035 1026 '
. 1 -
IN(3} 1 3 ————— - 1024 o N g B Vool
-‘- T T - L T L
o o] 2 \
Vi 4 e—— e — — — — — — QUT2(8
(ol-3 3 e S N (— S
CP2E ——— -



BBD SERIES MN3007

Typical Electrical Characteristic Curves

Noise Voltage Vno (dBm) DC OQutout Level Vo (V!

Insertion Gamn G, (dB)

Vo—Vi
-20 —
“Vop=—15V
—18 Veg=—14V
fcp=40kHz =
Ta=25C
—16 i
—14
-12 I
/
~10}
-8
-6
4
-2
Q
0 -2 —4 -6 —8 —10 =12 —14 —16
DC Input Level V. (V)
Vno—fcp
—100
VDDx*"lsi( #
VGG=""1"4E"V
Vias=—7-8Y
-9 Ta::2_‘5"c- :
—80
-70; =]
-60
—50
—40
20 40 60 80 100 120 140 180 18C
Clock Frequency fep (kHz}
Gi—fcp
T T s
! fi=1kHz. =
4 - Veias=7.8V.
Vi=T AV
Te=25C"
3—r :
2
l . — pttaed
0 i | ]
//—/
_1 et
72-
_3 !
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Output Signal
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15
VI}D'::’:*ISV
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0 fcp=40kHz
Ta=25C /
5
0
—5
-10
i RS T - — 5 10 15
Input Signal Level V., (dBm}
Gi—fi
4 ;
VDD=—15V
| | VGG 14V
_ Vens=—7.8V
Ta=25C
2 .
0 s TP fer = 100
~N M40 1T KAz
N\ X kHz
i
TOkHz\
IR
. \
-6
01 03 1 3 10 30 100
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Gi—Ta
3] T T
| |
)|
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1 —
—_—
0 —
| B
|
1
-2
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0 20 40 60 80 100

Ambient Temperature Ta {¢)

30

Total Harmonic Distortion THD (%)
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1 Vnn:—15‘v’
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3 !
: //
1 /7
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V4
i
0.5
03 //
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otzsl Lol ] 5. | 10 em
0.4 05 0.7 1 2 3 4
Input Signal Level V, (Vrms}
Gi—Vi
1.0
VDD=.—15V
fi=1kHz . *
0.8 fep=40kHz -
Ta=25C
0.4
02 ™ N
0
~0.4 i \
—0.6
—-0.8 ! !
-1.0 ' l E |
—-12 -8 -4 0 4 8 12
Input Frequency V. (dBmj
- THD — VBias
Vop=—15V, Ve6=—14V, f.-‘lkHz
fep=40kHz, Vi=0dBm . :
10
JI| i
‘ \\ Il
5 \\ Il
AR /l
0 . f/

-8

-9 -0 -1

Input Bias Voltage Veias (V)



BBD SERIES MN3007

Supply Voltage Characteristics

Veias— VDD THD— Voo fi— Voo
-12 4| _. 20
fep=40kHz
Ta=25C
~10 - 18 '
£
s S ~
P I T
o8 = = 16 N —
= / c - —]
S
8 : 5 [
2 -6 - g 2 é 14 SN S
5 v
> //1 a g
W r 1 © = —
: ; g -
e : o ‘ £ 2
= | = c
g / . N
- = Vi=Vimax) —B6dB
_2r“j14_‘ E ——“—-——555\:::::T‘\\\ 10
| - Vi=Vimaxi— 12dB
| ST Y
1] . 0 8
—4 -8 -12 —16 —-20 —4 -3 -1z —16 —20 —4 —8 —12 —16 —20
Supply Voltage Voo (V) Supply Voltage Voo (V) Supply Voltage Voo (V)
Vi—Vopp S/N—Vop
16 40— 120 e
Ta=25'C
12 3
| 100
£ 8 2 g 1
Jis
=2 / g Z %0 —
= 4 . - 1 @
_ @ — o
¢ c e = | —
& 0 ; T g e e
— ; (] @ L
g c / ] —T -
= S 4 e — g —1 = -
O ‘ 5 | 2 0 .
2 £ = |
£ 4 -2 : -
| w | ]
60 S
-12 —3 | i
6l ; Lo i —4 | sol L1 |
—4 -8 —-12 —16 —20 —4 -8 —12 —16 —-20 —4 —8 —12 —16 —20
Supply Voltage Voo {V) Supply Voltage Voo (V] Supply Voltage Voo (V)
Application Circuit
250828 2850828 zscazs

OUTPUT

25C828

O Vi =—15v
25a564 25A564

Echo Effect Generation Circuit {Signal Delay Over 10msec.)
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BBD SERIES

2048-STAGE LOW NOISE BBD

General Description
The MN30O08 is a 2048-stage long delay BBD (Bucket

Brigade Device) that provides a signal delay of up to
102.4msec. The MN3008 is particularly suitable for use as
variable signal delay lines in audio frequency range.

Features:
® Wide range of variable delay time: 10.24~102.4msec.
7 @ Clock component cancellation capability.
@ No insertion loss: L; =0 dB typ.
® Wide dynamic range: S/N = 78dB typ.
@ Wide frequency response: f; < 12kHz.
® Total harmonic distortion: THD=0.5% typ. (Vi=0.78Vrms)
® Clock frequency range: 10~100kHz.
@ P-channel silicon gate, tetrode MOS transistors
configuration.

® 8-lead dual-in-line plastic package.

Applications:

® Reverberation effect of echo microphones and stereo
equipment.

® Chorus effects in electronic musical instruments.

® Variable or fixed delay of analog signals.

Quick Reference Data

19.210.755)

8-Lead Dual-In-Line Plastic Package

it : mm{inch)

Block Diagram

O

P CP2
O—0

i

o 2048
N@—»  Stages
s BBD

O—0O—0O

Voo GND Voo

3 out

4)0ouT2

item Symbol

- Value

_ Unit

Supply Voltage i b i Voo, Voo

1B, Voo +1

Signal Delay Time . _. o i to

10.24~102.4

msec

Total Harmonic Distortion . o . THD

Signal to Noise Ratio = S/N |

%

dB
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Absolute Maxlmum Ratmgs (Ta==257C)

BBD SERIES MN3008

= e Symbel & Sy ST
' -Te__r'mir{ai Voltag Voo, Ves. Ver. Vi —18~+0.3 v
; Outpgt'-Vhthé’gg-*- Vo —18~+0.3 V
Opérat'in__g =-Térgp‘ér_:étu Topr —20~460 o C
Storage Ter;;p.e?a_}ure Tstg —55~+125 c )
Operatmg Condltlons (Ta=25C)
ltem =L e 0 Symbol Min. - T H = Max. f Unit
Drain Supply _Volta:ge' Voo —14 —15 | —16 | v
Gate Supply V‘o_!iage_. Vao Voo +1 i v . B
Clock Vo;iagé’ T'IHJ:_”L-e . . S :.1. . v
Clock Voltage L Level VesL Voo v
Clock In_put_Cab'a_c‘rta_ﬁcéh Cer 1400 oF
.caock_Fsequen_cy._ ’ fer 10 i 100 kHz
Clock Pulse Width 2= tepw _ o oETe
Clock Rise Time . w2 tepr 500 nsec
Clock Fall Time *2 tepf ‘ M 500 o ,‘ nsec
Clock Cross Pomt . - Vx | 0 -3 3 W
1 T=1/fce %2 Clock Pulse Waveforms
Electrical Characterlstlcs {Ta=25C, Voo=Vcp=—15V, Vern =0V, vc,c,——mv RL=100k0)
Item Syrnbol Condttlon Min. Typ. Max. I - Unit
Signal Delay Time to 10 24 102 4 msec
Input Signal Freq}lency“ 2 fi ;%"B=;c?$iz(oyéil?;l\/;?in) 12 kHz
Input Signat Swing v, fep=40kHz, fi=1kHz, THD=2 5% 1.5 Vrms
Insertion Loss S e G | b fop=40kHz, fi=1kHz, Vv =1 3Vims 4] : dB
Total Harmonic Distortion THD fep=40kHz, fi=1kHz. V=0 78Vrms 05 %
Noise ' : Vino fep=100kHz Weighted by "A” curve 0.30 mVrms
Signal to Noise Ratio - /N 78 4
Terminal Assignments Clock Pulse Waveforms
Vea CP1 Voo T
ale =k=
) MN3008 (Top View) e ’ ’
....... ov
1 2 3 < o m v
I | tem = 0051
GND CP2 ouT1 0oUT2
Circuit Diagram LOUT1 (3
2050 !
N O 5 3 - 2048 2049 5 Voo &)
ITET Bl B =] LT §
(3513 i:la\ G S A SR S S R L QUTZ @)
ceP1e onm—npb—-S—m————p——— — - - = -
crR—— - - —— - -
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BBD SERIES MN3008

Typical Electrical Characteristic Curves
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| | =
g, 50 Al s 2
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! T 4R
] S 1z
| N
80 _ | -6 L1 3 |
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Clock Freguency fep (kHz) Input Frequency f. (kHz) Input Voltage V. {dBm)
Gi, THD—RL Gi, THD—Topr
3 - — 0.4 100¢
2
1 £ _ g g
& ‘ I G [a] 0.8 g %
i _ —
T 0 = F3 L —THD EE
< | /h c & 06 T c c 10 %
-1 4 12 .8 § 5
= ( S c G 3 \\
8 wg 8o 028 & 3 \\
2 © <} © ©
£ 3 085 £ g, G § 3
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= 5 = ™ 5 0§ L
—4 06 & ™ 2 £ f < -
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BBD SERIES MN3008

Supply Voltage Characteristics

Vgias — VoD fi—Voo
-12 4 20
tcPFAOK'ﬁz_
-10 18
s 2
- a 3 _
H < =]
; —8 - §- 16
c —
o 5
) 5 5 —
s -6 b= c 14
s g e e
K 7 o @
a c L fra
I ] / 2 5 12
3 £ g
= - \ ~ =
— ~]
[l Vi=Viimex)—6dB |
-2 g [ Ny 10
| [
| I T
E | ¥ Vi =Vigmax1—1 ?dB [T
0 = = 0 | % | 8l
—4 -8 —12 —16 —20 —4 -8 —12 -16 —20 —4 -8 -12 —16 —20
Supply Voltage Voo (V) Supply Voltage Voo (V) Supply Voltage Voo (V)
Gi — VoD S/N—Vop
16 4 - 120 . y e
l | Wi=Vijmax - 6dB i i | Vee=Voo+1V
=Vop+ 1V o B
12— 3 .
100
3
E‘ 8 - 2 =
& z
z e & G 90
= 4 ] E 1 ”,/ o
&} =
= |~ b
g 0 £ 0 s 8 g
— 0 o LT
2 5 =z ‘
[ - S —
2 -4 g ! g / |
B @ = i
5 & i ‘
g -8 — = -2 =) ! ;
7
60
~12 ’ -3
—16 i : —4 . 501 |
—4 -8 —12 —-16 —-20 —4 —8 —12 —16 —20 —4 —8 —-12 —16 —20
Supply Voltage Voo (V) Supply Voltage Voo (V) Supply Voltage Voo (V)
Application Circuit

2s5C828 25C828 25C828

12K0 1260

UTPUT

1.7k00

Ruweiteratian
Gain Adj

om [
25C828 2X25A564 25caz8

- O Voo =15y
25A564 234564

Reverberation Effect Generation Circuit (Signal Delay Over 100msec.)
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BBD SERIES

256-STAGE LOW NOISE BBD

General Description
The 3009 is a 256-stage BBD (Bucket Brigade Device)
having a wide dynamic range and low distortion character- o mar |1 0med

L1 s
0, 8min.

istics. The 3009 provides a signal delay of up to T
12.8msec and is particularly suitable as a device for gener- g e |8 -—_':’:

Unit : mm (inch)

ation of vibrato and / or chorus effects in electronic musical % _I}é
instruments. 5

1.55 1.75

10610 (.063)
Features: FET

® Variable delay time: 0.64—12.8msec.

® Clock component cancellation capability.

® Low insertion loss: Li =0 dB typ.

® Wide dynamic range: S/N = 88dB typ.

@ Wide frequency response: fi < 14kHz.

@ Total harmonic distortion: THD=0.3% typ. (Vi=0.78Vrms)
@ Clock frequency range: 10~200kHz.

8-Lead Dual-In-Line Plastic Package

@ P-channel silicon gate, tetrode MOS transistors

k Dia m
configuration. Bloc lagra

@ 8-lead dual-in-line plastic package.

Applications:

® Vibrato and / or chorus effects in electronic organs and

musical instruments. | e
‘ | N Q—»

@ out

@ Variable or fixed delay of analog signals. @) out2 .

Quick Reference Data

Item i ik .~ Symbol. " o e ¢ Value i Uni o
Supply Voltage | : . Voo, Voo —15. Vpp+1 v
Signal Delay Time. _ to - 0.64~12.8 L msec...
Total Harmonic Distortion _ THD 0:3 R ) %o
Signal to Noise Ratio Ples Peg S/N " 88 Ty
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BBD SERIES MN3009

Absolute Maximum Ratings (Ta=257C)

i Item Symbol _' . ' Ratings : "_E=Unit=' T
Terminal Voli'qge‘- i Voo, Veg, Vep. Vi —18~+0.3 v
Cutput Voltage e ; Vg —18~+0.3 Y
Operating Temf)g:rat_lil:_e _ Topr —20~-+60 C
Storage e Tstg —55~4125 J c
Operating Conditions (Ta=257)
Item g B Symbol Mm S Typ. Max. Unit
Drain Supply \/'olt_a'g.e= g Voo —14 —15 —16 vV
Gate Supply Voltage . ~ Voo Voo +1 v
Clock Vo.itage i e __Lev:él:_ o VerH 0 - -1 vV
Clock Voltage “L” Level VoL Veo v
Clock Input Capac‘riqnce? = Cep 200 pF
Clock Frequency " fep 10 200 kHz
Clock Pulse Width  »2 topw 0.5T*
Clock Rise Time~ . 2 - tepr . 500 nsec m
Clock Fall Time 42 topf 500  nsec
Clock Cross Point : ; Vx 0 -3 A
x1 T=1/fce x2 Clock Pulse Waveforms
Electrical Characteristics (Ta=25C. Voo=Vep=—15V. Veprn=0V, Vae=—14V R =100k0)
Item " Symbol Condition ~ . - Min. Typ. Max. | Unit
Signal Delay Time : tn 0.64 12.8 msec
o S povaney 1o LR .
Input Signal Swing Vi fcp=40kk‘iz, fi=1kHz, THD=2.5% 1.7 Vrms
Insertion Loss Li . fep=40kHz, fi=1kHz, V.:WSVrr:ns 0 dB
Total Harmonic Distortion ) THD wf‘cpzdokHz. fi=1kHz, Vvi=0.78Vrms 0.3 %
Noise \.."n(; wfrcp=100kHz Weighted by "A" curve 150 #Vrms
Signal to Noise Ratio. S/N Maximum output VOI.t;ge to noise voltage ; 88 dVB
Terminal Assignments Clock Pulse Waveforms
8 7 6 65 vy
‘ e w "
) MN3009 (Top View) S i G S
— =
1 2 3 4 cP2 _/_\_/_\_" R
LT T LT L1 tept = 0.05T T
GND  CP1 IN Vag fepr = 0 05T
Circuit Diagram 0 OUT1(@)
255 1
INGE) O 1 2 3 e —lzf f-—;257f T > Voo (5)
= _ T T g - | - L
GND (1) ()—J — — — — — .

Voo (50 C

CP1D O

CP2(6)
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BBD SERIES MIN3009

Typical Electrical Characteristic Curves
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Supply Voltage Characteristics

BBD SERIES MN3009
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BBD SERIES

DUAL 512-STAGE LOW NOISE BBD

General Description
The MN3010 is a dual 512-stage low noise BBD e
having a wide dynamic range and low distortion 1 1 " 3(:51\
characteristics. The device contains two identical BBD's § 1111]3
on a single chip with independent input, output and E ?z
clock terminals as well as common power supply ter - i E :ﬂ!l
minals. Each 512-stage BBD provides a signal delay of B4 ﬁ Ef
up to 25.6msec. The two identical BBD’s on a same E ﬁ
chip offer uniform characteristics and space saving ad- |7: 5
vantage when they are used in parallel or series connec-
tion.
Features: 5. Omas. 2. S
(197) (100
@ Wide range of variable delay time:
2.56~—~25.6msec. (512-stage)
5.12~51.2msec. (512 X 2-stage) 14-Lead Dual-In-Line Plastic Package
® Clock component cancellation capability.
@No insertion loss: Li =0 dB typ. Block Diagrarj}m_m_
® Wide dynamic range: S/N = 85dB typ.
® Wide frequency response: fi < 12kHaz. CP%}A) VEIJ? CE_IZG(B)
® Total harmonic distortion: THD=0.4% typ. (Vi=0.78Vrms) [ : . :
@ Clock frequency range: 10~100kHz. OUT1(A) ‘|3/‘“"— e e —{9 OUT1(B)
@ Dual 512-stage configuration: 1024-stage in series OUT20A) 14ra—sd Stages Sta'gés (8 QUT2(B) .
connection, and twice as large output in parallel connection. GND:'i}%' BBD(A) BBD(B) @ NG |
® P-channel silicon gate, tetrode MOS transistors s : |
configuration. CPIA) T—’ T 7 (@& CP1(B)
® 14-lead dual-in-line package. Ir?(';A) vi,c |§(B)
\
Applications: ‘
@ Vibrato and/ or chorus effects in electronic organs and
musical instruments.
@ Reverberation effect of electronic musical instruments.
® Variadle or fixed delay of analog signals.
Quick Reference Data
i Ttems e bmoaeins m s . Symbol e S
Supply Voltage ke e - Voo Voo TS Ven o1 v
Sigrial*Delay=Tire e 4 266~51.2 I
Total Harmonic Distortion. . e THD 04 Y
Signal to Noise Ratio Eeio a2 7 S/N - 35 I 4B
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BBD SERIES MN3010

Absolute Maximum Ratings (Ta=25C)

‘ltem - Symbol : _Ratings e s g P
Terminal Vo:lt__age= s Voo. Vea. Ver, V) —18~+0.3 "
Output_\/oit_ag"e___' Vo —18 ~+0.3 v
Operating femper-a Topr —20~+60 C
Storage Tembgraf._ure Tstg —55~4125 C
Operating Conditions (Ta=257)
: o * s T e Symbol Minieigdte. ) "o, Max. = sfo eotdig =,
“ Drain Supply Vo%tégef’ . Voo —14 —15 —16 | \%
Gate Supply vcr_xagé’ . iy B Veg ) Voo +1 R
Clock Voltage “H” Level © " Vo 0 R v
Clock Voltage "L” Level - Ty, Vept Ve ‘ v
Clock Input Capacitence = | Ce : 350 pF
Clock Frequefioys 1, * =4 5 - o for 10 o 100 kHz
Clock Pulse Width = =2 : tepw 0.5T*!
Clock Rise Time . *®2 B g tepr 500 nsec
Clock Fall Time  #2. = topf 1 500 nsec
Clock Cross Point . P g = Vx ! o OV 77777 -3 \
*1 T=1/cp *2 Clock Puise Waveforms
Electrical Characteristics (Ta=25C, Voo=Veri=—15V, Vern=0V. Voo =—14V. RL=100kQ)
item - |.Symbol ' Condifiohi e T e o 25 u 72 Sy Ky Typ. | Max: |* Unit
Signal Delay Time . - | to | 256 256 | msec
Input Signal Frequency: .' 5 fi ;%%=;’£v§:z(0:é:al‘iir?§;'z) | 12 kHz
Input Signal Swing o v, ) f;;l)=40kHz, fi=1kHz, THD=2.5% | 1.8 . Vrms
Insertion Loss i . L fep=40kHz, fi=1kHz. V|E1-é\;’rfm3 ’ 0 I dB
. Total Harmonic Distortion - | THD fcpzdokH;.Wfi=1kHz_ Vi=0.78Vrms R 0.4 | %
Noise Voltage s s e ':_ Vno fc;;%100kHz Weighted by "A" curve H | 0.21 mvrms )
Signal to Noise Ratio g _}F E/N . | Maximum output voltage to noise voiltaée - | 85 . dB
Terminal Assignments Clock Pulse Waveforms
OUTZ(AI QUTIAT CPZTAT Wpn  CPZIBT GUTIIE) OUT2(S) T
I S I O S B S | [ 1epw | :
4 13 12 M 10 9 8 I

(Top View)
D MN3010
1 2 3 4 o] 6 7
| E N [ S O ) Y B OO
GND CPIA) INIAI Voo NBY CPIBI NC tepf — 0.05T
tepr = Q05T
Circuit Diagram 1 5 5
INCAY(B)(Termnal 357 O—Eﬁww—-— a
GND( Termnal 11)0___T —l7 7 ‘lr -l ‘lr
Vel Terminalid Joody —+ 4 1 4 Veo
CP1A) (B Termmnal 27.6:) ] P
CP2(A)IB)(Terminal 1210 —-CP?
a3 . EJ-%feg—i;ﬁrzmﬁ QUTT{A). (B)(Terminal 15787
ST T T
Vog ———=
CP1mmn- Voo Terminal 111)
CP2---
— —
o L~ = ]~ 7~ ]F 0 QUT2(A). (BN Terminal 14(8,)
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BBD SERIES MIN3010

Typical Electrical Characteristic Curves
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Supply Voltage Characteristics

BBD SERIES MN3010

VBias— VoD THD—Vop fi—Voo
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BBD SERIES

3328 - Stage Multi-Tap BBD (MN3011) for Audio Signal Delays

General Description

The MN3011 is a 3328-stage low noise BBD (Bucket Brigade
Device) designed to provide simultaneously six different delay
outputs with respect to a signal input. A proper mixing of the six
differently delayed signals generates highly effective reverbera-
tion. The delay times can be varied by the clock frequency control.
Features

1=
"o

30

Unit: mm(inch)

10 ¢
¢ 3328-stage with 6 different output stages 5

e 6 stages not in multiple proportion with each other so that RO
a proper mixing of the six differently delayed output signals ]
generates a highly effective reverberation. 1

e Clock component cancellation capability.
e Wide dynamic range: S/N = 76 dB typ.

e No insertion loss: Li= 0 dB typ.

e Total harmonic distortion: THD = 0.4% typ.

e P-channel silicon gate, tetrode MOS transistors
configuration (25)

28.1(.86) ma

gl
s
07

4= 0.25%0.1
7.62_
(30
12-Lead Dual-In-Line Plastic Package
Maximum Delay Times for 6 Different Qutput Stages
Tapped Output Terminals = oUT out2 “|. outa* |. "outa - | . ‘outs | ‘oute |  Remark
BBD stages (stages) . 396 862 1194 1726 2790 3328
Maximum Delay Time (msec.) 19.8 33.1 59.7 86.3 139.5 166.4 Clock 10KHz
Block Diagram
ouT3
7
hop
@

3328-StageBBD

CP1

CP2
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BBD SERIES MN3011

Application Circuit - Reverberation Effect Generation Circuit

1LANG551 12ANB551 MN3011 Y2ANB551 1,ANB551
100k
e 110ka
? ““: 120k
A 130k
A 50k |
56k X5
1 9 a8 7 13
- + Vss |louTHouT2|oUT3joUTA
INPUT @-—-H—JW\,- 47kn 56ke (GHD)
3.3uF
N, B-{ NN | BN - 4
IN
CP1 Vag Voo cP2
|10 11 3
W
33uF 200k0
* oo Or 5
[+6VCE +18V) T
+ MAZEW ¥
~ | 22uF % Adjust to minimize distortion
ovo % Vcc should not exceed +18V
Printed Circuit Board Layout Electrical Characteristics of The Application Circuit
(Actual Size) (Vcc=+15V, Ta= 25"C)
item - - - ['Symbol Condition min. | typ. [ max, | Unit
Supply Gurrent. | Icc 11(8)| 15(10) | mA
TotalPower - | Ptot 165 mw
Dissipation = = (70)
Signal Delay . .|t ouTs: 83 |98 |111 msec
Time i fep=15~20kHz
Cutoff Frequenéy feo 3 kHz
L 1 1
e B 2':;1‘_‘: Input Signal Swing | V; THD =2.5% 1.1(0.5) Vrms
e MNg1on InsertionLoss = | L QUTS: fi= 1kHz 0 2 4 dB
g G 8 Vi= 300mV
K Total Harmonic [ THD fi= 1kHz 0.4 %
Distortion | V; Vimax) -6dB (0.5)
Output Noise . | Vno OUT3:V| =0V 0.4 mVrms
Voltage . (0.4)
Signalto Noise = | S/N Vg = V{(max) 70 dB
Ratio ~ = * (60)

Note: Values in parenthesis for Vicc = +9V.
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BBD SERIES MN3011

Absolute Maximum Ratings (Ta= 25"C)

- item : R e e ymbal i# i EE Hatings ¥ Unit
Terminal Voltage i Voo Vaa: Veop Vi -1 8~+.O.3“ .V
QutputVoltage i VO -18~+0.3 \
Operating Temperature _ T Topr -20~+70 C
Storage Temperature Tstg -55~+125 ]

Note: All voltages with respect to GND = OV.
Operating Conditions (Ta= 25°C)
Item oo _S:yT:’bQI" . Min. : Typ: Max. ~ Unit

Drain Supply Voltage . VDD -14 -15 -186 \

Gate Supply Voltage VGG VoD + 1 Y]

Clock Voltage "H'' Level VCPH o} -1.3 Y

Clock Voltage “L" Level VCPL VDD V

Clock Input Capacitance . « ccp 2300 pF

Clock Frequency _ fep 10 100 5 kHz

Clock Pulse Width  + topw 0.5T* ll

Clock Rise Time tepr 500 nsec

Clock Fall Time topf 500 nsec

*T=1/fep

Electrical Characteristics (Ta=25"C, Vpp = VepL=-15V, VcpH = OV, Vgg =-14V, R = 56Kq)

Item . [ Sy;'mbdol ! o Condition I ol I 5 Nlm | Typ. I Max. | Unit

Signal Delay Time T . o

Terminal OUT1 P Dl 1.98 19.8 msec

Terminal OUT2 2 tD2 3.31 331 msec

Terminal QUT3 © D3 | fcp= 10kHz~100kHz 5.97 59.7 msec

Terminal OUT4 e D 8.63 86.3 msec

Terminal QUT5S tD5 13.95 138.5 msec

Terminal QUT6 tDe 16.64 166.4 msec
Input Signal Frequency . -- fs fcp = 40kHz - 3dB 1 kHz
Input Signal Swing - | THD=2.5% 1.1 Vrms
Insertion Loss _Li ¢ | fep=40kHz, fi= 1kHz, 0 dB
Total Harmonic Distortion -'THD“:_ | fcp = 40kHz. fi= 1kHz. Vi= 0.78Vrms 0.4 %
Noise Level

OUT1,0UT2, OUT3 Vol - 270 uVrms

T fcp=100KHz Weighted by "A” curve

OouT4, 0UT5, OUTE Vnoz2 . 400 uVrms
Signal to Noise Ratio .

OUT1, QUT2, OUT3 S/NA | fcp= 100kHz Weighted by “A”curve 80 dB

QUT4, OUTS, OUTS : 8/N2 | Maximum output voltage to noise voltage 76 dB
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Terminal Assignments

BBD SERIES MN3011

IN Ve CcP1 QUT1 OUT2 OUT3
1 1 1 1 ™ 1
12 11 10 9 8 7
) MN3011 (Top View)
1 2 3 4 5 8
T J L7110 ] LT L JT0L 1
GND CP2  Vpp QuUTs OUTS 0OUT4
Pin No. Symbol- . Terminal ¢ Functions
1 GND Grounding Ground connection
2 CP2 Clock Input 2 Fundamental clock pulse input for charge transfer
3 VoD VoD Supply -15V supply
4 QuTs Qutput 6 3328th and 3328th stage synthetic output with clock component cancellation
5 QuUTS Qutput 5 2790th and 2791st stage synthetic output
6 ouT4 Qutput 4 1726th and 1727th stage synthetic output
7 ouT3 Output 3 1194th and 1195th stage synthetic output
8 ouT2 Qutput 2 662nd and 663rd stage synthetic output
9 OouUT1 Qutput 1 396th and 387th stage synthetic output
10 CP1 Clock Input 1 Fundamental clock pulse input, inverted with respect to CP2
11 VGG VoD Supply VGG bias supply input to each MOS transistor gate connected in series with BBD transfer gates
VGG = Voo +1
12 IN Signal Input Analog signal input
The optimum DC bias must be applied to this terminal

Circuit Diagram

ouT1 ouT2 ouT3 ouT4 ouTs ouTs
l—j“l i_i“‘l rj_‘[ (I r?__i
| [ l | || [ |
N A
I I ] L |
[ I T S N O T
T R P T
| 663 | | 1195 E1?27: %2791{ :3329|
GNDO———T } | } ! } | } | :
O B =
I | |
I T
ol L L
5 _ - L1 L -
e g s A e WO A e A e A
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BBD SERIES MN3011

DC QUTPUT VOLTAGE VO (V)
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BBD SERIES MN3011

INPUT BIAS VOLTAGE VBias (V)
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INPUT FREQUENCY fi (kHz)
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BBD SERIES

BBD With 3 Parallel Signal Delay Lines
Incorporating Clock Generator

General Description

The MN3012 is BBD provided with 3, 5, 190 stages three
parallel delay lines and a clock generator. The clock fre-
quency which determines a delay time is controlled by the value
of external resistor and capacitor connected to CG1, CG2 and
CG3 terminals.

The MN3012 provides three differently delayed signals on
QUT1, OUT2 and OUT3 terminals. The device is particularly
suitable for producing chorus, vibrato and reverberation effects
of audio equipment.

Features:
1.-8.5 -15V single voltage supply (VDD)

2. Delay time 01:0.475-9.5ms (190-stage)
02:0.0125-0.25( 5-stage)
03:0.0075-0.15( 3-stage)

3. Dynamic range S/N = 98dB typ. (OUT3)
4. Insertion IL= 0 dB typ.

5, Distortion THD = 0.4% typ.

6. Incorporating clock generator

7. Clock frequency 10-200KHz

8. Clock component cancellation

9. P-channel silicon gate process.

334005 Unit: mm (inch)
2.0+ 0.1 (13)
(079) —_— .
— 8" 0.48 + 0.05
318 1rD14 4 (019)
2( 013 ,
o3[ 12 g
o & o
Hiw 40 n11 +
o ™S T
s I AN 548
8l He =
70 8 LL
- —
6.4+05 T
T (.255) 7 Eo 127005
! | =y | (.05)
J | )__O-_'- "I'- 1
o 4.5 max. 4.0 max.
i 5 (177)  (157)
0.27 £ 0.03 — L
011) S L 14-Lead DuakIn-Line
787 =025 Flastic Package
(.30)
GND VDD

3-stage BBD il

13) CP1

Clock
Generator

2)CpPz2
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Absolute Maximum Ratings (Ta = 25°C)

BBD SERIES MN3012

ltem Symbol - Ratings Unit
Terminal Voltage VDD, VI, Vo, Vep -18~+0.3 \
Operating Temperature. Topr -20~+70 C
Storage Temperature Tstg -56~+125 C
Operating Conditions (Ta= 25C)

Item . Filwi e Symbol Min. - Typ. Max. Unit
Supply Voltage vDD -6.5 -15 -18 \
Clock H Level VepH 0 -0.4 v
Clock L Level Vepl VDD v
Clock Frequency - fcp 10 200 KHz
Clock Input Capacitance Cep 180 pF
Input DC Bias Vbias A

Characteristics (Ta= 25°C, VDD =-15V, VcpL=-15V, VepH = OV, RL=56Kohms, C= 100pF
R1 =R3 =22 Mohms, R4 = R5= 2.2Kohms, fcp=1/2 fosc (R1 adjust)

Item - Symbol Condition . Min. Typ. Max. ~ “Unit
Signal Delay Time
OUT1 Terminal i tD1 0.475 9.5 ms
QUT2 Terminal B tD2 fcp= 10KHz 0.0125 0.125 ms
QUT3 Terminal I tD3 200KHz 0.0075 0.15 ms
Input Signal Frequency |
QUT Terminai1 | fin1 fcp= 40KHz 12 KHz
OUT Terminal 2 fin2 Qutput-3dB 14 KHz
OUT Terminal 3 fin3 15 KHz
Input Signal Voltage ; vin THD = 2.5% 1.2 Vrms
Insertion Loss . IL fop = 40KHz 0 daB
: fin=1KHz
Distortion THD vin=0775 Vrms 0.4 %
Noise Voltage ;
QUT Terminal 1 I vn1 0.14 mvrms
QOUT Terminal 2 Vn2 fcp= 100KHz 0.05 mvrms
QUT Terminal 3 Vn3 Weighted by 0.04 mVrms
A curve
S/M Ratio
OUT Terminal 1 S/N1 Vn/Vin 90 dB
QUT Terminal 2 S/N2 fcp = 100KHz 97 dB
OUT Terminal 3 S/N3 Weighted by 98 dB
A curve
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BBD SERIES MN3012

Circuit Diagram
Clock Generator

Ry § R
External Gircuit —2* =1

—E

GND (-

b Oscillator — i Wave form —et— Internal Buffer — Ry = Ry = 22KQ

Ry = Rg = 2.2Kn
fcp= ‘2 fosc
C.R. adjust

Note: When external clock is used, remove R1 and C, apply the clock input to CG1.

O OUT1
BBD Stages [‘I ]l:"_
1 2 o 190 191 Lo VDD
S L LI L LU
CP1 !
CP2 o OUT?
N
1 5 6
__i =1 L T | [ R 'y ‘
CP1
CP2
O 0UT3
T T
=T L -~~~ LI E__a;l u—lé L
CP1
CPz

GNDe) e} d)cm

CP2

NN

14Kohms
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VDD CP1  NC OUT3 QUT2 CG3 CGz2
s T VN I A
14 13 12 11 10 9 8
) MN3012

1 2 3 4 5 6 7

J N N N N A O OO
GND CP2 NC IN OUT1 NC CG1
(Top View)
Terminal Assignments
Pin No. Symbol Terminal
1 GND Grounding
2 cpP2 Clock pulse input
4 IN Analog signal input
5 ouT1 OQutput terminal at 190 and 191-stage
7 CG1 Clock oscillation input
8 cG2 Clock oscillation input
9 CG3 Clock oscillation input
10 ouT2 Output terminal at 5 and 6-stage
11 ouT3 Output terminal at 3 and 4-stage
13 CP1 Clock pulse input
14 vDD VDD =-15V supply terminal

MNote: Terminal No. 3, 6. and 12 are non connection

BBD SERIES MN3012

Linput - 4 + -
t S _ﬁM_—.
3suFg MONO | IR 33uF
22ka STEREO /! (+8;+16V} L Qutput
1 f I
i + 1 ke 4
T 100ke  43ka _i 22uF 120k i 5611 % é 56ka L\ ATka
4l , 100pF — / 120ka
R Input = +! 39K | s v
Q 7 [ £
83 aake 139 aska| 1>AHNITG H® [JM %Nsengg;gk;:oo;;;;“g ;
22k F
M N k._.r_z sl 8 ; 15——1 Q/b-w» 7™
a =] QL ‘ 100k IC2
= Tg §=£ 50k Léil— =
‘g N6 (27k) aTB -
é 2 ook % 9 & 5 1/2ANB551
% J’ EE i3 NC|
g Q
—" 3 INC !
220 2 la) 3
Y NG
2.2kn
14]
) d R Qutput
1/2ANB551 1/2ANB551 MN3012 1/2ANB551 -
*Adjust to get minimum distortion. 4.7k 3.3uF
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BBD SERIES MN3012

DC OUTPUT VOLTAGE VO (V)

INSERTION GAIN G1 (dB)

GAIN G1 (dB)

Vo -\

I vDD==15¥
CP= étam-cz

-2 | —t—

0 |
0 —2 -4 —6 —8-10—-12-14-16
DC INPUT LEVEL VI (V)

Gi, THD = Topr

Hz:
3
2
: | |
1 | |
i :
0 ’ : 0.4
THD™T s
i | —t
AEEREEEY

0 20 40 60 80 100 120
OPERATING TEMPERATURE Topr { G}

Gi, THD - fcp
6 .
s p
s L
3
2 f 0.6
1 . 0.5
0 ‘ 0.4
Ll
- | i 0.2
i R + 0.1
1 A 1

0
1 3 1030 100 300 1000
CLOCK FREQUENCY {CP (kHz)

TOTAL HARMONIC DISTORTION THD (%)

TOTAL HARMONIG DISTORTION THD (%)

10

VDD = =15V,1C
fi= 1kHz, LPF = 20
s | R2=R3 =22ka, A

TOTAL HARMONIC DISTORTION THD (%)

0.5
0.3 L
all
0.1
—12 -8 4 8

INPUT SIGNAL LEVEL Vi{dBm)

THD - VBias

10

TOTAL HARMONIC DISTORTION THD (%)
=N

\ !

NS

-

4

3 6

INPUT BIAS VOLTAGE VBias (V)

7 8
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9

11

OUTPUT NOISE VOLTAGE Vno (dBm)
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INPUT VOLTAGE VBias (V)

INPUT SIGNAL LEVEL Vi{dBm)

BBD SERIES MN3012

VBias- VDD
10 r -
] R
-
o HHH
L
| i i
6 .. ot
% T
4 / L]
4 T
: ——
o | ‘ |
fCP 40kHz, fi="1kHz:
Vt(max) -8dB
= R3=22kn, RA=R5=
0 LPF 20kHz :
-6 —8 —10 —12 —14 —16 ~—1I8
SUPPLY VOLTAGE VDD (V)
Vi- Voo
10
fCP = 40kHz, 11 = 1kHz - S
Vi= V;(max.)—sd =
R2 = R3 = 22ka, R4 = R5~ 2ka |
LPF = 20kHz : 5
8 T /
6| -
i !
] o
il /
|| :
! l,,l
2 fi S S
/] |
Al !
0 ‘ | |
-6 -8 —10 ~-12 -14 16 —18
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INSERTION GAIN Gi(dB)

1.0

=
x

=
=3

=
-

=
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fCP 40kHz, f1 = 1kHz
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'Rz R3 = 22k, R4 = Rs= _22ka
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—6

/&JPPLY VOLTAGE VDD (V)

Gi- Vop

8~ —12 —14 —16 —18

2 R3=2
— FM—R5 2.2Ka

Ll ‘

6

8 10

12 14 16
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INPUT FREQUENCY fi (kHZ)

SIGNAL TO NOISE RATIO S/N (dB)
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BBD SERIES

Clock Generator/ Driver MN 3101 for BBD’s

General Description Unit: mm (inch)
The MN3101 isaCMOSintegratedcircuitdesignedtogenerate
low impedance two clock phases required for driving BBD's. In
addition, the MN3101 provides the optimum VGG for BBD's* when
the MN3101 is used with BBD's on a common Voo supply.
The self-contained oscillator can be controlled by an external

1.3(.05)

RC circuit, but an external oscillator can also be used. The 10 ~ig [Os _

clock frequency is 1/2 of the oscillation frequency. o
*PANASONIC's BBD product range: MN30QO1, MN3002, MN3003, MN3004, MN3005, 2[ ]7 E c:: —
MN3008, MN3007, MN3008, MN3009, MN3010, MN3011, MN3012 Note: The MN3003 o 6
is provided with an internal oscillator 3!: —\5 o L“!} =
o +H o

Features: ©

4u 115 o

+« BBD direct driving capability - up to two MN3005 types
(equivalent to 8192 stages).

e Either internal or external oscillator can be used
« Two phases (1/2 duty) output

¢ Provided with VGG supply circuit

e« Operates on a single power supply: -8 ~ -16V
¢8-lead dual-in-line plastic package

1.55 1.75
(.081) (0.68)

I

Application

« BBD clock generator/driver I N

—{
7.62(.30)

O~15

8-Lead Dual-In-Line Plastic Package

Block Diagram

56

0X1 OX2 0X3
= ®voo
Oscillator »= ' Divider

,L JVoo

upply
e (B) VGG

- Waveform Shaping Sreujt
1) GND

/
Clock Driver
CP1 CP2




BBD SERIES MN3101

Absolute Maximum Ratings (Ta=25°C)

item : Symbol Fie % Ratings, " e _ Unit
Supply Voltage 23 Voo -18~+0.3* v
Input Terminal Voltage ¥ Vi VDD -03~+03" v
Output Terminal Voltage Vo Vob-0.3~+0.3 * "
waer Dissipation Po 200 mw
Operating Temperature Topr -10~+70
Storage Temperature . Tstg -30~+125

“With respect to GND = OV,

Operating Conditions

“ltem ‘Symbol | Condition_ b5 LG Ty, Max. “Unit

Supply Voltage Voo GND = QV -8 -15 -16 \

Electrical Characteristics (Ta=25°C, Voo =-15V, GND = OV)

item Symbol _ Condition . Min. . Typ. Max. Unit.
Supply Current oo Without Idad 3 mA
Power Consumption : Ptot Clock output 40kHz 45 mW
OX1 Input Terminal
Input Voltage “H” Level - | viH 0 -1 v
Input Voltage “L” Level . ViL Vop+1 Voo v
Input Leakage Current LK Vq{=0~-15V 30 WA
OX2 Output Terminal
Qutput Current “H” Level 1OH1 Vp=-1.0V 06 mA
“Output Current 'L” Level | loLi Vo =-14V 0.5 mA
Qutput Leakage Current ILoLt Vg = Voo 30 wh
Output Leakage Current | Ioms Vo= GND 30 A
0OX3 Qutput Terminal
Output Current “H” Level loHz Vog=-1.0V 1.5 mA
Qutput Current“L” Level loLz Vo =-14V 2.0 mA
Output Leakage Current ILoLz Vo = Voo 30 LA
Output Leakage Current ILOHZ Vo= GND 30 A
CP1, CP2 Qutput Terminal
Qutput Current“H’” Leve! IoH3 Vo=-1.0V 10 mA
Output Current “L” Leve! loLs Vo=-14V 10 mA
Out_put Leakage Current | loea Vo= Voo 30 uA
Qutput Leakage Current |ILOH3 Vo= GND 30 wA
Vaa Output Terminal®
Output Voltage Ve out ) -14.0 \

“This terminal outputs VGG voltage particularly suitable for the BBD's manufactured by PANASONIC. The voltage is not necessarily suitable for the manufacturer's products.
TheVag ouT changes depending on Vpp. The relationship between VGG ouT and Vpp is as follows:
VGG QUT=14/15VDD
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BBD SERIES MN3101

Application Circuit Example 1 - Echo Effect Generation Circuit With The MN3005

I.r:: :_"__1::::__::::__:__,.._::__:::__::"::______—:::__—_Il
|| > ANBS51 2 ANBS51 ‘ 2 ANB551 ”
|| T
4 100k2 4 100k !
:: 120ke 120ka H % = _ 43kn 120k I:
o —— | | d WA I
I -t
l o 2 1] © © | ! : 5 ° r—if & |
N 1 [t} 0 | o n ™ 33ka 9 I
fuliedl B B U 1S S EPPUDRPYARS WPV W N TR T N N |
INPUT O . W s .
3.3uF |43k i1 >, e Ol w 31c2 >4 {?OUTPUT
!& —4 T VI 5 W le + S B 8T c CQ). g_ 7 + 5 2 )
1l w S la o= o= 6 8': I<3-l=) .1
al X T S o] & T = I
nolgl sl ksl 218 2la s !
1 8-[ A B !
GNDh; - GND
Il .
I w—— I| 4 20ke
|: 220k 33pF sl L(;EL I Echo Control
o
! e BERmeSICit
! 3.3uF e
VCC#} MN3101
I ri T hup, 8T iy
|: 1:‘f 22uF 14
I MFIZBW-B l;«i [
GND 2 ANBS551

~Adjust to minimize distortion (VR 100ka typ.}

Quick Reference Data for The MN3005

: Item Symbol Value Unit
_S.ubply Voltage VDD. VGG | -15.VDD +1 "

. Si_gnal Delay Time tD 2048 ~ 2048 msec.
Total Harmonic Distortion | THD 1 %
Signal to Noise Ratio S/N 75 dB

Quick Reference Data for the AN6551

Item Symbol Value - Unit
: VCe 15 v
“Supply Voltage
- VEE -15 v
. Input Bias Current B 500max. nA
Voltage Gain Gv 100typ. dB
Noise Voltage Referred
to:Input Vni 2.5typ. uVrms
~Maximum Qutput Voltage | Vo{max.) +13typ. Vv
Common-Mode Rejection
Ratio CMR 90typ. dB
: Supply Voltage Rejection SVR 30typ. YA
Electrical Characteristics of The _
Application Circuit Using The MN3005 (Vcc=9V, Ta=25"C)
{tem | symbol ' Condition Min. Typ. Max. | Unit
Supply Current IcC 8 10 mA
Total Power Consumption Ptot 70 mwW
Signal Delay Time tD fcp= 18%2kHz 100 13 128 msec
Cutoff Frequency feo 2 kHz
Input Signal Swing Vi THD = 2.5% 500 mVrms
Insertion Loss Li fi= 1kHz, Vi= 300mV -2 0 2 dB
Total Harmonic Distortion THD Fi=1kHz, Vi= Viimax)-6dB 0.5 1 %
Output Noise Voltage Vno Vi=QV 0.35 mVrms
Signal to Noise Ratio S/N Vs Viimax.) = 500mVrms 860 dB
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BBD SERIES MN3101.
Application Circuit Example 2 - Echo Effect Generation Circuit With The MN3007

ﬁ___—___=__ —_— e T S T T D L D T T S e e s e T T = —_—_—'-_—_____‘I
I V2 ANG551 Y ANB551 Y2 ANG551 I
1" r T 100k 1 :|
! 120ka 120ka 3100ke o0 120k i
" —w\——‘ TR - I
: 100kag 2200F| § 1 220PF | s pikn 56K0 g g |220pF| |u ::
120ka o 0 M ™ g :,
INPUT + " S
2 7 ~ﬂ~r¢) OUTPUT
%I 5| e : l 12"
=) Q= 4
8 =k ‘
o [a0]
GND? = ‘ GND
! -t
|: -W—H 20K
i’l 220k 3.3uF Echo Control
tl
i
VCC
P R MA
p F22uF
1

*Adjust to minimize distortion (VR 100ka typ.)

Prmted Clrcu:t Board Layout (Actual Slze) Quick Reference Data for The MN3007
. F—Nw——" S ' Item Symbol Value Unit
e Ak ‘““W“_ —“_ Supply Voltage VDD. VGG | -15,Vpp +1 v
Signal Delay Time tD 512 ~51.2 msec.
120Kz m Total Harmonic Distortion THD 0.3 %
: Signal to Noise Ratio S/N 88 dB
wq,
o
out
Electrical Characteristics of The
Application Circuit Using The MN3007 (Vcc=9V, Ta=25"C)
Item Symbol Condition Min. Typ. Max. Unit
Supply Current ICC 8 10 mA
Total Power Consumption Ptot 70 mwW
Signal Delay Time D fcp= 14+2kHz 32 37 43 msec
Cutoff Frequency fco 2 kHz
Input Signal Swing Vi THD = 2.5% 500 mvrms
Insertion Loss Li fi= 1kHz, Vi= 300mV -2 0 2 dB
Total Harmonic Distortion THD fi= 1kHz, Vi= Viimax) -6dB 05 1 %
Output Noise Voltage Vno Vi=QV 0.35 m\rms
Signal to Noise Ratio S/N Vs Viimax.) = 500mVrms 60 dB
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BBD SERIES MN3101

Terminal Assignments

VGG oUT OX1 ox2 OX3
8 7 B 5
’ )
(Top View) 1 2 3 4
GND  CP1 vbo  CP2
Pin No. Symbol e 8 .Functions
1 GND Supply Grounding
2 CP1 Q Outputs 1/2 duty cycle clock pulse at frequency 1/2 of an oscillation frequency, having an
opposite phase relationship with respect to CP2.
3 Voo Supply -15V supply voltage input.
4 CP2 @] Outputs clock pulse having an opposite phase relationship with respect to CP1.
5 OX3 (0] Internal Oscillation: External Oscillation:
6 Oxz2 (] C R network connection to the pins An external oscillation input to OX1.
7 Ox1 | (See oscillator circuit example) with OX2 and OX3 open.
-14V output (When Voo = 15V)
8 VGG out 0 The relationship between Voo and VGG ouT is: Vae OUT=14/15 Vpp
Oscillator Circuit Example
The internal oscillation circuit of the MN3101 consists of a
MN3101 2-stage inverter. The oscillation frequency is established by
the time constant of C4 and R,. The following table shows
examples of C1. R1 and Rz values. Fcp — Rz characteristics
B example is shown in Figure 1.
ox1 (@)% OX3
— D——(—
R1 g R2 g CI
onstant .
Example R1(2) Rz (2) “C1(pF) fosc** (kHz) F CP* (kHz)

Example 1 o] 5k~1M 33 15~1500 7.5~750
Example 2 22k 5k~1M 100 5.2~440 2.6~220
Example 3 22k S5k~1M 200 1.4~280 0.7~140

*Clock output frequency for CP1 or CP2.

**Qscillation frequency for OX1, OX2 and OX3.
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~

Power Dissipation PD (mW)

BBD SERIES MN3101

fcP—-R2
™ _
VDD = ~15V
500k Ta=25"C
300k
MN3101
)
Z 100k OX1 OX2 OX3
g
> 50k
o
g 30k
o
o
(1
X 10k
S
[&)
3k \
\
\i
1k
Tk 10k 30k 100k 300k 1M

Resistance Rz ()

Maximum Clock Frequency

The maximum clock frequency is limited by device power dissipation and load capacitance. The power consumption
of the devices increases as the clock frequency or load capacitance is increased (See Fig. 2). Therefore, a proper clock
frequency and load capacitance value must be chosen so that the maximum allowable power dissipation of 200mW for
the MN3101 is not exceeded.

Fig. 3 shows the relationship between the maximum frequency and load capacitance for 150mW power dissipation. The
maximum clock frequency can be increased without increasing the power consumption when a resistor is 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.

Load X2
- MN3005
PD-fCP (4700 pF) fcp(max.)-CL
1000 = Ty ~MN3005 X 1 ™ I
DD =—1 : (2300pF) —————
EEE »MN3008 X 1 — T
SR A . 1100pF N ¥
500} Maximum Power Dissipation {141 ..(MNSO%7)X1 T 500k \-\“
| L{ 200mW} I'/ 4 (580pF) = b
300 AL ,Mmslgosm g 300k \N 2 bs -
| AW (70pF) = ENEN Vpp =-8V (Load G|)
200 g4 / ~Without Load & 200k \ MESNARY 4 _ q oo L
A A > Nuh
ey % S \\\ ~to | 7m-| VoD =-15V
100 A 2 100k ‘-..__“ =t al VDD =-16V
&} —
t VDD =15V (Load CL)
50 ’ g 50k F—d VDD =-16V (Load CL)
“ O
30 = £ 30k
g
20 £ 20k
[0]
=
10 10k
1k 3k 10k 30k 100k 300k 1M 0 1000 2000 3000 4000 5000
Clock Frequency fCP (Hz) 1 | | |
MN3007 MN3Z008  MN3005 MN3005
1624 2088 4096 8162
Fig. 2 Power Consumption vs Clock Freguency (stages) (stages)  (stages) [stages)

Load Capacitance CL (pF)

Fig. 3 Maximum Clock Frequency vs Load Capacitance at 150mW
Power Consumption
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