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MN3000 Series 

MN3008 
2048-STAGE LOW NOISE BBD 

• General description 
The MN3008 is a 2048-stage long delay low noise BBD that 

provides a signal delay of up to 102.4msec. 
The MN3008 is particularly suitable for use as reverberation 

effect in electronic musical instruments such as stereo equip
ment due to its long delay time. 

• Features 
• Variable delay time of audio signal: 10.24 -102.4ms. 
• Clock component cancellation capability. 
• No insertion loss: Li = OdB typo 
• Wide dynamic range: SIN = 7BdB typ. 
• Wide frequency response: fi ~ 10KHz. 
• Low distortion: THO = 0.5% typo (Vi = O.78Vrms). 
• Clock frequency range: 10 - 100KHz. 
• P channel silicon gate process. 
• Special 8-Lead Dual-In-Line Plastic Package. 

• Applications 
• Reverberation effect of echo microphone and stereo equip-

ments. 
• 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 

Item Symbol I 

Supply Voltage Voo. Voo 

Signal Delay Time to 

Total Harmonic Distortion l THD 

Signal to Noise Ratio i SIN 

38 

MN3008 

Unit: mm Hnch) 

a·, : , 
Ilr 

all 162 1-15" 

. "' 
SpecialS-Lead Dual-In-Line Plastic Package 

• Block Diagram 

CP 1 CP2 

OUT 1 

OUT2 

IN 
2048 stage , 

BBD 

VOG GND VOD 

Value I Unit 

-15. Voo+1 V 

10.24-102.4 ms 

0.5 % 

78 dB 



MN3000 Series MN3008 

• Absolute Maximum Ratings (Ta = 25°C) 

Item Symbol Ratings Unit 

Terminal Voltage Voo, VGG, Vep, V, -18-+0.3 V 

Output Voltage Va I -18-+0.3 V 

Operating Temperature Topr -20-+60 t 
Storage Temperature i TsIg -55-+125 t 

• Operating Conditions (Ta = 25°C) 

Item Symbol Condition Min. Typ. Max. Unit 

Drain Supply Voltage Voo -14 -15 -16 V 

Gate Supply Voltage VGG Voo + 1 V 

Clock Voltage "H"Level VCPH 0 -1 V 

Clock Voltage "L" Level VCPl Voo V 

Clock Input Capacitance Cep 1400 pF 

Clock Frequency lep 10 100 kHz 

Clock Pulse Width ., Icpw 0.5T" 2 

Clock Rise Time ., leor 
, 

500 ns 

Clock Fall Time ., tcpl 500 ns 

Clock Cross Point ", Vx 0 -3 V 

Input DC Bias VS1as -5 -10 V 

• Electrical Characteristics (Ta = 25°C. V DD = VCPL = -15V. VCPH = OV. VGG = -14V. RL = 100kU) 

Item Symbol Condition Min. Typ. Max. Unit 

Signal Delay Time 10 10.24 102.4 rns 

I nput Signal Frequency 
, 

Ii 
.~p .. 40kHz, V; -, _7Vrm~ 
3dB dow'" lOde at f," 1kHl) 10 : kHz 

Input Signal Swing Vi lep=40kHz, Ii = 1 kHz. THD =2:5% 1.2 I Vrrns 

Insertion Loss L; ICP=40kHz. Ii = 1 kHz, Vi =1 .2Vrrns -4 0 +4 dB 

Total Harmonic Distortion THD fcp=40kHz. Ii = 1 kHz, Vi =0.78Vrrns 0.5 2.5 % 
Noise Vno fcp: 100kHz. weighted by "A" curve 0.4 mVrrns 

Signal to Noise Ratio SIN 78 dB 

'I Clock Pulse Waveforms • Terminal Assignments 

VGG IN CP1 Voo 
~ j ~ j 
8 7 6 5 

MN3008 (Too View) 

2 3 4 

*2 T = l/fcp (Clock period) i i 
GND CP2 

~ ~ 
OUT1 OUT2 

• Circuit Diagram 

IN ''J) -------LJ~.,r Voo (~ 

GND(i; ~ V CG@>-·-+----+--.... -i---'--+-------- - -+--~--+----' 
CP l@ >--+--...... ----+-----+-- - - - - -
C P 2 (2) >-~------..... ------- - - - - - - _-'-_______ --.J 

39 



MN3000 Series 

• Typical Electrical Characteristic Curves 
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MN3000 Series MN3008 

• Supply Voltage Characteristics 
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Clock Generator Driver/Driver for MN3000 Series BBD 

MN3101 
CLOCK GENERATORIDRIVER CMOS LSI FOR BBO 

• Desaiption 
TheMN3101 is a CMOS lSI generating two phase clock 

signal of \ow output impedance to drive MN3000 series BBO. 
Built';n VGG power supply circuit for the MN3000 series 
BBO' provides most suitable VGG voltage for the BBO when 
the MN3101 is wed with the same power SOlKte as B80. 
Oscillation is abled by external resist .... and capacitors. and 
also oscillation drive is possible by the separate excitation 
oscination. 
Oock signal frequency is 1/2 of oscillation frequency. 

• MN3OOl ..... BBDs. 
MN3001. MN3002. MNJ003. MN3004. MN3005. MN3XI6MN3lO7. 
MN3008. MN3009. MN3010. MN3011. MN3012. 
Not.) Clod< lignal gonorator is built.n tho MN3003 and MN3012. 

• Features 
• BBD direCt driving capability of up to two MN3005s 

MN3101 

Unit; """ 'iochl 

(equivalent to 8192-stages). B-Lud Dual·In-Un. Pla.tic Package 

• self and separate oscillations. 
• Two phase clock output (Duty: 1/2). 
• VGG voltage generator is built-in for the BBO. 
• Single power supply: -8 - -16V. 
• S:Lead Dual·ln-Line Plastic Package. 

• Block Diagram 

• Applications OXl 012 oX.] 

• RBD clock generator/driver. 

PM •• a'l'lic 58 



Clock Generator Driver IDriver for MN3000 Series BBD MN3101 

Item 1 Symbol Rating Unit Remarks 

Drain Supply Voltage I 
Voo -18-+0.3 V GNO=OV i 

Input Terminal Voltage VI Voo-0.3-+0.3 V GND=OV 

Output Terminal Voltage Vo Voo-0.3-+0.3 V GND=OV 

Power Dissipation Po 200 mW 

()perating Ambient Temperature Topr -10-+70 "C 
Storage Temperature T519 -30-+125 "C 

.Operating Condition (Ta = 25'C) 

Item Condition 

Drain Supply Voltage GND=OV 

• Electrical Charac1Bristics (Ta = 25'C, Voo = -15V, GND = OVl 

Item Symbol Condition Min. 1 Typ. Max.. 
Input drain current I"" No loam I 3 

Total Power Dissipation PlOt Clock output 40kHz I 45 

OX 1 Input T ermlll,,1 

Voltage "ti- Le..el VH 0 -1 

Voltage "L - Level VL Voo+1 Voo 

Input Leakage Current Iu< V.=O--lSV 30 

0)(2 Output Tenm",,' 

Output Current "H" level 10..1 Vo=-l V 0.6 

OutpUt Current -L" level lOLl Vo--I4V 0.5 

Output Leabge Current lu.u V"=V",, II 

Output Leakage Cunent ',-"". V.~ 30 

0)(3 Output Tem"na! 
Output Cunent "H~ Uvet Iota Vo=-lV 1.5 
Output Current uL ~ level 10<..2 Vo=-I4V 2 

Output Leakage Current ILOU' Vo=Voo 3) 

Output Lea"- Current 'LO ... Vo-GND 3) 

CPl CP2 Output Temnmal 

Output Current "H" level '''H3 Vo=-I V 10 

Output Cunent M L" level I ..... Vo--I4V to 
Output Lealtage Current ILOU Vo=Voo 3) 

Output Leilkage Current ILolQ Vo=GNO 3) . 
VGG OUT Output Termmall ) 

Output Voltage I V GO OUT I -14 

(0) Thio terminal generates VGG voltage exclusively applied for BBO manufactured by Manushita Electronics 
Corporation, therefore, some times it might not be applicable for the devi", oth .. than the V GG ro&tage 

of MEC's BBO. VGG OUT changes by follCM'ing formula depending on the .. Iue of Voo. 

Voo 0tJT .. ~ Voo 

Unit 

V 

Unit 

mA 
mW 

V 

V 

~ 

mA 

mA 

ptA 

prA 

mA 

mA 

pA 

ptA 

mA 

mA 

pA 

pA 

v 

Pu_ .Iie 



Clock Generator DriverIDriYer for MH3000 Series BBD MN3101 

• Terminal Assignments 

v"""", 0)(1 0:<2 
i ~ f 

7 • 

MN3101 

2 

r l t 
G>J) CPI voo 

• Terminal Description 

Terminal Symbol I/O T ..... inaJ"-No. 

t GND Power supply Ground 

2 CPt 0 aodr; output 1 

3 Voo Power ... pply VDOapply 

4 CP2 0 Clock output 2 

5 OX3 0 

6 OX2 0 C and R is connected. 

7 OX 1 1 

8 VGGOIIT 0 V GG ""lUge CJOUtI'Ul. 

• Example of Oscillation Generation Circuit 

MN3101 

Following is an -.npIo of CI, AI .nd R2. 
Figunt 1 shows fcp' -fl2 chwocvriotics. 

E .. ;;;;;- ~. R, (0) 

EXAtTlpl. (j) 0 

Example (2J 23< 

E_I • Q) 23< 
• Clock output frequMCY of CP1 « CP2 terrnm_ls. 

•• Qocilbrtion fnoq<MnCy of OX 1. OX2 end 0)(3. 

Paila. DIllie 

R, (0) 

5k 1M 

5k-1M 

5k 1M 

50 

OX! 

t 
5 

(Top Vt_) 

~ 
en 

Description 

Correcud to GND of the circuitc 

This tennin~ outpIJts dock ~ that is II reveJS phlIse 
of CP2 with Duty 112, 1/2 frequency of 05I:itIati0n 
frequency 

-15V is applied. 

This terminal outputs dock siQnaI tim is II ...-se 
phase of CP 1 . 

C, R areeormected in case I n case of separate excita-
of .Ifoscillation. tion, 0X3 and 0)(2 we 
(Refer tD oscillation opened and OXl is SI!t 10 
circuit). OSCif1lUl. 

-14V is outpUt.. {Voo =-l5VJVGG OUT = 14115Voo. 

Oscillation cirOitt of the MN3101 • composed of 
2-slIge inwrtef and oscillation t~ iI ~ 
by the time const8nt of Cl and 1'12 _left. 

C, (pF) fose •• (kHz) fcp· (kHz ) 

33 15-1500 7.5-750 

I:JO 5.2-440 2.6-220 

21Xl 1.4-280 0.7-1-10 



Clock Generator/Driver for MNJOOO Series BBO MN3101 

N 
r 
0-
u ->
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::J 
C" 

~ 
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" o 
U 

fcp-R2 

OXl 

Resistance R. In, 

MOIOI 

0X2 01(3 

Figure 1 Example of characteristics of clock oscillation fre(JJency . 

• The maximum clock frequency 
The upper limit of the value of clodc frequency is determined depending on the load capacitance and power consump
tion. 
The permissible dissipation tot" this LSI is= Po ~ 201lmW. 
If the clodc: fre(JJency on the load capacitance is increased. the power consumption will be increased. IRefer to F9lre 
2.' 
Aa:ordingly. in order to utilize the MN3\01 with dissipation less than the pennissible value. it is necessary to select 
adeQuate values for the clock freQuency and load capacitance. 
F igum 3 shows an example of the dependence of the maximum clock frequency on the load capacitance in Po = 
150mW. 
By connecting a resistance to the clock output terminal, it is made possible to incr ..... the value of the maximum clock 
frequency without increasing dissipation. (Refer to Figures ,1. and 3.1 
It is because the dissipation on the LSI side is lessened, as a part of the power consumption required for driving the load 
capacitance is consumed by the series re5istance . 
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TL084 
TL084A - TL0848 

GENERAL PURPOSE J-FET 
QUAD OPERATIONAL AMPLIFIERS 

• WIDE COMMON-MODE (UP TO Vee +) AND 
DIFFERENTIAL VOLTAGE RANGE 

• LOW INPUT BIAS AND OFFSET CURRENT 

• OUTPUT SHORT-CIRCUIT PROTECTION 

• HIGH INPUT IMPEDANCE J-FET INPUT 
STAGE 

• INTERNAL FREQUENCY COMPENSATION 

• LATCH UP FREE OPERATION 

• HIGH SLEW RATE: 16V//ls (typ) 

DESCRIPTION 

The TL084, TL084A and TL084B are high speed 
J-FET input quad operational amplifiers incorpo
rating well matched, high voltage J-FET and bipo
lar transistors in a monolithic integrated circuit. 

The devices feature high slew rates, low input bias 
and offset currents, and low offset voltage temper
ature coefficient. 

PIN CONNECTIONS (top view) 

March 2001 

Output 1 1 I 1----, 

Invenng Input 1 2 

Non-invert ... g Input 1 3 

Vee· 4 

Non·jnvertng Input 2 5 

Inverting Input 2 6 

Output 2 1 

N 
OlP14 

(Plastic Package) 

...... .. 
o 

S014 
(Plastic Micropackage) 

P 
TSSOP14 

(Thin Shrink Small Outline Package) 

ORDER CODE 

Temperature Package 
Part Number Range N 0 

TL084M1AMlBM -55'C, +125°C • • 
TL084VAIIBI -4O"C, +105'C • • 
TL084C/AC/BC O°C, +70°C · · 
Example: TL084CN, TL084CD 

N = Dual in line Pad<age (DIP) 

P 

• 
• 
• 

0= Small Outline P~e (SO)· also available in Tape & Reel (DT) 
P = Thin Shnnk Smal Outiine Package (TSSOP) - only available 

in Tape & Reel (pn 

14 Output4 

13 Inverting Inpul 4 

12 Non-inverting Input 4 

l' Vee· 

10 Non-inverting Input 3 

9 Inverting Input 3 

8 Oulput 3 

1/12 



TL084 - TL084A - TL084B 

SCHEMATIC DIAGRAM (each amplifier) 

Non-inverting ~ 
Input 

I nver~ ng ----!.'r---,------j--j •• -~ 
input ~ 

i 
I 

i 
! 

t 
Output 

o JOk 

I 

S.2k 

, l35k 01000 

ABSOLUTE MAXIMUM RATINGS 

2 

3. 

4. 

Symbol Parameter Tl084M, AM, BM I Tl084I, AI, BI I TlO84C, AC, BC Unit 

Vcc Supply voltage - note 1) ±18 V 

Vi Input Voltage - note 2) ±15 V 

Vid Differential Input Voltage - note 3) ±30 V 

Ptot Power Dissipation 680 mW 

Output Short-circuit Duration - note 4) Infinite 

Toper Operating Free-air Temperature Range -55 to +125 I -40 to +105 I o to +70 °C 
Tstg Storage Temperature Range -65 to +150 'C 
All voltage values. except differential voltage, are WIth respect 10 the zero reference level (ground) of the supply voltages where the zero reference 
level IS the midpoint betv;een Vcc· and Vee', 

The magnitude of the input vonage must never exceed the magnitude of the supply Voltage or 15 volts, whichever is less 

o Ifferefltiai voltages are the I"ICX'Hnverung input tenrunat 'Mth respect to the inverting input terminal. 

~~~cit~~~~be shorted to ground or to either supply. Temperatlle and/or supply voltages must be limited to ensure that the dissipation rating 

2112 



TL084 - TL084A - TL0848 

ELECTRICAL CHARACTERISTICS 
Vee = ±15V, Tamb = +25°C (unless otherwise specified) 

TL084I,M,AC,AI,AM, 
TLC84C 

Symbol Parameter BC,BI,BM Unit 

Min. Typ. Max. Min. Typ. Max. 

Input Offset Voltage (Rs - 50Q) mV 
Tamb = +25'C TL084 3 10 3 10 

TL084A 3 6 
Via TL084B 1 3 

TminsTamb $Tmax TL084 13 13 
TL084A 7 
TL084B 5 

DVia Input Offset Voltage Drift 10 10 IlV/oC 

Input Offset Current - note 1) 

lia Tomb = +25'C 5 100 5 100 pA 

T min" T amb "T max 4 4 nA 

Input Bias Current -note 1 

lib Tomb = +25'C 20 200 20 400 pA 
T min $ Tamb "T max 20 20 nA 

Large Signal Voltage Gain (Rl - 2kQ, Va - ±10V) V/mV 
Avd Tamb = +25'C 50 200 25 200 

Tmin S Tamb S T max 25 15 

Supply Voltage Rejection Ratio (Rs - 50Q) dB 
SVR Tamb = +25°C 80 86 70 86 

Tmin$Tamb "Tmax 80 70 

Supply Current, no load, per ampliiier mA 
lee Tamb = +25'C 1.4 2.5 1.4 2.5 

Tmin " Taml> "T max 2.5 2.5 

Vicm Input Common Mode Voltage Range 
±11 +15 ±11 +15 V 

-12 -12 

Common Mode Rejection Ratio (Rs ~ 50Q) dB 
CMR Tamb = +25'C 80 86 70 86 

T min" Tamb "Tmax 80 70 

Output Short-circuit Current rnA 
las Tamb= +25'C 10 40 60 10 40 60 

T mln" Tamb "T max 10 60 10 60 

Output Voltage Swing V 
Tamb = +25'C RL = 2kn 10 12 10 12 

±Vapp RL = 10kQ 12 13.5 12 13.5 
Tmin"Tamb $Tmax RL = 2kQ 10 10 

RL = 10kn 12 12 

SR 
Slew Rate (Tamb - +25'C) V/IlS 

V,n = 10V, Rl = 2kQ, Cl = 100pF, unity gain 8 16 8 16 

t,. 
Rise Time (Tamb = +25'C) IlS 

Vin = 20mV, ~ = 2kQ, Cl = 100pF, unity gain 0.1 0.1 

Kov 
Overshoot (Tamb - +25'C) % 

Vin = 20mV, ~ = 2kQ, Cl = 100pF, unity gain 10 10 

GBP 
Gain Bandwidth Product (Tamb = +25'C) MHz 

Vi" = 10mV, Rl = 2kn, ~ = 100pF, f= 100kHz 2.5 4 2.5 4 

R, I nput Resistance 1012 1012 Q 
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TL084 - TL084A - TL084B 

TLOB4I,M,AC,A1,AM TL084C 
Symbol Parameter BC,BI,BM Unit 

Min. Typ. Max. Min. Typ. Max. 

Total Harmonic Distortion (Tamb = +25'C), 
% THD f= 1 kHz, RL = 2kQ,CL = 100pF, A, = 20dB, 

0.01 0.01 
Va= 2Vpp 

Equivalent Input Noise Voltage nV 
en Rs = 1000, f = 1KHz 15 15 ./Hz 

0m Phase Margin 45 45 degree, 

Va1N a2 
Channel Separation 

120 120 dB 
Av = 100 

1. 0 The Input bias currents are Junction leakage currents whJdl approximately double for every 10 C mcrease In the JUnction temperature. 
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FREE AIR TEMPERATURE 
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TL084 - TL084A - TL084B 

PARAMETER MEASUREMENT INFORMATION 

Figure 1 : Voltage Follower 

TYPICAL APPLICATIONS 
AUDIO DISTRIBUTION AMPLIFIER 

fO = 100kHz 

1M n 

Input o--J 1--+-+--1 

n 
100k n 

+-~-~Vcc+ 

100k n 
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Figure 2 : Gain-of-10 Inverting Amplifier 

e, 

>--4-----<8 Output A 

Output B 

>--4--~J Output C 

1:1,1 --------------------_. 



TYPICAL APPLICATIONS (continued) 

POSiTIVE FEEDBACK BANDPASS FILTER 

Input o-C4:-:3k~Q~~ Ic...!..j 

1.5k.O 

OUTPUT A 

._, I'r..,,, 

SECOND ORDER BANDPASS FILTER 
fa = 100kHz; a = 30; Gain = 4 

Output A 

TL084 - TL084A - TL084B 

1.5' Q ] 

OUTPUTS 

f 

CASCADED BANDPASS FILTER 
fa = 100kHz; a = 69; Gain = 16 
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TL084 - TL084A - TL084B 

PACKAGE MECHANICAL DATA 
14 PINS - PLASTIC DIP 

b B z 

D 

Millimeters 
Dim. 

Min. Typ. 

al 0.51 
B 1.39 
b 0.5 
bl 0.25 
D 

E 8.5 
e 2.54 

e3 15.24 
F 
i 
L 3.3 
Z 1.27 

10/12 

• E 
z 

.... 

Inches 

Max. Min. Typ. Max. 

0.020 
1.65 0.055 0.065 

0.020 
0.010 

20 0.787 

0.335 

0.100 
0.600 

7.1 0.280 

5.1 0.201 
0.130 

2.54 0.050 0.100 



TL084 . TL084A . TL084B 

PACKAGE MECHANICAL DATA 
14 PINS - PLASTIC MICROPACKAGE (SO) 

L G 

~ 

co 
E 

D 
M 

n n n n n n m 

[ :4 : 1 
UUUUUUU --f-

u.. 

Millimeters Inches 
Dim. 

Min. Typ. Max. Min. Typ. Max. 

A 1.75 0.069 

a1 0.1 0.2 0.004 0.008 

a2 1.6 0.063 

b 0.35 0.46 0.014 0.018 
b1 0.19 0.25 0.007 0.010 

C 0.5 0.020 

c1 45° (typ.) 

D (1) 8.55 8.75 0.336 0.344 

E 5.8 6.2 0.228 0.244 

e 1.27 0.050 
e3 7.62 0.300 

F (1) 3.8 4.0 0.150 0.157 

G 4.6 5.3 0.181 0.208 

L 0.5 1.27 0.020 0.050 

M 0.68 0.027 

S 8° (max.) 
Note: (1) 0 and F do not Include mcfd rtash or prOtruSlOl1S - Mold 1Iash or protruSIOns shall I10t exceed O.15mm (.066 Inc) ONLY FOR DATA BOOK. 
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TL084 " TL084A " TL084B 

PACKAGE MECHANICAL DATA 
14 PINS - THIN SHRINK SMALL OUTLINE PACKAGE 

, 

T 

{N 
E 

Millim eters Inches 
Dim. 

Min. Typ. Max. Min. Typ. Max. 

A 1.20 0.05 
Al 0.05 0.15 0.01 0.006 
A2 0.80 1.00 1.05 0.031 0.039 0.041 

b 0.19 0.30 0.007 0.15 
c 0.09 0.20 0.003 0.012 
D 4.90 5.00 5.10 0.192 0.196 0.20 

E 6.40 0.252 
El 4.30 4.40 4.50 0.169 0.173 0.177 

e 0.65 0.025 

k 0° 8° 0" 8° 

I 0.50 0.60 0.75 0.09 0.0236 0.030 

Infonnation furnished is betieved to be acctJrate and reflabte. H0W9ver. STMicroeIe<.1ronics assumes no responsibiity for the consequerces 
of use of such infonnatiOn na for any infringement of patents or other rights of third parties which may result torn its use. No license is granted 
by ilT4>r.cation or otherwise under any patent or patent riqhts of STMicroeiec'looics. SpecifocatiOns mentiOned in this publication are subject 
to change .. thoutnotice. This p<blicatiOn supersedes and r"'ptaces allinfotmation previously supplied. STMicroetectronics prcducts are not 
authorized for use as critical components in tWe suwort devices or .oy;t""'" ,,'\thout e'l""ess written approval of STMiaoetectroni<:s. 
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