~ Panasonic.

a ' BBD
Bucket
Brigade
Devices

E




The device specifications are subject to change without prior notice.
While every precaution has been taken in the preparation of this data
sheet, the publisher assumes no responsibility for patent liability with
respect to the use of the information contained herein.

BBD SERIES

Bucket Brigade Devices

Panasonic holds a leadership positionin 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

INTRODUCTICN TYPICAL APPLICATIONS

_— The Bucket Brigade Device is a P-channel silicon gate ® Variable speech control of playback and voice control
MOS LSI consists of a number of bucket brigade stages of tape recorders.
fabricated on a single chip. Each stage consists of a ® Reverberation effect of echo microphones and stereo
capacitor that stores the electrical charge and a tetrode equipment.
transistor for switching purposes. Electrical charges cor- ® Tremolo, vibrato and/or chorus effects in electronic
responding to analog signals are transferred from one musical instruments.
stage to another by a two phase clock drive. Thus the ® Variable or fixed delay of analog signals.

electric signals flow unidirectionally from the input to the

output with a time delay which can be controlled by the

CLOCK FREQUENCY AND SIGNAL DELAY TIME
clock frequency.

The Bucket Brigade Device has found a variety of 500 ’
applications in audio equipment as a useful variable or 200 \ - N3005(N=409651H05)
The devi Bt h d < 100 S [ —MN3011 OUT6 (N=3328stages)
i line. e device can obtain chorus an @ 2 . MN3008 (N=2048 stages)
fixed delay line 5 S0 R ,,,4 .
X R . . = ) | (N=512+512stages)
tremolo effects in electronic musical instruments as well = 20— 3] D00 (N= 1058 g ssi
3 & . . . i E . | _MN3002/3004/( > ) 3001/ ( 2 ) 3010]
as reverberation effects in audio equipment, which com- o ‘2 \ (N=512stages)
; |
pletely replaces conventional mechanical systems. The = \\\\ ?AN'\E%ES%TJQ
9 . | (N=396stages) |
; : > MN3009
device can also be used to restore the correct pitch of & fmnzorz outs \Q ,N:2565,a‘%w
p a (N=190stages) P ¢ |
tape recordings played back faster or slower than the = 0.5( 2006 | - .
; ; c N=128stages |
correct speed to accommodate the listener's rate of & 0.2 stages) LN ) MNB003———]
o ) ) v 09 ,_\ = = ]L = (N=64stages)_| |
comprehension. In addition to these applications, the 005[7%"” \ N 1 i
ITH + 8 £ : | | MN3012 OUT1
BBD facilitates the production of equipment incorporating 00—+ 1 N L (N=3stages)—| |
new concepts with high marketability. 0.01 . - |
!’ 10 20 50 100 200 500 1000

Clock Frequency fce (kHz)

SELECTION GUIDE by STAGES

Stage Type No. Noise Application
64 Dual Type MN3003
Reverberation Effect (Signal Delay under 10 msec.)
128 MN3006 Vibrato Effect *1
. Low Noise Chorus Effect *2
3,5,190 Triple Type MN3012
ple vp Types Phasor/Flanger Effect *3
256 MN3009
Single Type MN3004
Echo Effect (Si I Del 1 ;
12 MN3002 Standard c ect (Signal Delay over 10 msec.)
MN3001 Types
Dual Type Double Voicing Effect *4
MN3010 1eing
1024 MN3007
Low Noise
2048 Single Type MN3008 Types 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 ) a3 Unit - mm (inch)
‘ two identical BBD's on a single chip with independent ”l”” e 06
1 input, output and clock terminals as well as common

T

o S 5 B

power supply terminals. Each 512-stage BBD provides

1 e 1 e

a signal delay of up to 25.6msec. The two identical

20.755)— 4—'1

-

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

—
T B2
B E |

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.

M-

= o
b J_ff
0. Omax. 2. 54min
G197 (1)

Features:

®Valiable delay line in audio frequency range:

0.32~25.6msec. (512-stage)

14-Lead Dual-In-Line Plastic Pack
0.64~51.2msec. (512 X 2-stage) R eI Ne e epe

Q ® Clock component cancellation capability.
® Wide dynamic range: S/N 70dB typ.

Applications:
® Wide frequency response: fi=0.3 X fcp e to
® Low distortion: THD=0.4% typ. ® Tremolo, vibrato and/or chorus effects in
® Wide clock frequency range: 10~800kHz electronic musical instruments.
® Low noise: Vno=0.25mVrms typ. ® Reverberation effect of stereo equipment.
® Small DC level shift under wide clock frequency ® Variable or fixed delay of analog signals.
change: 40mV typ. (fcr=10~300kHz)
® P-channel silicon gate, tetrode MOS transistors
configuration.
® 14-lead dual-in-line plastic package.
Block Diagram (MN3001) Block Diagram (MN3002)
cP2
CP2 (A)  Vpp  CP2(B) 2
12 10 10
| e I | !
OUT1 (A) (3¢— bl _"(‘f"o“” e ouT1 @4—-—~ +—() Voo
oUT2 (A) 19e— Bl B2 —® ouT2 (8) ouT2 (he— ale |
Stages Stages (1’) Stages +«—@ ono
—
Ves (D= | BBD(A) BBD(B) | «@ ¢no Ves BBD |
I | cP1 2 “——@ Voo
’ cP1 (A)()—> . T - 4——((_i)cp1 (8) ! T ‘
| 3 @) 5)
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BBD SERIES MN3001,MN3002 _—

Absolute Maximum Ratings (Ta=25¢C)

Item Symbol Rating Unit
Terminal Voltage Vob, Vaag, Vee, Vi —20~+0.3 A
Back-gate Bias Voltage Ve —0.3~+10 \% -
Power Dissipation Pp 50 mwW
Operating Temperature Topr —20~+60
Storage Temperature 7 Tstg ] —55~+125 ‘c

Operating Conditions (Ta=25c¢C)

Item Symbol Condition Typical Value Unit
Drain Supply Voltage Voo ~18 \%
Gate Supply Voltage Vaee o o 14 i Vv |
Back-gate Bias Voltage Ves Vern=0~—1V J +5 w1 B v
== p [ - ]
Clock Voltage “H” Level VcpH Vee=+4—~+6V l» 0 \% |
. . - E S— T m—— — S— i — . - I (
Clock Voltage “L” Level VerL { —15 j \%
Clock Frequency fce k 40 kHz
Clock Pulse Width 3 tepw L ' ' j 0.5 T max. =2
Clock Rise Time =3 tepr ‘ ' 71 0.05T max.
Clock Fall Time *3 ' tepf ‘ 0.05T max. [
Clock Input Capacitance Ccep ‘ ’ 250 J pF
Input DC Bias Voltage ‘ VBias | ‘ —33-—-49 | \Y,
Electrical Characteristics (Ta=25C Von=Vcee 15V, Vgo=-—-14V, Vge=+5V, RL=100KQ)
Item Symbol l Condition Min. ‘ Typ. Max. Unit
Signal Delay Time to \ 0.32 J 25.6 msec -~
. W fcp=40kHz, V= 2 Vrms, ' )
Input Signal Frequency fi ‘ 3dB down (O dB at fi= 1kHz) 0 } ; 0.3fcp l kHz
Input Signal Swing j Vi { fcp=40kHz, fi=1kHz, THD = 2.5% ! ‘ 1.8 I Vrms
Insertion Loss 1 Li | fcp=40kHz, fi=1kHz, Vi=2Vrms ] ‘ 8.5 l 11 ‘ dB
Total Harmonic Distortion THD fcp=40kHz, fi=1kHz, Vi=0.78Vrms \ 0.4 l 2.5 L %
Noise Voltage Vno ‘ 0.25 mVrms
b | fcp=80kHz, Weighted by “A" curve } ‘ T —
Signal to Noise Ratio ’ S/N [ | ‘ 70 dB
%1 The device can be used at Ves=0V when VcpH is set at —3V.
%2 T=1/fcp (Clock Period)
%3 Clock Pulse Waveforms
Terminal Assignments Clock Pulse Waveforms
| |
Y Y -

IS

| tepw
Vs j()uT?(A) veg| |1 14:]0UT2 -

. V]
cpralf |2 OUTI(A) ceif |2 13| Jouts 10%
O L [ i o Noow
tepf tepr e mme=lIgY

IN(A)E' 2 ]cvzm; !Nlj 3 12 ]CPZ maliadine

_______ ov
ves[]a mnzoor [ ] Voo vee[]+ mn3ooz 11 []voo Lk m oy

tepf = 005T
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BBD SERIES MN3001,MN3002
CIRCUIT DIAGRAM

IN (A),(B) L 2 . o
* (Terminal (3. @) a

GND (Terminal 7 ) O——
Vg (Terminal 4) O

cPilmneeye——v—— § . cP1
(Terminal 2 (D)CIL

> |

EP2 (AIB O e —————————— .o cP2
(Terminal 12 @)
509 510 511 512 513 _L

. ; —O OUT1 (A),(B) :

r TI (Terminal 13 @) i

— :

< — |

EPq ==m= Voo (Terminal 1)

cP2 - - -

Vgg{Terminal 1 ) O——— QuUT2 (A),(B)

L - (Terminal 14 @)

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

Q TEST CIRCUIT EXAMPLE
L L B vop v o—

LOW PASS FILTER

5 l
a ~
12k 12k J R =
_,t " =
25A564 940pF 5 :
[—‘ 25A564
12650 | 12k0
o
4 25828 | - f AUt

0 0UTPUT

1Kk 12k02

CLOCK GENERATOR

Insertion Loss Measuring Circuit.




BBD SERIES MN3001,MN3002

Typical Electrical Characteristic Curves
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BBD SERIES MN3001,MN3002
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BBD SERIES MN3001,MN3002

Application Circuit 1
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Basic Circuit With Clock Component Cancellation (Single Channel)

Application Circuit 2
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Audio Input
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Delayed Output

(MN3001)

100k2
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100k LwlBKQ
100k$2

=

cp1 — ¢
cP2— | 8

Clock Amplitude -15V

100k2

Compensation Of DC Level Shift Due To Clock Frequency Change Using Two BBD's
(Dual Channels, Same Clock Phase)

Application Circuit 3
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Echo Effect Generation Circuit (Signal Delay Over 10msec. )

8




| BBD SERIES
-
DUAL-64 STAGE BBD FOR LOW VOLTAGE OPERATION
General Description L UnifsmmiGineh)
The MN3003 is a dual 64-stage BBD for low voltage i T
. . . | 155 4. J(.068)
operation (—9V) incorporating a clock generator on a ; S {0612 0.4350.10.018)
single chip. The 64-stage provides a signal delay of up [2: Rf r e
to 3-2msec. E gz 9
The dual type contains two identical BBD's on a single g E ﬁl fjﬂ
chip with independent input, output and common clock g If i“ h
terminals, as well as common power supply terminals. E :qj E%%
The two identical BBD's on the same chip offer uniform E Pg § __L
characteristics and space saving advantage when they 6.4 ——J L] f
) ) ) —{:28) ey i RN
are used in parallel or series connection. £8 -
The clock oscillation frequency is controlled by the :Umx.“mm
external resistor and capacitor connected to CGi, CG:2 DR
‘ and CG3 terminals. e -
L =150
KL 14-Lead Dual-In-Line Plastic Package
[ Features:
w ® Variable delay line in audio frequency range:

0.16~3.2msec. (64-stage)
0.32~6.4msec. (64 X 2-stage)
® Incorporating clock generator circuit.

® Wide frequency response: fi--0.3Xfcp Block Diagram

3 ® Wide clock frequency range : 10~200kHz (IND—V(\;—V[;U
1 ® Wide dynamic range : S/N=75dB typ.
® Low insertion loss : Li=3.5dB typ. OUTI(A) 1 64 64 F—@ outi(e)
®Low noise : Vno=0.14mVrms max. ouT2(A) nlzx-——— Stages Stages L ouT2(8)
winr b | BBD(A) BBD(B)|_! e
Applications: l cP2
® Vibrato and/or chorus effects in electronic i EF
)
musical instruments. s o Clool Coiitan
® Reverberation effect of electronic musical cea o
instruments.
® Variable or fixed delay of analog signals.
Quick Reference Data
Item Symbol Value Unit
Supply Voltage Vob, Ve —9, Voo+1 \
Signal Delay Time to 0.16~6.4 N msec
Total Harmonic Distortion THD iR o5 %
Signal to Noise Ratio SN 68min dB




BBD SERIES MN3003

Absolute Maximum Ratings (Ta=25%¢C)

Item Symbol Rating Unit
Terminal Voltage L Vop, Vae, Vep, Vi —156~+40.3 \Y,
Output Voltage V?v R . ‘~E~ +0.3 V 7 o
Operating Temperature - 7¥Topr 7 7 o 7270~;50 7 1(v3 -
Storage Temperature a ‘Ts?g* - }\ - f55T+E5 - 7TC o T
Operating Conditions (Ta=25¢C)
Item Symbol Condition Min. Typ. Max. ‘ Unit
Drain Supply Voltage o Vob —8.5 4 -9 —-9.5 Vv
Gate Supply Voltage Ve J‘ T, i Voo + 1 ’ Vv
S———— s == === S (S — e S
Clock Voltage “H” Level Vepu | " 0 } —-0.4 f \Y
Clock Voltage “L" Level VepL i 1 ' Voo 1 Y
Clock Frequency fcp i\ \ 10 1 y 200 1 kHz
Input DC Bias T Viiss | | -25 | . -6 ( v
Vopp=- 9V, Vos=--8V, R.=100K(Q, Ro=R3=22KQ, Ra=Rg=2 ZKQ\
Eleciricai Characteristics \C=100pF. fce=";fosc (adjustable by Ri), Ta=25¢C /
Item } Symdol Condition JJ[ Min. J Typ. [ Max. l Unit
L R fcp =40kHz, V,=0.8Vrms “ J K
Input Signal Frequency ‘ fi ‘ 3dB down (0dB at f,=1kHz) | f | 12 & Hz
Input Signal Swing | v | fcp =40kHz, fi=1kHz, THD=2.5% | | ’ 0.8 { Vrms
USR] & 1 ‘
Insertion Loss ] L | fcp=40kHz, fi=1kHz, V,=0.8Vrms ] 3.5 | dB
Total Harmonic Distortion | THD | fop=40kHz, fi=1kHz, V=0 5Vrms | [ o5 | / %
o o Ll 4
Noise Voltage ' Vno ‘ I I ‘ 0.14 [ mVrms
i, PR e fce=90kHz, Weighted by “A" curve ‘ f I ]
Signal to Noise Ratio S/N | | 68 | dB
Note: Adjust input DC bias to the optimum value between —2.5 and —6 volts.
Clock Generator Circuit
Vpp 9V
R R,
External Circuit External Circuit
\_/P_li__ . cP1 cP2
CP1
to BBD (A) and (B)
[ cpP2
1 t ,—i[ fep Note: when external clock
T f is used, remove R
t ; and C1, and apply
, ; Waveform Shaping : i clock input to CGI.
; Oscillator —;~ Wave from——sre—Internal Buffer —
' ; Shaping E H
Terminal Assignments Circuit Diagram
Yol h 'N‘A’-‘B’WJTU&TU“"’
N ) va [ Jves TFT T T
°(] ¢ oo T LTT LT T [T
IN(B) 9 IN(A VaGa $ SR L S —— VGa
E * ] ' -——cP1
--cpP2
OUT'Z(B)E 3 12 jourz(m ¢
ouTHmE 4+ MN3003 1 ]UU,”A, 2o .6 62 63 64 65 66 °VoD
T T T i T
ch[ 5 10 :]m ._T T ._T ,_T ._T ,_T 1 OUT1(A),(B)
VGG =—~ 5 > & 6
cm[: 6 9 ]cm CP1 —=-— —-{
G2’ e OUT2(A),(B)
cs:[: 7 8 ]VUD
(Top View) from clock generator
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BBD SERIES MIN3003

Typical

Internal Clock Frequency fcp (kHz)

Electrical Characteristic Curves

Clock Frequency Characteristics

500 \

Vpp=-9V
R2=R3=22k0

5 | |
10 20 50 100 200 500 1000
Capacitance C (pF)
Vo—Vi THD— Vi
1 — 10
Vpp=—9V [ Voo=-ov
/ Vgg=—8V Il Vee=—8V
fcp=90kHz J fcp=90kHz
- 5 , fi=1kHz
n 2
£ / % 3 [
> 05 = /
o
> =
=l
E s
S g !
g o
o c
%) E 0.5
g 0.2 %
3 = 0.3
o
=
01 01 —10f —5 | |0 5 |dBm
“01 0203 05 1 2z 3 5 10 0.1 020305 1 2 3 5 10
Input Signal Level V. (Vrms) Input Signal Level V. (Vrms)
0 THD — Vobp Li—Vop
:}1 - I {_, - 5.0 T =
- —— 1 S ‘ ,,,l VG6=Voo+1V
Vi=0 dBm fcp=90kHz
5.0 ‘¢ < fi=1kHz xPo don
<) N [ - 4.5 fi=1kHz
9 L.
o 30— L) -
T =
3 2.0+ - - - c% 4.0 R:f
g ]
o
= ) - \
B 10 2 l
12} S I | 19
a S g |
- - = |
2 1 -
& SO Y
o Q = o
0.5 | | £
£ § 3.0
T I T 2
= 0al = -
o}
= 0.2 25 N
— ; — ]
0.1 \ 2.0 J . _
il —7 -8 -9 —-10 -1 —-12 -6 -7 -8 -9 -—-10 -1l -—12

Supply Voltage Voo (V)

Supply Voltage Voo (V)

11

DC Output Voltage Vo (V)

THD (%)

Total Harmonic Distortion

Noise Voltage Vno (yxVrms)

Vo—Vi
—10
Vpp=-9V
Vee=—8V
fcp=90kHz
=8
—6
—4
A
=2
0
+2 0 =2 —4 -6 -8 —10
DC Input Voltage Vi (V)
THD —fcp
0.9
Vpp=—9V
VGe=-8V
Vi=0 dBm
0.8 — fi=1kHz
0.7 S
0.6 \\
oI\
\_/
0.4 T
0.3 —I
20 40 60 80 100 120 160 160 180
Clock Frequency fcp (kHz)
Vno—Vobp
110
VeG=Vpn+1
fcp=90kHz
105
100
95
90
85 /
T
soL | |
—6 -7 =g =4 =l I -1

Supply Voltage Voo (V)




BBD SERIES MIN3003

Vno—fcp Li—fcp Li—Topr
= 4.0 ay
10F ] Vpp=—9V T 6
Veg=—8V Vpp=—9V Vi=0 dBm Vpp=—9V
5 3.8 Veg=—8V ——+—+1+— fi=1kHz Vee=—8V
% Vi=0 dBm fcp=90kHz
B \ 3.6 —5
§ HEE
E \ & 3.4 & |
= \ : 5 L~ T ] l P
c 1 [ - e
> \ | 2 3.2 - O —4
. WS ! ! g 2 u/ \
o
g 03 I\ % ]l | 8 3.0 S \ ‘
5
> 5 28 § |
: g sl | [ ] |
S == : £ 2 : |
E ! | \ | ]
0.05— ] ] 2.4 ) -
- ] |
0.03
%I ] 22 |
0.01 ] 2.0 \ - I | ‘ ]
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 fcp (kHz) Clock Frepuency fcp (kHz) Operating Temperature Topr (C)
Application Circuit
15K L
= S;IOkB
3 % 425828
100k
VBiac
5" 0v ,J.,
= ol e = 100k0
ol x| x =
1413 & 22 12kQ 12kQ 12k 12kQ 47uF
“H + MN3003 H:E = —VWI’W‘V" MWy . . H-
NPUT | 470F e et 77 54 ‘E'I' w e
) i I ol -
2 :F [ C T Fs §T éT QUTPUT
oF =y - L TR oEF L s o)
ko= I7Elg SR 1048 §T o T Bk o
- X O 33k9:’
N
‘ —0
Vip = — 9V

Chorus Effect Generation Circuit (Incorporating Clock Generator)




BBD SERIES

512-STAGE LOW NOISE BBD

General Description N T ——
The MN3004 is a 512-stage low noise BBD (Bucket als - 12 LT

Brigade Device) that provides a signal delay of up to i el (-os1) : '(,Aw)_l('m)
25.6msec and is suitable for use as variable signal delay I; I8 ;:Is S
lines in audio frequency range. E %z 8

?3 4] 11 25
Features: B E g) mﬁt‘-
® Wide range of variable delay time: 2.56~25.6msec. i E EI T N%% ‘
® Clock component cancellation capability. 7 g R :
® Low insertion loss: Li=1.5 dB typ. S _-‘ L T L |
® Wide dynamic range: S/N=85 dB typ. b Eg I i }

® Wide frequency response: fi=0.3 Xfcp A

5. Omax. 2.54min

(.197) (. 10)

® Clock frequency range: 10~100kHz. !

®Low noise: Vno=0.21mVrms max. i-l__“‘fﬂfl‘)“
® Total harmonic distortion: THD=0.4% typ.

- : 14-Lead Dual-In-Line Plastic Package I
® P-channel silicon gate, tetrode MOS transistors ead Pualin-tine Tast < ‘

m configuration. W
y ® 8-lead dual-in-line plastic package. 1

Applications: S s
® Reverberation effect of echo microphones and ock Diagram J |

stereo equipment. ‘[
® Vibrato and/or chorus effects in electronic |
organs and musical instruments. cP2 ‘
12
® Variable or fixed delay of analog signals. l }
ouUT1 1)e—— «——(1) Voo
1
cuta =i B12 Stages j L
«—(1) GND
BBD |
cpPi1 (2)— ‘-—“@\/ Veo
¥
(3
IN

Quick Reference Data

Item Symbol Value Unit
@ Supply Voltage Voo, Vae —15, Vop+1 v
) Signal Delay Time to 2.56~-25.6 7 msec
Total Harmonic Distortion 777THD R 0.4‘ a N % |
Signal to Noise Ratio - s;N j - 85 dB




BBD SERIES MN3004

Absolute Maximum Ratings (Ta=257C)

Item Symbol Ratings L» Unit
Terminal Voltage Voo, Voo, Ver, Vi 80,3 Sy
QOutput Voltage . o Voii o Tﬁi o 761— +6T37W 7 ( N 77 N
Operating Temperature Topr —20~+60 |
Storage Temperature R - f;tg - \Fi - 7557—7+71 25 ii i
Operating Conditions (Ta=25C)
Item Symdol “‘ Condition \ Min. Typ Max Unit
- Drain Supply Voltage Vob ’ ; | 7711477 ?5 —18 \Y,
[ Gate Supply Voltage w . Ve 7 l T Voo + 1 V
| Clock Voltage “H” Level VerH 0 I v
VV*Clock Voltage “L" Level VerL ‘ f? Vbo vV
Clock Input ’Capacitancerm Ccp ‘ L \ 350 pF
—‘NWCIockw Frequehcy . 7 . \ fep 10 100 kHz
‘*MEIOVCVI:PUISG W|dth *2 7 . ! tcpw | 0.5T *! !
VﬁElock RisrerWTime L %2 . | tcpr i ‘ ‘ 500 ‘ nsec
di_bCIock“ l-;all Time 7 *2 - ‘ tepf | | 500 nsec
| hput DC Pias S 71 Vs -5 —10 v
Electrical Characteristics (Ta=25C, Vopo=Vcpi=—15V, Vcpn=0V, Voo=—14V, Ri=KQ)
. Item ’ Symbol 1 Condition Min. ’ Typ. ! Max Unit
Signal Delay Time ‘ to | 2.56 25.6 msec
Input Signal Frequency ‘ f, ‘ ‘;Cg;igtv'—r&z'((;/‘djsw ﬁvf‘rZ?kHz) | 12 kHz
Input Signal Swing ‘ Vi fcp=40kHz, fi=1kHz, THD=2.5% | 1.8 Vrms
~ Hlnsérti‘o‘n Loss B 4 L fcp=40kHz, fi=1kHz, V,=1.8Vrms 1.5 4.8 dB
Total Harmonic Distortion ‘\ THD fcp=40kHz, fi=1kHz, V,=1Vrms 0.4 %
miNoise Voltage r Vno ‘ ; ! 0.21 mVrms
{ fcp=100kHz Weighted by A" curve j
Signal to Noise Ratio ‘ S/N 75 | 85 dB
%1 T=1 fcp (Clock Period)
%2 Clock Pulse Waveforms
Terminal Assignments Clock Pulse Waveforms
GND[]1 \_/ 14 [JouT2
cp1[]2 13 [JouT!
N[]3 12 [Jcp2
Vos[]4 MN3004 11 Jvoo
N[ s 10[JNC
nc[]e 9[Jnc
el Iultt Tl
(Top View)
Circuit Diagram
IN 1 2 3 512 513 574
SO [ P R e e e = r-oVoo
‘ TP s s I O e
“i GND O0—
VGG O— A e
CP1 O— == ouT 2
CP2 O— -




BBD SERIES MN3004

Typical Electrical Characteristic Curves

Vo—Vi Vo—Vi THD—Vi
—14 10 10
* Vpp=—16V Vpp=~15V Vpp=—15V
Vae=—14V 8| Vac=—14V Veg=—14V
fcp=40kHz fcp=40kHz fcp=40kHz
—12 /, fi=1kHz = 5[ fi=1kHz T
6 =
> = = j
= o 4 =
o / e /
s -10 &
c 2
© >o 2 3 /
o —_ ;o
S 0 IS /
B 12}
S -8 2 0 2 1 -
g g =9 § d
3 ¢ @ £ 05 —
s 2 -4 £
o = Z 03 L—
o] 3 -
4 -6 &
- 0.2
ol | /
(Vrms)
ol —10L A 0.1l04 05 06 08 |1 15 |2
0 -2 -4 —6 -8-10 12 —14 —16 -0 -8-6-4-20 2 4 6 810 6 -4 2.0 2 4 6 8 10
DC Input Voltage Wi (V) Input Signal Level V.(dBm) Input Signal Level V.(dBm)
THD —fcp Gi—fcp Gi—fi
10 0 —6 T I
Vpp=—15V Vae=—14V i |
;/GG;'_—"MV Vpp=-15V xnu:—}ix
= z Sl GG=—
~ s \\ Vi=0 dBm :’/a'_‘; ngfv —4 Vi=0 dBm
< \ -0.5 v (2Vrms) fcp=40kHz
a = fi=1
= 3 % kHz N =
T, \ = E
s / 2 o g
” = = ™~ ]
‘ z 8 s :
= 1 ©
0 t é \ e
g 1 5-15 5
o Q =
E 05 \ 4 4
5 ) = ™ 2 ‘
T £
s 03 6
o —2
o0z
8
0.1 —25 10 L
0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140 160 10 100 1k 10k 100k
Clock Frequency fcp (kHz) Clock Frequency fcp (kHz) Input Frequency f (Hz)
Vno—Vobo Vno—fcp
200 1
Vee=Vpp+1V == Vop=—15V
. Voo [ Vae=—14V
180 VBias="" VBias=—7.45V
fcp=80kHz 0.5 Weighted “A” curve
7 160 g 03 ‘
2 £ 02 ]
= 140 e
o Q
g // E \\
L . Ol |
% 120 2
S °
3 > 005 -
2 100 Z 0.03 |
<
0.02
80 0.01
-1z -13 -1 -15 -6 =17 40 60 80 100 120 140 160 ‘
Supply Voltage Voo (V) Clock Frequency fcp (kHz)
15




BBD SERIES MN3004

Supply Voltage Characteristics

Input Bias Voltage Veias (V)

(dBm)

\A

Input Signal Level

VBias— VDD
—12
—10
-8
4
i /
/|
» // N
_2 ) RS |
oL [ | |
—4 -8 —12 —16 —20
Supply Voltage Voo (V)
Vi—Vobp
16
fcp=40kHz
THD=2.5%
12
L
8 /
4
0
8
—12
—16
—4 —8 —12 —16 =20

Supply Voltage Voo (V)

Total Harmonic Distortion THD (%)

Insertion Gsin G, (dB)

THD—Vopp

fcp=40kHz
fi=1kHz

Vi=Vimax)—6dB

- N

Vi =Vimax)—12dB

-8 =12 -16 —20
Supply Voltage Voo (V)

Gi—Vobbp

Vi=Vimax)—6dB

-5

=4

-8 —12 —16 —20

Supply Voltage Voo (V)

16

Input Frequency f. (kHz)

Signal to Noise Ratio S/N (dB)

22

20

110

100

90

80

70

60

50

Supply Voltage Voo (V)

fi—Vop
fcp=40kHz
/
=8 =12 —16 —20
Supply Voltage Voo (V)
S/N—Vop
L—
L—1
-8 12 ~16 —20
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BBD SERIES MN3004 \?
1
Application Circuit
il
-_ |
/ j’
iwbkn 10x8
100k 25C828 2SC828 2SC828

n i .
VBias ‘
| 5~10¥ 100k P 100k02 i
N 4 211 [ 12cn 126 1260 12k0 i

G R MN3004 AW
INPUT A.74F 112 1314 l o oUTPUT |
] -imom THU‘) pF i
SE0FE eakg 68U w
4 11.2&11 D:[ i
¢ FECHO GAIN '
Ad.
«
CP1 CP2 |
25C828 2 x2SA564 25C828 f
" i
q:u./m

2 % ‘
: & . - ¢ O Voo=—15V 1
2SA564 2SA564 |
4 . % . |
Echo Effect Generation Circuit (Signal Delay Over 10msec.) i




BBD SERIES

4096-STAGE LOW NOISE BBD

General Description

The MN3005 is a 4096-stage long delay BBD (Bucket
Brigade Device) that provides a signal delay of up to 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.

Li=0dB typ.

S/N=75dB typ.

® Wide frequency response : f; = 10kHz.

THD=1% typ. (Vi=0.78Vrms)
10~100kHz.

® No insertion loss :

® Wide dynamic range :

®Low distortion :

® Clock frequency range :

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

® 8-iead 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

19.2(.755)

=

d
0. 27—

— &
Thi 7.62 \0~15°
(.30)

8-Lead Dual-In-Line Plastic Package

5 max__| 2.54min.
C197) | (.10}
0.7| min
(.027) T
. t__ =
i
i

10)  10. 16¢. 401

[

it: mm(inch)

1.55
Cosnl, | _l0.68)

S
o

[
|
Ti
‘2.54‘«.

Block Diagram

OouT1

ouT2

Item Symbol Value Unit
Supply Voltage Vob. Veo —15, Vpp+1 \
Signal Delay Time tp 20.48~204.8 msec
Total Harmonic Distortion THD 1 e %
Signal to Noise Ratio S/N 75 dB

18
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Absolute Maximum Ratings (Ta=257C)

BBD SERIES MN3005

ltem Symbol Ratings Unit
Terminal Voltage Voo. Ves. Ver, Vi —18~+40.3 Vv
Output Voltage —\—/ro————ﬁ— —18~+40.3 \Y,
Operating Temperature Topr o —20~+4 60 C
Storage Temperature Tstg —755';4—125 D ¢
Operating Conditions (Ta=257)
Item Symbol Condition Min Typ. Max. Unit
Drain Supply Voltage Voo —14 —15 —1 8 Vv
Gate Supply Voltage VGVGVW - ] VVDD+1 \%
Clock Voltage “H" Level VépH 7 0 = \Y,
Clock Voltage “L" Level Vel 7 Vob v
Clock Input Capacitance , N rCrcp ‘ 2800 eri |
Clock Frequency J fcp;7 7 10 - 100 kHz
Clock Pulse Width 2 " thF;W 7 Test Circuit 7 ) 0751:‘
Clock Rise Time *2 tepr Test CI;C;Hi R 5070 7 nsec
Clock Fall Time *2 tepf Tes; Elirrcznﬂlrtw*w”’ 7”57(7)8777 nsec I
Input DC Bias Voltage Vs - —5 . 10 v
*1 T=1/fcp %2 Clock Pulse Waveforms
Electrical Characteristics (Ta=25C. Voo=Vcpi=—15V. Vepy=0V, Vee=—14V. Ri=100k{)
Item Symbol Condition Min. Typ. Max. Unit
S Doy Time N " 20,48 204.8 o
Input Sigpal Frequarcl fi ‘ foct?tjththtén\t/Jlat:l;ergzjsé(O dB at f;=1kHz) 10 Khiz
| Input Signal Swing Vi | fep=4OKHz, fi=1kHz, THD=2.5% 12 Vims
Ai;(s;r;o; VLO;SWW S Ly fcp=40kHz, f,=1ir<ﬂHz. V,:%.2\/rms 0 4 dé
Total Harmonic Distortion THD fep=40kHz. fi=1kHz, \/,=O.78Vrms 1 2.57 R % ]
Noise Voltage Vno | fep=100kHz Welgrfrvteidi t;y A ciuirve i . ‘ 0.4 o mv}img%
Signal to Noise Ratio S/N 75 dB
Test Circuit Clock Pulse Waveforms
v
{o 3" Low Pass Filter | our rur EDW ‘
P ¢ 3— — ] (28K oct) | ‘ LY
2 el 90%
K0 —-—
....... ov
LY S B o m 15V
SN b
aND
cpi cp2
Clock Pulse
(Ee=aneey #Adjust Veias within —5——10V so as Terminal Assignments
to obtain the minimum distortion.
Circuit Diagram GND[TL/—SbVGG
BTG cP2[]2 70N
|
- ] 9 3 4096 4097 4008 ° Vi@
- = — — = = L MN3005
- j.__TT JTLT LTT ._TT L
g ‘ R , ouT2 4 outigs  6QCP1
o] o Y S IS S ouT204 5 Voo
. (Top View)

19




BBD SERIES MN3005

Typical Electrical Characteristic Curves

Vo—Vi
—20
Vpp=—15V
—18 Vea=—14V
fi=1kHz
—16
2 1 @
° °
> L _
o —12 (&}
o
2 / =
S -10 — s
= c
g -8 7 S
5 =
o 3
o —6 <
o
—4
=2
0
0 —2 -4 —6 —8 —10 —12 —14 —16
DC Input Voltage V: (V)
THD — VBias
L O R R B VSTV
| 1 Veg=—14V
18—t | - i fcp=40kHz
- . | Vi=0 dBm
S } L 1 fi=1kHz 4
i 1 6¥ " — S— b ;'74_'"7T‘r_ R
HENRNEE
S J{ & - + &
S ‘ | =
o Wl e L al Q
o | |
@ ‘ <
8 1.0 4t 2
9 c
L =
S — S
S 08 4 =
= oo}
© | w
T 06 | £
i L] ‘
S ot b
o.zFT‘ ‘ T"‘ T J E -
o] J_L L J L 1
-7 -8 -9 —10
Input Bias Voltage Vaias (V)
Gi—RL
3
Vpp=VcpL=—16V
Vee=—14V
— fi= 1kHz
Vi=0 dBm (0.775Vrms)
fcp=40kHz 9
7 &
)
) s
3 — T
G 1 | 3
1 =
c 2 °
© /1 1)
Q y a
c / =
E o7 =
b ouT £
= T
/ =
10 30 50 100 300 500 1000

Load Resistance Ru (k)

Gi—fcp
3
Vop=—15V
Vee=—14V
Vi=1.09Vrms
2
1 =]
1T
7
ob—4—
71 ——1
=2
e

1 3 10 30 100 300 1000

Clock Frequency fcp (kHz)

Gi—fi
Vop=VepL=—15V Vi=0 dBm (O 775Vrms)
Vao=—14V RL=100kQ
TTTT 11T ] I
1— R Nt
- it \
oL L I
— ~ T‘
T ]
L |- [ i
il OkH
| |11
S O 1 I A i
AN W
4l L L Ll
10 100 1k 10k 100k
Input Frequency fi (Hz)
THD—Vobbp
16— —7— 17— T ——————
VGe=VoD+1V
‘ fcp=40kHz
1.4 1 — fi=1kHz
Vi=0 dBm
(0.775Vrms)
l.2ft—1—F+—1+—1 ‘
1.0} I | -
08—t—r—1+—+—+1— J
0.6 T =
0.4 — 74
//
0.2 — ‘ =
oL 1 1 | o
—12 —13 —14 —15 —16

Supply Voltage Voo (V)

20

THD (%)

Total Harmonic Distortion

Maximum Output Voltage Vo max (V)

G (dB)

Insertion Gain

THD—V;
10
Vpp=—156V, Vac=—~14V
fcp=40kHz, fi=1kHz
5
3
2
I
/l
0.5
0.3 P -] —
02— i
01 2 o |, 5 (Bm
0.3 0.5 0.7 1 2
Input Voltage Vi (V)
Vo max.— Voo
ST R I ]
L | | Veg=Vop+1V
w | } ‘ ‘ fcp=40kHz
| | | fi=1kHz
10} 1 : : ! | THD=25%
|
N L
| | l |
| |
8} i [ | |
! |
|
Bt
4% |
Lo |
2‘ 1 t + + I
S | |
EEREEEE
0 1 1 1 |
—12 —13 = —15 —16
Supply Voltage Voo (V)
Gi—Ta
T 1 T | Tve=<mv
Vae=—14V
B | vi=0dBm
Lt At
S5 ]
\
3 1 SN | fer—40kH:
- \‘,\1—5,
10kHz
e I — ]
—2L |
20 40 60 80 100

Ambient Temperature
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i BBD SERIES MN3005
:
| THD—Ta
* 0.8
: Vpp=—15V
| Veg=—14V
Vi=0 dBm
° (0.775Vrms)
2 fcp=40kHz
la}
2 0.6
=
&
=4
. L
5 oa et ™
& ;
=) \
&
o]
| £
“ ©
‘ I o2
©
| ) |
| C ‘
: |
0 |
20 40 60 80 100
Ambient Temperature Ta {C)
| Supply Voltage Characteristics
VBias — VDD THD—Vop fi—Voo
H 12 4 20
{ Eljlg(z)m fcp=40kHz
_ ®
= e
=3 5 3 16
3 I 5
5‘ £ 8 = z ‘
{ = = ‘
£ m © A ] “ :;
g / £ P i
& S {
‘«' 3 6 et % 2 2 12 ‘
> a g L
g 74 o \ g /
@ / g fing
‘g 4 4 13 5 v
g A 2 Vi=Vi max)—12dB 5 ;
4 E
K z / - ) ] )E \\‘\_’
Vi=Vi (max)—6dB
{ 0 : 0 4 "
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BBD SERIES MN3005

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




BBD SERIES

128-STAGE LOW NOISE BBD

General Description

The MN3006 is a 128-stage Low Noise BBD (Bucket
Brigade Device) that provides a signal delay of up to 6.4-
msec. The typical applications are vibrato and chorus

effects in electronic organs and musical instruments.

Features:

® Variable delay time : 0.32~6.4msec.

® Clock component cancellation capability.

® Low insertion loss : Li =0 dB typ.

® Wide dynamic range : S/N=~90dB 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.

® P-channel silicon gate, tetrode MOS transistors
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

Unit: mm(inch)

r_l. Smax | 1. 0max
7 ] 8
‘ I 1

[ 1)

[ 0

i
1]
.

/ ; N an
/!‘K[ﬁ- o2 an -1

8-Lead Dual-In-Line Plastic Package

Block Diagram

CP1 CP2

Veo Voo GND

Item Symbol Value Unit
Supply Voltage Voo. Vee —15, Vpp+1 \
Signal Delay Time to 0.32~6.4 msec
Total Harmonic Distortion THD 02 %
Signal to Noise Ratio S/N 90 dB
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BBD SERIES MN3006
Absolute Maximum Ratings (Ta=25°C)

Item Symbol Rating Unit
Terminal Voltage Voo Vec Vep Vi —18~+0.3 Vv
Output Voltage Vo —18~+03 v m
Operating Temperature Topr —20~+60 "€
Storage Temperature Tstg —55~+4125 °C
Operating Conditions (Ta=25"C)
Item Symbol Min. Typ. Max. Unit
Drain Supply Voltage Voo —14 —15 —16 \Y
Gate Supply Voltage Vea Vpp +1 V "
Clock Voltage “H” Level Vepu 0 —1 \Y, .“
Clock Voltage “L” Level VepL Voo v
Clock Input Capacitance Cep 100‘“ o 7p’F
Clock Frequency fep 10 200 o kHz
Clock Pulse Width  #2 tesw | 06T * 1 | a
Clock Rise Time *2 tepr 1 5OOA 7 nsec
Clock Fall Time *2 teps 500 B nsec
Clock Cross Point | Vx 0 ‘ R -8 | v
*1 T=1/fce %2 Clock Pulse Waveforms
Electrical Characteristics (Ta=25C, Vop=Vcpi=—15V, Vcpu=0V, Voc=-14V, R_=100kQ)
Item Symbol Condition Min. Typ. Max. Unit
Signal Delay Time to 0.32 6.4 | msec
Input Signal Frequency fi fcp=40kHz, Vi =1.8Vims, 3dB down (0dB at fi =1kHz) \ 12 kHz
Input Signal Swing Vi fcp = 40kHz, fi=1kHz, THD=25% T 1.8 Vrms_ ‘
Insertion Loss L fcp = 40kHz, f,= 1kHz. Vi=18Vrms | -4 0 4 dB
Total Harmonic Distortion THD fcp =40kHz, f,=1kHz, Vi=0.78Vrms 0.2 2.5 J %
Noise Voltage Vno fcp= 100kHz, Weighted by “A" curve | 0.08 0.2 N mVrms
Signal to Noise Ratio S/N Maximum output voltage to noise voltage E 90 dB
Terminal Assignments Clock Pulse Waveforms
Foomy ]
8 7 6 5 =

10% = OV
CP1
90%
D MN3006 (Top View) w _——
e pe e

_______ ov
2 3 4 « [\ [ U ,
CT LT 1 tepf -~ 005T oY

ND CcP1 IN Veo tepr = 005T

:a

O

Circuit Diagram
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Veg(@)¢ — -
CP1 (2o ----
CP2 (6o BEE
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BBD SERIES VMIN3006
Typical Electrical Characteristic Curves
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BBD SERIES MN3006

Supply Voltage Characteristics

Input Bias Voltage Vsias (V)
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Input Signal Level
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4
o -
_4* - w
787
=12 ) ‘
—16 =
—4 -8 =12 —16 —20

Supply Voltage Vob (V)

THD (%)

Total Harmonic Distortion

G, (dB)

Insertion Gain

THD —Vbp

fi=1kHz

\1\ \VI‘ZVI(me y—6dB

— |

VI:VI(ma‘x)_‘l‘éd?x\
L

0
—4 -8 —12 —16 —-20
Supply Voltage Voo (V)
Gi—Vop
3
Viz=Vijmax)—6dB
2
1
0
//
-1
—~2
=§
—4
45 |
—4 -8 —12 —16 —20

Supply Voltage Voo (V)

26

fi (kHz)

Input Frequency

Signal To Noise Ratio S/N (dB)

24

fi—Vop

fcp=40kHz

22

20

-8 12 ~16

120

110

100

90—

80

70

60

—4

-8 —12 =186
Supply Voltage Voo (V)

—20




n

BBD SERIES MN3006

Application Circuit

INP©UT—T-H—+_

$S o :E 10kB
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Chorus Effect Generation Circuit




BBD SERIES

1024-STAGE LOW NOISE BBD

General Description

The MN3007 is a 1024-stage long delay BBD (Bucket
Brigade Device) that provides a signal delay of up to
51.2msec. The MN3007 is particularly suitable for use as
variable signal delay lines in audio frequency range.

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.

® 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.

4. 5max »t.{lmax‘ x

Unit: mm (inch)

| sy

(.031)

9.6+0.21(.378)

8min.

1.3 1.05)

s
)
=

8-Lead Dual-In-Line Plastic Package

Block Diagram

CP1

CP2

Vee GND Voo
Quick Reference Data
Item J Symbol —[ Value [ Unit

P = 5 ey - e e s B ] = | M= =

Supply Voltage Voo. Voo | --15, Vpp+1 ‘ \

Signal Delay Time to T 5.12~561.2 r msec

Total Harmonic Distortion THD 0 57 o a 4 a 7% R

Signal to Noise Ratio S/N 7 - o o ) a + R 7dB -

| 80

m




BBD SERIES MN3007

Absolute Maximum Ratings (Ta=257C)

Item Symbol Ratings Unit

Terminal Voltage Voo, Vee. Ver, V) —18~+40.3 Vv

i Output Voltage Vo —18~40.3 v
Operating Temperature Topr —20~+60 o

Storage Temperature Tstg —b55~+4125 €

Operating Conditions (Ta=25C)

Item Symbol Min. Typ. Max. Unit
Drain Supply Voltage Vob —14 =15 —16 \
! Gate Supply Voltage Vee Vop+1 \Y
l Clock Voltage “H” Level VepH — O —] i Vv
| Clock Voltage “L” Level Veer | Voo V \
Clock Input Capacitance Cecp 7 7 700 7 pF
| Clock Frequency fep 7 10 ‘ 100 kHz
| Clock Pulse Width  x2 tepw | 0.5T*!
Clock Rise Time *2 tepr 7 " 500 nsec
Clock Fall Time *2 Tcp‘f 7 500 nsec |
Clock Cross Point V x 0 7 | l o —3 R vV ]

x1 T=1/fce %2 Clock Pulse Waveforms

‘ Electrical Characteristics (Ta=25C. Vop=Vcr=—15V, Vepn=0V. Voc=—14V. RL=100k0)
E Iltem Symbol Condition Min. Typ. Max. Unit
: Signal Delay Time to 512 51.2 msec
: fecp=40kHz, Vi=1.5Vrms
f cp . | .
l Input Signal Frequency i 34B down (0dB at fi=1kHz) 12 kHz
| m Input Signal Swing v, fop=40kHz, fi=1kHz, THD=2.5% 1,5 Vims
’ Insertion Loss Li fcp=40kHz, fi=1kHz, Vi=1.5Vims ; —4 0 4 | dB [
Total Harmonic Distortion THD fcp=40kHz, fi=1kHz Vi=0.78Vrms 0.5 2.8 ‘[ % ‘
— R — -1 R g—  ——— ——— i
Noise Voltage Vno fcp=100kHz Weighted by “A" curve 0.30 mVrms i
Signal to Noise Ratio S/N | 80 T dB |
Terminal Assignments Clock Pulse Waveforms
ouT2 ouT1 CP2 Voo

o e I o O o

8 7 6 5 e
\10% e Y
cP1
> MN3007 (Top View) 90%f . By
tepf ’ Hr.fcpv ‘

L_] L_J [_] u tepf © 005T T

GND CP1 IN Ve tepr =~ 0057

1026 !
IN(3) © 1 2 3 o __ 1024 1025
| B T T T T L T L
THE & B S
GND (1) o—mo
Vee (4) C 4 ' S
cP1l2o—pn b s e - - =
CP2(§) C - =
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BBD SERIES MN3007

Typical Electrical Characteristic Curves
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Supply Voltage Characteristics

Application Circuit
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BBD SERIES MN3007
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Echo Effect Generation Circuit (Signal Delay Over 10msec.)
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BBD SERIES

2048-STAGE LOW NOISE BBD

General Description
The MN3008 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.

® Clock component cancellation capability.

® No insertion loss: Li =0 dB typ.

® Wide dynamic range: S/N = 78dB typ.

® Wide frequency response: fi < 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.

5max | 2.54min.
190 [ (.10)
0.7 |¢min )
(.027) T
i
|
H

19.21.75%)

0. ZTLH-— =

T brh 7.62 \0~15°
301

!

8-Lead Dual-In-Line Plastic Package

Unit : mm (inch)

.430.017)
1.27(.05)

15.241.60)

2.54[.100 10.16:. 10

L
-

Block Diagram

CP1 CP2
Applications: 6 2
® Reverberation effect of echo microphones and stereo
equipment. 20487 Daur
® Chorus effects in electronic musical instruments. N GP ) Stages
® Variable or fixed delay of analog signals. BBD 4) OUT?2
8 1 5
Vee GND Voo
Quick Reference Data
Iltem Symbol Value 7 Unit
Supply Voltage Voo. Veo -15. Vpp+1 \Y,
Signal Delay Time ;‘:tD: ; j; - 710&'»102 4 1 ; miiecii‘
Total Harmonic Distortion THD | 0.5 | Yo
Signal to Noise Ratio 7 7 ]
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BBD SERIES MN3008

Absolute Maximum Ratings (Ta=25T)

Iltem Symbol Ratings Unit
Terminal Voltage Voo. Vee. Ver, V) —18~+0.3 \Y
Output Voltage Vo —18~+0.3 T Vv
Operating Temperature Topr —20~+60 C o
Storage Temperature Tstg —Bbb~=4-125 | C
Operating Conditions (Ta=25C)
Item Symbol ’ Min. Typ. ’ Max. Unit
Drain Supply Voltage Voo —14 —15 —16 \
Gate Supply Voltage Veo [ R Vpp+1 I V : 7 Vv 4‘
Clock Voltage “H" Level B ¥chu .‘ 0 o 7 - i —1 | v
Clock Voltage “L” Level Vet b - L YDD - | 1 71 .
Clock Input Capacitance Ci - | - "*F - B I - 14(39777 fF o ]
Clock Frequency fce + 10 | 100 ’7 kHz
Clock Pulse Width 42 . tepw - Tﬁ 7”7 o WIV;:? o 4 o OﬁST” T - ]
Clock Rise Time 2 tepr | | 500 ‘ nsec
Clock Fall Time *2 tepf Er | - *‘Ti 7 500 - \l 7 nsec
| -
Clock Cross Point Vx ‘ 0 | —3 i v
1 T=1/fcc %2 Clock Pulse Waveforms
Electrical Characteristics (Ta=25C. Voo=Vcr=—15V. Vepu=0V. Voc=—14V. RL =100kQ)
Item Symbol Condition Min. Typ. ]‘ Max. l Unit
Signal Delay Time to 10.24 i 102.4 | msec
o s ey | 1| i i R
Input Signal Swing 7\/; Tﬁ fcp=40kHz, fi=1kHz THD=27~5»‘7707 7 77{7”7 | T 7175 7 \;rnws )
Insertion Loss Ly fcp=7470EHz. f7|A=VH;Hz, A\ZZ% 3Vrrns:; ~ 0 lr | dé ]
Total Harmonic Distortion THD fep=40kHz, fi=1kHz, Vi=0.78Vrms 05 ! | %
Noise VVno E fcp:77160kH27;/§/7enghi;:crj;y :'A" curveﬁ ( 0.30 ‘ ;\}rms
Signal to Noise Ratio S:N | " - | l 7]87 7 L dB N
Terminal Assignments Clock Pulse Waveforms
8 7 6 9
o 'l’ ---- 0V
MN3008 (Top View) et L o = 5V
‘ ssasame OV
1 2 3 4 C”m___ .
L] LI Ll to = 0081
GND CP2 ouT1 O0OUT2
Circuit Diagram ouT1 @
—
2050 '
N7« 1 2 3 - 2048 2049 5 Vg B
ITET I P =1 k= L
ee—r 1 [ . ouT2(4
cPloOoOr—ntt—--——————t - — - - - —
cP200 0 —b——— - = ===
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BBD SERIES MN3008

Typical Electrical Characteristic Curves
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BBD SERIES MIN3008

Supply Voltage Characteristics
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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-
istics.  The 3009 provides a signal delay of up to
12.8msec and is particularly suitable as a device for gener-
ation of vibrato and / or chorus effects in electronic musical
instruments.

Features:

® 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.

e Wide frequency response: fi < 14kHz.

® Total harmonic distortion: THD=0.3% typ. (Vi=0.78Vrms)

® Clock frequency range: 10~200kHz.

@ P-channel silicon gate, tetrode MOS transistors
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

Unit : mm (inch)

4. 5max | 4. Omax|
L1 . 157)

10, 8min.
1 | s
1] iR I8 . -
e | E
s | pe 3
4 i 5 <

L zeecan o M
(T

8-Lead Dual-In-Line Plastic Package

Block Diagram

cP1 CP2
@ ©®
256 7) ouT1
IN 9%}——» Stages
BBD 8) ouT2
4 1 5

Ves GND Voo

Item 17 Symbol Value
Supply Voltage ] Voo. Veo | —“*15. VDDT1
Signal Delay Time ‘ o 710 - f“ - (5 64;12 8 -
Total Harmonic Distortion o 7THD i R 0.3 ) -
Signal to Noise Ratio | S/N;ii o - ;3 -
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BBD SERIES MN3009 !

Absolute Maximum Ratings (Ta=25(C)

Item Symbol Ratings Unit
Terminal Voltage Vop. Vgae. Vep, Vi —18~+40.3 Vv
Output Voltage Vo —18~+0.3 Y,
Operating Temperature Topr —20~+60 €
Storage Tstg —b55~+4125 c

Operating Conditions (Ta=2570)

Item Symbol Min. Typ. Max. Unit
Drain Supply Voltage Voo —14 =15 =18 \Y
Gate Supply Voltage Voo | Voo+1 \%
Clock Voltage “H” Level Ve 0 = \
Clock Voltage “L” Level Vere Vop \
Clock Input Capacitance Ccp 200 pF
Clock Frequency fer 10 200 kHz
Clock Pulse Width 2 tepw ‘ 0; BT *1
Clock Rise Time *2 tepr | 500 nsec
Clock Fall Time 2 e o o 500 nsec
Clock Cross Point Vx 0 —3 Y
*1 T=1/fce *2 Clock Pulse Waveforms
Electrical Characteristics (Ta=25C. Voo=Vcpi=—15V. Vepu=0V. Voc=—14V. R =100kQ2)
Item Symbol Condition Min. Typ. Max. Unit
Signal Delay Time to 0.64 12.8 msec
Input Signal Frequency fi gzﬁé:gg:k:z(o\éé:;‘ Bf\i/:;in) 14 kHz
Input Signal Swing Y ] fcp=40kHz, fi=1kHz, THD=2.5% 1.7 Vrms
Insertion Loss | L fcp=40kHz, fi=1kHz, V,;=18Vims 0 dB
Total Harmonic Distortion  THD ’rrv;;;zOkHz,vﬁ;?k‘l-{zj :/\=O.78Vrms N 0.3 %
Noise ——vno— | \;cp=100kHZ Weighted by “A" curve 150 HMVrms
Signal to Noise Ratio 7 S/N 77{ Maxumun{ oiutput voltage to noise voltage — 88 dB
Terminal Assignments Clock Pulse Waveforms
ouT2 ?U_Tj] [CPjZ Voo
8 7 6 5
P MN3009 (Top View)
LT T T 11 tept = 00T T
GND  CP1 IN Voo fepr' % 0,057
Circuit Diagram 0 0OUT1 (@)
258 jl
IN(3) 1 2 3 e sy 0 5 - 280 L 1 Lovws
15 7] = =T 157 ] L
vl
?/EDDK‘; . R | ooUT2®
1o —t
cRrRepo—0—--—7-"™""—T—"—"S¢$— - - - — - -
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BBD SERIES MN3009

Typical Electrical Characteristic Curves
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BBD SERIES MN3009

Supply Voltage Characteristics
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BBD SERIES

DUAL 512-STAGE LOW NOISE BBD

General Description . T
The MN3010 is a dual 512-stage low noise BBD - - (A8 o
having a wide dynamic range and low distortion ; . " (o ":‘Gz;mll( o
characteristics. The device contains two identical BBD's 3 1“% r SENa
on a single chip with independent input, output and [; Ez
clock terminals as well as common power supply ter - f’ E _T]l z;
minals. Each 512-stage BBD provides a signal delay of E lf 5’ ”f
up to 25.6msec. The two identical BBD's on a same i i 32
chip offer uniform characteristics and space saving ad- [ E E] T |
vantage when they are used in parallel or series connec- ———7'3m-l L _:- JB
tion. i85 i
Features: Loo; 2. 54min
(.197) (.10)
® Wide range of variable delay time: P
2.56~25.6msec. (512-stage) L T
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 Diagram
® Wide dynamic range: S/N = 85dB typ. |
® Wide frequency response: fi < 12kHz. CP2(A) Voo CP2(B)
® Total harmonic distortion: THD=0.4% typ. (Vi=0.78Vrms) , ‘If’ g lf‘
@ Clock frequency range: 10~100kHz. OUTT(A) 13— (9 0UT1(B)
@ Dual 512-stage configuration: 1024-stage in series OUT2(A) !lu— S?;gzs 81581928 ;——»:z;a ouT2(B)
connection, and twice as large output in parallel connection. GND 1 — | BBD(A) BBD(B) -
® P-channel silicon gate, tetrode MOS transistors | j
configuration. ik Tn‘* 1 T F ey CPUED
® 14-lead dual-in-line package. |N3(A) Vj;(, ;N5(B)
Applications: o ]
@ 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
‘ Item Symbol ’ Value Unit
| Supply Voltage o 7V7t;i/w<;c&‘i - E ED: 1 7V ]
Signal Delay Time to I 2567512 msec
Total Harmonic Distortion - ?b:D‘ o 7L7 - 074 - 7 77% ]
Signal to Noise Ratio o 78!\17 - | [ gs I 7dB ]
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BBD SERIES MN3010
Absolute Maximum Ratings (Ta=250C)

Item Symbol Ratings Unit
Terminal Voltage Voo. Vge. Ver. Vi —18~+0.3 Y,
"m Output Voltage Vo —18 ~+0.3 \Y
*\ Operating Temperature Topr —20~+60 €
Storage Temperature Tstg =bb=126 c
B Operating Conditions (Ta=257¢C)
{ Item Symbol Min. Typ. Max. Unit
” Drain Supply Voltage Voo —14 —15 —16 v
Gate Supply Voltage Vee Vpp+1 vV
Clock Voltage “H” Level Ve | 0 -1 v
Clock Voltage “L” Level VepL Voo \Y,
Clock Input Capacitance Ccr 350 pF
Clock Frequency fep 10 100 kHz
Clock Pulse Width 2 tepw 0.5T*!
Clock Rise Time %2 tepr 500 nsec
Clock Fall Time %2 tepf 500 N nsec
Clock Cross Point 7\/‘x 0 - —3 I Vv
1 T=1/fce %2 Clock Pulse Waveforms
Electrical Characteristics (Ta=25C. Voo=Vcpi=—15V, Veru=0V, Vec=—14V, R.=100k(2)
Item Symbol Condition Min. Typ. Max. Unit
Signal Delay Time to 2.56 25.6 msec
Input Signal Frequency fi ;%%=;c?v§t‘12(10<\1/!|3=a1t.Ef;iv=n1nksr—'42) 12 kHz
Input Signal Swing A fcp=40kHz, fi=1kHz, THD=2.5% I 1.8 Vrms
Insertion Loss L‘ I fcp=40kHz, fi=1kHz. \/;=1.8Vrm57 S ' B 0 i dB
Total Harmonic Distortion THDgiV k ?p—_—40kHZ, fi=1kHz, Vi=0.78Vms v -704” Wiw ] ﬁ-%
Noise Voltage _WVnﬁok 'Epéjf)ﬁHz Weighted by “A" curve o ; j ;? 7jk ai02177 TVrF
Signal to Noise Ratio S/N Maximum output voltage to noise voltage 85 dB
Terminal Assignments Clock Pulse Waveforms
OUT2(A} OUT1(A) CP2(A} Voo  CP2(B) OUT1(B) OUT2(B} ,j_fﬁ_;
A Y s Y Y o A | e ¢
14 13 12 1N 10 9 8 [

(Top View)

MN3010

= -
1 2 8 4 5 6 7 m--.()v
I I 0 5 R
GND CPI(A)  IN(A) Vee IN(B) CPIB) NC tepf = 0057

tepr = 0057

Circuit Diagram .
BE)o—
IN(A).(B)(Terminal '3 5) _FT_

GND(Terminal 1 )o..fJ
Vee ( Terminal 4 ) o—
CP1(A).(B)(Terminal 2 6 )0
CP2(A)((B)(Terminal 12 10') -

a"'—f)x?_[_%—l—*v—x_ QUT1(A).(B)(Terminal 139}
Vea
CP1- Voo(Terminal 11)
R 2
o—

OUT2(A).(B)(Terminal 14:8))
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BBD SERIES MN3010

Typical Electrical Characteristic Curves
- Vo—Vi 5 Vo—Vi THD— Vi
- 10
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o ~12 B g
o [ o
el & 2
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4 T , : Srsaea ,
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RL=100kQ 0 | | _ i=1kHz 2.0 1 f,=1kHz
) I I R G U-Li/ﬁOdBm 9 Vi=0dBm <
il T :
— N - - = b —_
B 3 | w 6k 8 =
5 0 O | S G} =
© LI fer =100k Hz Mo -2 s
s I 5 -2 128§ g
i | g 3 :
{ =4 | =
5 T g2 :
5 L \ g -3 los € B g
c = (aa £
= £ s = =
1l , T £ 5
fcp = 10kHz ‘ = =
—4 -+ = 4 | 040 2
\ . cp =40kHz 1042 o
L] I L
=§ [ ’ -6 i 0 [ ~ ‘ 0
0.1 03 1 3 10 30 100 10 30 100 300 1000 3000 10000 0 20 40 60 80 100
Input Frequency fi (kHz) Load Resistance Ru (k) Operating Temperature Topr (C)
THD — VBias Gi—fcp - THD—fcp
1.0 | Vop=-15V & Voo=—15V M Voo=-15V
Vae=—14V Veo=—14V Vae=—14V
0.9 fcp=40kHz 4+ + HU o fi=1kHz fi=1kHz
: fi=1kHz V,=0dBm 5 RL=100kQ
— Vi=0dB RL=100kQ = Vi=0dBm
, oI : |
o % 3
E o7 ) e e T = H
E i
=) =)
° . 5 OF—1tt1+Hh S °
£ 0.6 'Optlmum Bias & i T S
g {(THD=2.5%) c 2
205 © }7 & 1
a U] o .
© c )
€ 04 S 22—t g
g g E 05
g 03 £ T g
z = 03 , LEE= 20kHz
2 Y R i ‘ |
o 02 2 LPF 6kHz
0.1 - = |
0 I —6 LLLHMLHA\_ | | 0.1
°74 —76 —78 —80 —82 —84 —8.6 1 3 10 30 100 300 1000 1 3 10 30 100 300 1000
Input Bias Voltage Vsias (V) Clock Frequency fep (kHz) Clock Frequency fcp (kHz)
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BBD SERIES MN3010

Supply Voltage Characteristics
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BBD SERIES

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

General Description T ——
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- 9 H12 B
tion. The delay times can be varied by the clock frequency control. 2(] 111 T
Features 30 010 .0 & !
e 3328-stage with 6 different output stages | ‘é’ fl 3
e 6 stages not in multiple proportion with each other so that - g © $_§ ~
a proper mixing of the six differently delayed output signals ‘S < N— g
generates a highly effective reverberation. - - «
. i [oe]
e Clock component cancellation capability. 4[] Dg N Y-
e Wide dynamic range: S/N > 76 dB typ. 50 ! EB
e No insertion loss: Li=0 dB typ. 6 ! 7
v T~
e Total harmonic distortion: THD = 0.4% typ. 0.8 min. -1-(23'8-1
e P-channel silicon gate, tetrode MOS transistors 635typ. | (:03) Lo.5+0.1
configuration (-25) 3.55 typ. (02)
| (14) 3.3+03
oy (13)
i ‘ i
u ’ E,Oﬂ 5
]__7'62_: 0.25+0.1
(.30)
12-Lead Dual-In-Line Plastic Package
Maximum Delay Times for 6 Different Output Stages
Tapped Output Terminals ouT1 ouT2 OouT3 ouT4 ouTSs ouTé Remark
BBD stages (stages) 396 662 1194 1726 2790 3328
Maximum Delay Time (msec.) 19.8 33.1 59.7 86.3 139.5 166.4 Clock 10KHz
| )
Block Diagram
OuT1 ouT2 ouT3 ouT4 OouT5 ouTe
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BBD SERIES MN3011

Application Circuit - Reverberation Effect Generation Circuit

2ANB551 2ANB551 MN3011 2AN6551
100k
ﬁxx:v
110ka
120k
AV
130ka ]
50k,
56kaX5
100k i
100k
1 9 |8 7 6
Gvs% OUT1OUT2|OUT3|OUT4,
47ka 56ka (GND)
F N, [ON, o NN, HO-IN ;4
IN
CP1 Vg Vob CcpP2
l1o 11 )3

2ANB551

* Voc o
(+6V ~ +18V)
* MA26W ¥
| 22uF sk Adjust to minimize distortion
‘ ovo sk Vcc should not exceed +18V
’ tm
|\ Printed Circuit Board Layout Electrical Characteristics of The Application Circuit
& (Actual Size) (Vcc=+15V, Ta= 25"C)
Item Symbol Condition min. | typ. | max. Unit
2700pF 2 56k0
g gl e 47k A Supply Current Icc 11(8)| 15(10) [ mA
- PRI
‘NPUTS;BL. _ - 100ka AL 2700pF 1ooke T Total Power Ptot 165 mw
4\ %So.m - ANGe=) —JWW\/‘—_L L Dissipation (70)
B By T D 200 47kaE 56K
Spars ] ERLEI TR T ) DF-Lj Signal Delay tp ouTe: 83 |98 [111 | msec
—ANA— 35 WAt PR Time fop = 15~20kHz
gl_.l L g WE e 100 kg
2209F'15| I35 MiTes T e rera Cutoff Frequency | feq 3 kHz
T7| | T ]” I?g g é | MN3011 ,\J ‘\
: Y : e S ey Input Signal Swing | V; THD = 2.5% 1.1(0.5) Vrms
uFif 3 =
J L {“:‘f“’ SV o R a0 Insertion Loss Lj OUT3: fi = 1kHz o 2 4 dB
o al | o 100k 56k V= 300mV
2 110ka 4
© 1220 L 150k 56K L g _
i BF YW e Total Harmonic THD fi=1kHz 0.4 %
= a T AWV —AW— Distortion \}i Vj(max) -6dB (0.5)
b 2200
i Output Noise Vno OuUT3:Vj=0V 0.4 mVrms
Voltage (0.4)
i Signal to Noise S/N Vg = Vi(max) 70 dB
Ratio (60)

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

Absolute Maximum Ratings (Ta= 25"C)

ltem Symbol Ratings Unit ﬂ :
Terminal Voltage Voo, Vaa Ver Vi -18~+0.3 \Y
Output Voltage VO -18~+0.3 \
Operating Temperature Topr -20~+70 C
Storage Temperature Tstg -55~+125 (&

Note: All voltages with respect to GND = OV.

Operating Conditions (Ta= 25°C)

Item Symbol Min. Typ. Max. Unit
Drain Supply Voltage VDD -14 ~156 -16 \" ’
Gate Supply Voltage VGG VDD + 1 Vv
Clock Voltage "H" Level VCPH 0 -1.3 \
Clock Voltage “L” Level VCPL VDD "
Clock Input Capacitance CcP 2300 pF
Clock Frequency fcp 10 100 kHz
Clock Pulse Width tcpw 0.5T*

Clock Rise Time topr 500 nsec
Clock Fall Time tepf 500 nsec
*T=1/tep

I Electrical Characteristics (Ta=25°C, Vpp = VcpL=-15V, VcpH = OV, Vgg =-14V, RL= 56KQ)

‘ Item | Symbol l Condition ‘ Min. l Typ. I Max. l Unit
Signal Delay Time
Terminal OUT1 tD1 1.98 19.8 msec
Terminal OUT2 tb2 3.31 33.1 msec
Terminal OUT3 tD3 fcp = 10kHz~100kHz 5.97 59.7 msec
Terminal OUT4 tD4 8.63 86.3 msec
Terminal OUT5 tD5 13.95 139.5 msec
Terminal OUT6 tD6 16.64 166.4 msec
Input Signal Frequency fi fcp = 40kHz - 3dB 11 kHz
Input Signal Swing Vi THD =2.5% 11 Vrms
Insertion Loss Li fcp = 40kHz, fi= 1kHz,
Total Harmonic Distortion THD fcp = 40kHz fi= 1kHz Vi=0.78Vrms
Noise Level
OUT1, OUT2, OUT3 Vnol
fcp=100KHz  Weighted by "A" curve
0OUT4, OUT5, OUTE Vno2
Signal to Noise Ratio
OUT1, OUT2, OUT3 S/N1 fcp= 100kHz Weighted by "A”curve
0OUT4, OUTS5, OUT6 S/N2 Maximum output voltage to noise voltage

46




Terminal Assignments

BBD SERIES MN3011

IN Ve cP1 OUT1 OUT2 OUT3
1 111 I I
12 11 10 9 8 7
) MN3011 (Top View)
1 2 3 4 5 6
| I O AN L] LI ]
GND CP2 Vpp OouTe OUT5 OUT4
Pin No. Symbol Terminal Functions
1 GND Grounding Ground connection
2 cP2 Clock Input 2 Fundamental clock pulse input for charge transfer
3 Voo Voo Supply -15V supply
4 ouTe Output 6 3328th and 3329th stage synthetic output with clock component cancellation
8 ouTs Output 5 2790th and 2791st stage synthetic output
6 ouT4 Output 4 1726th and 1727th stage synthetic output
i OuT3 Output 3 1194th and 1195th stage synthetic output
8 ouT2 Output 2 662nd and 663rd stage synthetic output
9 OuUT1 Output 1 396th and 397th 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 = Vop +1
12 IN Signal Input Analog signal input
The optimum DC bias must be applied to this terminal

Circuit Diagram

CP20O

VGG (o]
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OUuT1 ouT2 ouT3 ouT4 ouTs ouTse
r l_i_l l_i_l ri—] (. I—'T_ﬂI
| S by
| | || | ro [ |
| | [ | | | I [ |
| [ N I S S A
L e Tl Lo
g 1 | _!6_?_2 L"‘| 1f4lr__|17+26 II—--—I 23?0'___: w28y
| ; |sesi | 1195 (17271 2791|3329 [ T voo
| T T A
GNDO———T l | : | = Lo | || |
| N
| L. b4 L I
' nEEs el
= ' |___I E__-_I I__-.{ -4 I__-..I !
| I
| L - S -
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BBD SERIES MN3011

INSERTION GAIN Gi (dB) DC OUTPUT VOLTAGE VO (V)

TOTAL HARMONIC DISTORTION THD (%)

Vo- Vi
20 T
T | voo=-1154\(/
| 1 VGG = -
181t { ‘ fCP = 40kHz
Topr=25C
ol T
o
14 e IR Sl ma =
12p q_
1]
= -
[ — 11—
4 bt S T
|
1 N
| |
0
0-2-4 -6 -8-10-12-14-16
DC INPUT LEVEL VI(V)
Gi -~
6
=TT
il ! VDD =-15V
= “ Bt H— VGG =-14V
HT Ta=25C
4 +4- -
Um I H\
111 S R AR R ~ Hi
2 i ‘ TfC0 100kH:z
- } i \! | :
OF c e
L L

l |
2 f ] ” ‘ H "‘-r
= HM
L 10kH 2| | 40kH 2
01 03 1 3 10
INPUT FREQUENCY fi (dB)
THD - VBias
12 | VDD =-15V,VGG=-14V
fCP = 40kHz
] fi'= 1kHz, Vi= 0dBm
0 - T T T T 71 T 1 |
| BRI
8+ «‘ 4[ # =]
6 — = —
'T |
! ]
o (e w‘»+ —
s S5
2 |- -
0 |
6 12 14

INPUT BIAS VOLTAGE VBias (V)

OUTPUT SIGNAL LEVEL Vo (dBm)

INPUT GAIN Gi (dB)

INSERTION GAIN Gi (dB)

Vo- Vi

VDD 3-15V
4 VGG =-14V
fCP = 40MHz
| fi=1kHz

_| VCPH=-1.2V
VCPL=-15V

INPUT SIGNAL LEVEL Vi(dBm)

Gi—Vi
5 T T T l -
4 i T«{f |
3 } T S I MWT
1=t T
0b ’ ! \
[T
5 ke b
3 |vDD=-15V T
VGG =-14V
VCPH =-1.2V |
4 [VCPL =-15V ! T
fCP = 40KkHzfi =1kHz |
5 1

“16-12-8 -4 0 4 8 12 16

INPUT SIGNAL LEVEL Vi(dBm)

Gi, THD - fcp
5 _ T ] TT H
T
4 3 il i i
3 4 G f—HHHH—
) I | | ; TS \\ il
T 101 N
1 N
VDD =-15V, VGG = -14V
0 [ VCPH=-1.3V 1.0
VOPL=-15V
fi= 1kHz (fCP>40kHz) 0.8
fi = 1/40 fCP (fCP<40kHz)
LPF = 1/2fCP 6
‘ | |
ﬁH L L % 0.4
MWL THD |4
; ! =T 0.2
LU OO
1 3 10 30

100 300 1000
CLOCK FREQUENCY fCP (kHz)
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TOTAL HARMONIC DISTORTION THD (%)

TOTAL HARMONIC DISTORTION THD (%)

OUTPUT NOISE VOLTAGE Vno (dBm)

4.0

3.5

3.0

2:5

2.0

1.0

0.5

0
-10 - 8-6 4-2 0 2 4 6 8 10

INSERTION GAIN Gi (dB)

20

30

40

- 50

—60

=170

- 80

-90

— 100

THD - Vi

T 7
VDD =-15V
VGG =-14V

VCPH =-1.2V
VCPL=-15V

/

T ol

INPUT SIGNAL LEVEL Vi(dBm)

Gi, THD - Topr

T T T

HEREEEEN H

T T ;] 1
T { Gi————

| ! Pt

]

Lol

! | > 1.2

\1 THD !

T A i 1.0
F | 0.8
Ll 1,[ 0.6
VDD =-15V
VGG =-14V 0.4
VEPL= 12y |

= s 0.2
fCP = 40kHz, fi = 1kHz r
HERER

0 20 40 60 80 100 120
OPERATING TEMPERATURE Topr ( C)

Vno - fcp
T
VDD = -15V
VGG =-14V
VCPH =-1.2V
VCPL=-15V
\NL
~
|
Il

1 3 10 30

100 300 1000

CLOCK FREQUENCY fCP (Hz)

TOTAL HARMONIC DISTORTION THD (%)




| |
VBias — VDD THD - Voo fi—- Vop
=18 12 ' 20 I T TvaG = VDD +1V
o 5 | g A
—14 VCPH =—1.2V & | Vi = Vi(max)-6dB L
VCPL = VDD e 1.0 1 Ta=2§'c - fCP = 40kHz :
§ -12 ‘[ = 1 5 T 5 ’
© 1
) S o8 N ' x
Z -0 , E = - fof o
2 ¢ » g //
*6.‘ -8 i i a 0.6 [ 1 w -
> [ g - < 1 2 1 | / B -
) —6 1 1 o & /
& | [ S 04 " y
= T =] TP i I
2 -4 - ¥ I N
% 3 N~ Z 12 4 {
< 0.2
-2 o s - ‘x |
0 1 L | 0 1 | 10 |
-8 10 —12 14 ~—16 18 —6 -8 10 -12 -14 ~16 8§ -10 —12 14 ~16 -—18
SUPPLY VOLTAGE VDD (V) SUPPLY VOLTAGE VDD (V) SUPPLY VOLTAGE VDD V
Vi-VbD Gi- Vbp S/N, Vno- VoD
: o 100 VCPH =~1.2V
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= / G 2.5 o = °
el 4 —+ o = - °
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r4 0 / é —60 g
0.5 @ 5
| a
| l 5
2 0 ~50 O
-8 —-10 —-12 -14 —16 -—18 -8 —10 12 -14 16 18 -8 10 -12 -14 -16 ~—18
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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
OUT1, 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)

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

. Distortion THD = 0.4% typ.

. Incorporating clock generator

. Clock frequency 10-200KHz

. Clock component cancellation

. P-channel silicon gate process.

© 0N O~ W
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33+0.05 Unit: mm (inch)
2.0+ 0.1 (13)
(079) » -
. 8 T1" 048005
k Trp14 L, (019)
120 13
[To}
w  3[] 012 o ©
o I o o
+8 40 011 S H
o oS
L I 3558
|6E :]9 [V
1
e ? =
6.4+ 05 =l |
~'(.255) i == t‘ | 1.27£005
g (.05)
s2 |
4.5 max. 4.0 max.
i (177) (157)
027 +0.03 - ,
(011) 0~15 14-Lead DualIn-Line
#8025 Plastic Package
(.30)
GND VDD
(M) (12)
N/ ot/
e ouT1
190-stage BBD J
IN (4 5-stage BBD (10) ouT2
3-stage BBD n m OouT3
13) CP1
CG2(8 Clock
Generator
2) cP2
cG3(9




Absolute Maximum Ratings (Ta= 25°C)

BBD SERIES MN3012

Item

Symbol Ratings Unit
Terminal Voltage VDD, VI, VO, Vcp -18~+0.3 \
Operating Temperature Topr ~20~+70 'C
Storage Temperature Tstg -56~+125 (6}
Operating Conditions (Ta= 25C)

Item Symbol Min. Typ. Max. Unit
Supply Voltage VDD -6.5 -15 -16 Vv
Clock H Level VepH 0 -0.4 Vv
Clock L Level Vepl VDD \
Clock Frequency fcp 10 200 KHz
Clock Input Capacitance Ccp 180 pF
Input DC Bias Vbias \

Characteristics (Ta=25"C, VDD=-15V, VcpL=-15V, VcpH = 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
UT1 Terminal tD1 0.475 95 ms
OUT2 Terminal tD2 fcp=10KHz 0.0125 0.125 ms
OUT3 Terminal tD3 200KHz 0.0075 0.15 ms
Input Signal Frequency
OUT Terminal 1 fin1 fcp= 40KHz 12 KHz
OUT Terminal 2 fin2 Output-3dB 14 KHz
OUT Terminal 3 fin3 15 KHz
Input Signal Voltage vin THD = 2.5% 142 Vrms
Insertion Loss 1L fop = 40KHz o] dB
) fin=1KHz
Distortion THD AR . A g g 0.4 %
Noise Voltage
OUT Terminal 1 Vni 0.14 mVrms
OUT Terminal 2 Vn2 fcp=100KHz 0.05 mVrms
OUT Terminal 3 Vn3 Weighted by 0.04 mVrms
A curve
S/M Ratio
OUT Terminal 1 S/N1 Vn/Vin 90 dB
OUT Terminal 2 S/N2 fcp= 100KHz 97 dB
OUT Terminal 3 S/N3 Weiighted by 98 dB
curve

51




BBD SERIES MN3012

Circuit Diagram
Clock Generator

—

e, | i
Ro
R, % A, |

External Circuit
L ‘ ; CG2 CGS % V :L CP1<?CP2
‘ h CP1
! cpP2 to BBD (A), (B)
CG1 b_i o,

Wave
Form
fOSC I tl
GND (O

[ | [ I

= Oscillator - == Wave form —— Internal Buffer ~ R, = Rz = 22Ka

| | | | Ry =Rg=22Kn
fcp = Y2 fosc
C.R. adjust

T

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

—o OUT1

BBD Stages ﬁ Ph

N g 1 2 - 190 191
_l = T L T T,_T j

CP1

CP2

o VDD

—0 OUT2

o g

e
C

=
‘_‘J.
T
S
[—

CP1

CP2

"y
|

0 OUT3

CP1
CcP2

VWA —— A —

14Kohms 1Kohms




l BBD SERIES MN3012

\
|
\
‘ m vDD CP1 NC OUT3 OUT2 CG3 CG2

14 13 12 11 10 9 8

|
) MN3012

1 2 3 4 5 6 7

O O O L] LI
GND CP2 NC IN OUT1 NC CG1

(Top View)

Terminal Assignments

Pin No. Symbol Terminal
a 1 GND Grounding
2 CP2 Clock pulse input
4 IN Analog signal input
‘\ 5 OUT1 Output 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
1 14 VDD VDD =-15V supply terminal

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

L Input _W+ 4.7kQ £ .
O S s — S S - Y. O —— ,ﬂ,ﬂo
3.3uF MOﬁN_OVV7»__»_4”77777777777”777777777777*7777 Viee 3.3uF
22kq +8 +16V) | L Output
- Z,__._,V
+ 120ka 1 56ke 47k
22uF Q
: _i " 100pF 11 56kﬂ S
RInput - + 3 —1
39kQ 7
33 WA-T WA =% 4
22ka £ uF 39 |33k _J(,l S
ko 6
<] & i L £
= TSTSF |s0ka gf
| © N o (27K) N"'B
| S . -
| g Ba o 1/2ANB551
E3 VVAY
l -
; 220 2
| 2.2k
T 14] .
[ > R Output
l 1/2AN6B551 1/2ANB551 MN3012 1/2AN6551 -
i[ : *Adjust to get minimum distortion. 4.7k 3.3uF
E
i
i
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BBD SERIES MN3012

Vo-Vi
—20
VDD =-15V
—18 | fCP=40kHz
fi=DC
Topr=25"C
—16

DC OUTPUT VOLTAGE VO (V)
|
5

1
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Gi, THD - Topr
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Z
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=
]
=
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‘ 0 20 40 60 80 100 120
OPERATING TEMPERATURE Topr (C)
Gi, THD - fcp
6
& VDD = -15V
T 5 fi=1kHz
= Vi=0dB
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TN e
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OUTPUT NOISE VOLTAGE Vno (dBm)
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BBD SERIES MN3012

INPUT VOLTAGE VBias (V)

INPUT SIGNAL LEVEL Vi(dBm)

VBias— VDD
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BBD SERIES

Clock Generator/ Driver MN 3101 for BBD’s

General Description Unit: mm (inch)
The MN3101 isaCMOS integratedcircuitdesignedtogenerate
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 VDD supply.
The self-contained oscillator can be controlled by an external
RC circuit, but an external oscillator can also be used. The 1|: iR U8 .
clock frequency is 1/2 of the oscillation frequency. 0
“PANASONIC's BBD product range: MN3001, MN3002, MN3003, MN3004, MN3005, 2E g 7 2 {
MN3006, MN3007, MN3008, MN3009, MN3010, MN3011, MN3012. Note: The MN3003 N
is provided with an internal oscillator. 3': ]6 (o)
+
. «©
Features: 4E s ©
« BBD direct driving capability - up to two MN3005 types 155p 41175
(equivalent to 8192 stages). (.061) T ((') 68)
e Either internal or external oscillator can be used 6.421‘;,;‘)).2 e
e Two phases (1/2 duty) output k (129)
e Provided with VGG supply circuit
eOperates on a single power supply: -8 ~ -16V
¢ 8-lead dual-in-line plastic package

Application
¢ BBD clock generator/driver

Block Diagram

0X1 0X2 0X3
7 6 5
3) Voo
Oscillator 1 2 Divider
* JVoo
upply
Circuit & Vea

Waveform Shaping

| * GND

Clock Driver
Dl
CP1 CP2
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Absolute Maximum Ratings (Ta = 25"C)

BBD SERIES MN3101

Item Symbol Ratings Unit
Supply Voltage Vob -18~+0.3* v
Input Terminal Voltage Vi VDD-03~+0.3* v
Output Terminal Voltage Vo Vop -0.3~+0.3 * \Y
Power Dissipation Po 200 mwW
Operating Temperature Topr -10~+70
Storage Temperature Tstg -30~+125

*With respect to GND = OV.
Operating Conditions

Item Symbol Condition Min. Typ. Max. “Unit
Supply Voltage VDD GND = OV -8 -15 -16 Vv
Electrical Characteristics (Ta=25"C, Voo =-15V, GND = OV)

Item Symbol Condition Min. Typ. Max. Unit
Supply Current DD Without load 8 mA
Power Consumption Ptot Clock output 40kHz 45 mwW
OX1 Input Terminal
Input Voltage “H” Level VIH 0 -1 Vv
Input Voltage “L” Level ViL VpD+1 VDD Vv
Input Leakage Current ILK Vq{=0~-15V 30 HA
OX2 Output Terminal
Output Current “H” Level IoH1 Vo=-1.0V 0.6 mA
‘Output Current "L" Level oLt Vo =-14V 05 mA
Output Leakage Current ILoLt Vo = VbD 30 wA
Output Leakage Current ILOH1 Vo= GND 30 uA
OX3 Output Terminal
Output Current “H” Level loH2 Vo=-1.0V 15 mA
Output Current“L” Level loL2 Vo=-14V 2.0 mA
Output Leakage Current ILoL2 Vo= VoD 30 nA
Output Leakage Current ILOH2 Vo= GND 30 A
CP1, CP2 Output Terminal
Output Current “H” Level IoH3 Vo=-1.0V 10 mA

| Output Current“L” Level loLa Vo =-14V 10 mA
Output Leakage Current ILoLs Vo= VDD 30 uA
Output Leakage Current  [ILOH3 Vo=GND 30 KA
VGG Output Terminal*
Output Voltage VGG 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.

The Vgg ouT changes depending on Vpp. The relationship between VGG ouT andVpp is as follows:

VGG OUT = 14/15VDD
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BBD SERIES MN3101

Application Circuit Example 1 - Echo Effect Generation Circuit With The MN3005
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220pF
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| N p UT #} AN AN o A'A‘-L 'A‘A'- Tl‘lv . 8 ;'.'A W4 .‘u o b
3auF |43k g ic1 >, 7|ic1 MAS005 e Tu T 8lica kb outeur
|l . 3 V‘ s Ly it 5 6 7 8 sl gl & + 15 2 |
il wl| ola s1 851 |6 83: S+ 38 4 ||
| Q X o o 0 (Y] N~ |
| gl 8 ]y o | @ el IRV I )
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I
:: w—p I J 20ka '
|
|: 220kn 3.3uF sl3 lg I %9 Echo Gontrol
' ax R363q 220ke
! r—H S[=[ - |
! 3.3uF 8 7 6 5 I:
VCC¢; MN3101 a 1
1 1 2 3 4 ez I
I i .78 [
I " oouF B 1 = t
| MA26w-B +H—]

. - —H—
GND 'ﬁ‘r : l % AN6551  120ke 3.3uF

Printed Circuit Board Layout (Actual Size)

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

Quick Reference Data for The MN3005

Item Symbol Value Unit
. *100ke
3300pF  120ke 56ka 5"5‘,:—"“'%_‘6,“, 3300pF Supply Voltage VDD. VGG | -15.VDD +1 \
—— —WE
§ ;.3,LF 120ka SR8 2300en 33ke Signal Delay Time tD 2048 ~204.8 | msec.
9ra i RES AT EL 10k Total Harmonic Distortion THD 1 %
3,0 200knS 1013 0 LY e T2°2F0
220,133 ANG551 (IC1) J
120k k1?7| : e o3 e = Signal to Noise Ratio S/N 75 dB
6| 4 100ke 820pF 33,F
1 5: n(‘,g‘gfs‘ o .."1_2_3’4': M5ka )
saFp a R PRy o Quick Reference Data for the AN6551
| gy St v |
g: l T = MA26W Item Symbol Value Unit
e 1L 7 3oke 4
T E L ey Voo 15 v
i1 —
ouT ] 2200pF_43ka &Tmom ! TN§1201:1 Supply Voltage
B G T VEE -15 v
e Input Bias Current B 500max. nA
Voltage Gain Gv 100typ. dB
Noise Voltage Referred
to Input Vni 2.5typ. uVrms
Maximum Output Voltage | Vo(max.) +13typ. Vv
Common-Mode Rejection
Ratio CMR 90typ. dB
Supply Voltage Rejection SVR 30typ. nV/V
Electrical Characteristics of The
Application Circuit Using The MN3005 (Vcc=9V, Ta=25C)
Item Symbol Condition Min. Typ. Max. Unit
Supply Current Icc 8 10 mA
Total Power Consumption Ptot 70 mwW
Signal Delay Time to fcp=18+2kHz 100 113 128 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 = Vilmax) -6dB 0.5 1 %
Output Noise Voltage Vno Vi= 0oV 0.35 mVrms
Signal to Noise Ratio S/N Vs Viimax.) = 500mVrms 60 dB
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Application Circuit Example 2 - Echo Effect Generation Circuit With The MN3007
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Printed Circuit Board Layout (Actual Size)

V2 AN6551 120k 3.3uF

___________________ 4

*Adjust to minimize distortion (VR 100ks2 typ.)

Quick Reference Data for The MN3007

BBD SERIES MN3101

*100ks2 Item Symbol Value Unit
L — R AT ?ﬁg
e Bl B—SOOD“FW aa'k:W Supply Voltage VDD. VGG -15,Vpp +1 \Y
33F G i :
N 12 3 45 67l spe Signal Delay Time tD 512 ~51.2 msec.
e e ] 120k
120k 220 Bi } 33+ "_:"t'_“_'iﬁ&;a'ﬁc?, TZZODF Total Harmonic Distortion THD 0.3 %
ks va ] 220pF
6 Jomseapme e W= S B 33uF Signal to Noise Ratio S/N 88 dB
: : (ic2) 100k %5 1
3_3”* i, | ANBSST gl 1" wNsoos (o |
3= : 120k Fie. o5 T s S47ka
2l 39k kel
feort 1L il gt
ok —j— a8k i AT
| |
ain 2200pF: 1ooku§| 19
;g“-F ++ 22,.; 43k e s6] |0 1: i :;
1800pF 33uF e
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 tD 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= Vilmax.) -6dB 0.5 1 %
Output Noise Voltage Vno Vi= 0V 0.35 mVrms
Signal to Noise Ratio S/N Vs Vi(max.) = 500mVrms 60 dB
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BBD SERIES MN3101

Terminal Assignments

VGG OUT OX1 ox2 OX3

B o B B -
8 7 6 5
(Top View) 1 2 3 4

LI LI L U
GND

CP1 VDD CP2

Pin No. Symbol ‘ (e} Functions
1 GND Supply Grounding
2 CP1 (0] 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 VbD Supply -15V supply voltage input.
4 CP2 (@] Outputs clock pulse having an opposite phase relationship with respect to CP1.
5 OX3 (6] Internal Oscillation: External Oscillation:
6 OX2 (6] 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 Vbop = 15V)
8 VGG out o The relationship between Vbp and VGG OuT is: Vgg 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 C; and R,. The following table shows
examples of C1, R1 and R2 values. Fcp — R2 characteristics
{> {>)_ example is shown in Figure 1.
OX1 oxz) OX3
(N

Exampis —=2astant R1 (2) R2 () C1 (pF) f osc** (kHz) F CP* (kH2)
Example 1 0 5k~1M 33 15~1500 7.5~750
Example 2 22k 5k~1M 100 5.2~ 440 2.6~220
Example 3 22k 5k~1M 200 1.4~280 0.7~140

*Clock output frequency for CP1 or CP2.
**Qscillation frequency for OX1, OX2, and OX3.




BBD SERIES MN3101

fcP- R2
1M

VDD =-15V
500k Ta=25°C
300k

MN3101

OoX2 OX3

100k

50k
30k

10k

Clock Frequency fCP (Hz)

3k

v

1k 10k 30k 100k 300k 1M
Resistance R2 (Q)

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.

Lor\?goos X2
- M
PD-fCP (4700 pF) fcp(max.) - CL
1000 P 1 ‘-MNSOOFS X ™ ——
=_1 14|
§ oo S Fo=rsomm
T ”!”! hp’(noopp) ~N Y
5001 Maximum Power Dissipation THI--MN3007 X 1 T 500k =
I 200mwW f (580pF) o) ‘\\
s 300 )/ /(MSISF(:))OG X1 g 300k W ).
T b T p - \‘ N~ E__W.
£ 200 ,'// l) —Without Load & 200k ~LIv-. / ™~ Vpp =-8V(Load C|)
4 ~< <K T
£ ) /’9 1) 2 N '~AJ'~._
5 Wiy, 5 N[ 1 ]| Yoo =18y
& 100 a1 3 100k — ~1e]VDD=-16V
8 7] g
@ 7., 27 L VDD = 15V (Load CL)
% 50 > A E 50k ™~ VDD =-16V (Load CL)
o ” (@]
g 30 e £ 30k
o : =
20 ST % 20k
:
10 10k
1k 3k 10k 30k 100k 300k 1M O 1000 2000 3000 4000 5000
Clock Frequency fCP (Hz) | 1 1 |
MN3007 MN3008 MN3005 MN3005
1>0(;4 22)(‘118 42)%6 8%(92)2
Fig. 2 Power Consumption vs Clock Frequency (stages) (stages)  (stages) (stages)

Load Capacitance CL (pF)

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