NJUU7507

PREL IMINARY

BAND PASS FILTER FOR AUDI1O SPECTRUM ANALYZER DISPLAY

M GEMERAL DESCRIPTION I PACKAGE OUTL.INE
The NUT508 is a band pass filter for audio spectrum
analyzer display.
it consists of high and low band pass filters, (R

oscillation circuit, control circuit and DC transfer
cirauit.
Each band pass filter using the switched capacitor <R

filter technology operates at the shared time by 7 bands
which filter constant is switched by the internal clock
Therefore, the audio signal shared of 7 bands is output NJU7508D NJUT508H
from a serial output terminal.
The 14 bands version using the double by the cascade
connection is prepared.

W FEATURES W PIN CONFIGURATION
@ BPF for the audio spectrum analyzer display
@ 14 bands extension is availsble by the cascade connection osct ] 1 sp VDD
( Version of A : For 7 bands application by the single ) osc2[] 2 T
( Version of B : For 14 bands amplication by the double ) ] AIN
@ BPF using the switched capacitor filter technology RST/CLKO [] 3 s[] aouT
® (R oscillation circuit on chip
( External clock input is available ) RD[] 4 s[] vss
@ Power-on initialization cirauit on chip

( External reset input is available )
@® C-MS Technology
®

Package Outline - DIP8 / DWP8
I BLOCK DIAGRAN
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NJU7507

I TERMINAL DESCRIPTION

N0, E & [ I N

1 ~0SC1 External Resistor connecting terminal.

2 Q8c2 External Resistor connecting terminal or External clock input terminal.

o Both as Resst input terminal

3 RST/CLKO and the clock of (2/3)*fosc output terminal.

4 D Trigger signal for reading—out the Acur of each band output terminal.

5 Vss [E0)] 0 Vv 7]
8 Voo Positive power supply +#.0V

6 Aout Peak voltage of each band output terminal.

1 Ain Audio signal input terminal.

B VERSION LINEWPP AND PEAK FREQUENCY

The NU7507 prepares two version of A and B which are different of the peak frequency of
each bands. Ths version of A is recammended for the 7 bands application using the single and the
version of B is recommended for the 14 bands using the double by the cascade connection, however,
the version of A can be used for the 14 bands using the double and the version of B can be used
for the 7 bands using the single.

Peak Frequency (Hz )
Band Using the single Using the double
Vorsionof A | Versionof B | Versionof A | Version of B
fla 16k 18k 16k T8k
fib - - 10. 7k 1%
f2a 6. 3k 8. 2% 6. 3k 8. %
2 - - 4. % 5. 5
fia 2.5 3.4k 2. 5%k 3. &
f3b - - 1.7k 2%
f4a 1k 1.5 1k 1.5
f4b - - 670 1k
f5a 400 600 400 600
5b - - 265 40
féa 160 240 160 240
f6b - - 107 160
fla 63 95 63 95
o = - 42° 63

Nots) The bands of fla, f2a,

Note)

... fla correspond to the master side and the bands of

fib, f2b, ... fIb correspond to the slave side at the cascade comection of

the

double.

since the sampling time is not enough.

The exanple of using the single

f0SC

The example of using the double

It may not be output along the expectation at the peak frequency of * marking,

0sCt AoUTH=f1a~1T7a osc1 AOUT—>=fla~fTa |0SCI AOUT == $1b~#7b
NJUT507 NJUT507
NJUT507 Master Slave
— $£0SC
| 05C2 fosc 0sc2 RST/CLKO 73 0sc2
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NJU 7507

I FUNCTIONAL DESCRIPTION

« Interface to external controller
The example of the interface between the NAI507 and the

external controlier is shown bolow:

(1) Examwle of the interface to the external controller ( Using the single )

After the RST signal fram the external controller is

input and then the internal circuit

is initialized, each band data is output as shown below timing chart:

Since the RD signal
is to count the nunber of the RD signal and

is output before each band is switched, the external controller
is to recognize the status of the band and

is to read the output data fram the Aour terminal through the external A/D converter.
The output type of the external comtroller connected to the RST/OLKO terminal as the

RST input should be the N-channel and operrdrain type or the diode should be connected
between the RST/CLKO terminal and the output terminal of the external controller, so that
the woltage of the RST/CLKO terminal is not gotten over the Vss level.

)

- 08c1
Q9
mn
- 195€2 | £osc
A/D AOUT =
CONVERTE ;
Vss
RST/CLRO RD
T
b, 4
uCOM
o 2%/ texe . N
Aoor YT YT XX TR
11 12 13 4 Ll tt 12 te 12 18 !l: LY
RO ] [} 1 I [ R n 1 ] ] e R
BT — Y

Since the RD signal is output before
256/fosc of each band switched, the out-
put data should be read out within the
limited time as shown right:

256/ fosc

i
RD j}'—ti/ fosc i

AQUT

TTrIw

Available Period m
of Read-out

If the RST signal which pulse width is
more than 4/fosc is input, the internal
circuit is initialized and the data of
f1 band is output from the Acur terminal
after 52/fosc of the rise edge of the
RST signal.
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NJU7507

(2) Example of the interface to the external controller ( Using the double )

The 14 bands application is available using the cascade connection of the double NU7507
as shown blow_

After the RST signals from the external controller are input to each of the master and
the slave of the NU7507 and then each internal circuit is initialized, each band data
is output as shown below timing chart:

Since the RD signals are output from the master and the slave before each band is
switched, the external controller is to count the rumber of the RD signals and is to
recognize the status of the band and is to read the output data from each Acur terminals
through the external A/D converter. o

The master clock for the slave is provided with the output signal from the RST/CLKO
terminal of the master. The master clock for the slave is stopped when the RST signal is
input from the external controiler to the master, so that the RST/CLKO terminal of the
master is used both as the RST input of the master and the master clock for the slave.
__The output type of the external controller connected to each RST/OLKO terminal as the
RST input should be the N-chamnel and open—drain type or the diode's should be comnected
between each RST/QLKO terminal and the wtput terminals of the external controller, so
that the voltage of each RST/CLKO terminal is not gotten over the Vss level.

ob

0SC1
=~ ~
o =)
[+ josc2 [
3
o ° > 0SC2
~ ~
A/D AT o o | |aour| 2 _
o] -
CONVERTER] = n T
z Z | vss
RST/CLKO R D | [RST/cLTO
=
A D
¥ ¥
L/
u COM
I‘/l'm:
Naster —— - -
AowT X T X T X T X XX mfxxuxnxu@nx::
l 11 12 s t4 (7 11 t2 f6 ¢8 1514 11 s '4l : 11
RD s ) 1 ) [ nn.n oo n ‘T I o ! n
o + . 1}
VY —r u
218
Slave ” _ _ 2"/ tosc #3/2 i _, E
AO":X 11 X 2 X 18 X 14 mm-_mmmmm-_ f2
: 11 g 18 14 7 f1 12 8 18 18 10| l f1
RD : ) 1] 1 ) il 1 I I i) 1 n ! 1
— ]
RST L W
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NOU7507

256/ fosc
Since each RD signal of the master and | {256/tosc*3/2) ;
the slave is output before 256/fosc AOUT —T N
( 256/Toec¥?/3 ) of each band switched, ' o/ fore !
the output data should be read out with- RD - (B/Tosce3/2) |

in the limited time as shown right:

% The "( )" is corresponded to the slave. A"3i'edle Period  brmmmmmrriorirh

If the RST signal which pulse width is Aout 7w b A
more then 4/fosc is input to the master, i
the internal circuit is initialized and DAL ML AL,
the data of f1 band is output from the AL, T T
Aour terminal of the master  after : : :
52/fosc of the rise edge of the RST a3 T !
si ga | P ' é/im[ll ll]' 78/tesc 'E
The RST signal for the slave should be :
set to “L” level while the RST signal i LEM PASALN

for the master is "L” level and should
keep "L” level more than 6/fosc. So the
slave operates as same as the master
after 78/fosc of the rise edge of the
RST signal for the slave.
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NJU 7507

B ABSOLUTE MAXINUM RATINGS (Ta=25°C)
PARAMETER SWBOL] R AT [ N GS UNIT_| NOIE |
Supply Voltags Voo 0. 3~ v
VC N —0. 3~VDD+0. 3 5
Inout Vol tage Vio 20.3~0 EA:
Output Voltage Vour ~0. 3~Voo0. 3 v
Power Dissipation Po 25001F)  2000MP) ol
Operating Tenperature Tonr -30~85 C
Storage Temperature Taea -55~1256 C

Note 1)

{f the IC are used on condition above the absolute maximum ratings, the IC may be

destroyed. Using the IC within electric characteristics conditions will cause malfunction

and poor reliability.

Note 2) All voltage values are specified as Vss = OV.

Note 3) When the voltage of the RST/CLKD terminal

is gotten over the Vss level,

the diode

should be connected between the RST/(1KO terminal and the external.
Note 4) Decoupling capacitor should be comected between the Voo terminal and the Vss due to
the stabilization of the operation.
Note 5) Applied to the Ain or the 0SC2 terminals.
Note 6) Applied to the RST/CLKO terminal.

W ELECTRICAL CHARACTERISTICS

DC CHARACTERISTICS { Voo=5V, Vss= OV, Ta=25°C )
PARAMETER CONDITITONS MIN | 1Y | WAX JUNIT| NOTE
Operating Voltage Voo 45 5.0 6.0 v
Operating Current Too | Doo TERMINAL — | 6.0 12 | m
lies Vi =V 0.033| 0.05 0.1
Irput Leak Qurrent 1 [— = A THRHINAL VsV [0.083 0.6 | <01 ™
Input Leak CQurrent 2 liez | RST/CLKO TERMINAL | Viwz=OV 0.05 | 0.1 0.2 | m
External Clock Vieo 0 — 115
Input Voltage Vine 052 TERMINAL 35 - 5.0 v
Vou1 loL1=100 A 0 — 0.5
Qutput Voltage 1 Vour RD TERMINAL lomi=-1002A| 4.5 - 5.0 v
Vorz | RST/CLKO fou1=100 A 0 — | os
Output Voltage 2 Vowe TERMINAL. [ Tom=102A | 425 | 45 [ 4751 "
Output Offset Voltage | Vos | Aour g{& An . OPEN — — |50 g
Aour Sine Wave lrput| — 26.0 — 7.89
BPF Output Voltage | Vour ¢ —rii67  V,200Moe | 35 | — | — |V [78

Note 7) This specification is tested on condition of feLx=400KHz ( The external clock is input
to the 0SC2 termina! through the capacitor for AC coupling.
Note 8) Each input frequency of f1 to 7 is reffered to the table of the “ VERSION LINEUP AND
PEAK FREQUENCY .

Note 9) This specification is calculated fram

" Vour / Vin .
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NJUJU 750 7

B AC CHARACTERISTICS

( Voo=t. 5~6.0V, Vss=OV, Ta=25°C)

PARAMETER SYWBOL CONDITIONS MIN TP MAX | UNIT | NOTE
Oscillation Clock Freq | fosc | ROT/CLKD Terminal  Voo=oV | 360 400 40 [KHz | 10
External Clock Frequency | foux | RST/GLKD Terminal \‘;::g‘u’u 00 |80 [me| 1

Master g;;“"
RD Pulse Width tewro | RD Terminal SLx us | 12
12/f08€.
Slave
lZ/fGLK
o o Master :5;"“
RST Pulse Width tewrs | RST/CLKO Terminal gLx us | 13
Sl G/fosc
ave
G/fGLK
RST Rise/Fall Time tr, tf | RST/CQLKO Terminal 100 | nA | 13
Note 10) The exaple for the (R Oscillation
—T08C1
RT RTI1KQ (2%
HE +5%
——— 0502 20F
1) * The oscillation clock frequency is calculated

VsS

from the output frequency of the RST/QLKO ter-
minal by 3/2.

Note 11) The example for the external clock input

Open ————

0SC1

Osci | lator |—

0sc2

The input signal for the 0SC2 terminal should be
the condition of the pulse of DUTYS0%+10%

* The oscillation clock frequency is calculated
from the output frequency of the RST/QLKD ter-
minal by 3/2

Note 12) The output wave form of the RD terminal.

0. 8Voo 0. 8Voo

k—tpwnn -

Note 13) The input wave form of the RST terminal.
> <tr

v it
0.8Voo\ f—tma : 76 8Voo
0. Voo

£ 0. Moo

tf—> <
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NJU7507

I APPLICATION CIRCUIT (1)

AUDIO N AUDLO (N
O O
Lca RCH
o—— ! '
AUDIO OUT —wW —w—t N
0 AUDIO OUT
fr—=—- '; F====n
1 i t
|
Resonancy, WIU7305 Resonance,
ICERCULT +——— MIU7306 L eppeprr o
] ! N1U7307 ] !
i I | 1
I | | [
____ ! .t

DISPLAY DRIVER

||

DISPLAY

*1 ) The capacitor for AC coupling comnected to the Aiv terminal should be needed

2 ) Comnecting the attenuator, the dynamic range of the display can be changed.

3 ) When the woltage of the output terminal of the 1COM gets over the Vss level,
the diode should be connected between the RST/CLKO terminal and the output of
the uCOM
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I APPLICATION CIRQUIT (2)

AUDIO N AUDIO N
O O
LCK RCH
| & +— |
O + + —0
AUBIO OUT AUDIO OCT
= =--" j===-=-"
] ! i I
1
REsoNANCE, NJU7306 :“50“"”:
X o w7308 |— !
Erecnir | NIUT307 ICIRCUIT |
1 J i !
____1 i '
A'A'AV i_ AVV
ATT, * ATT.
Al ¥2 *2 A
0scs
13K
NJUT507 s5c2 NJUT307 joscs
220pF
SLAVE HASTER I
RD p— —
rST/CRN0 RST/CLED o
N A4
AG¥T i! *3 !!*3 LY 113
L. ) A o

uCOM

T

DPUISPLAY DRIVER

h

DISPLAY

*1 ) The capacitor for AC coupling connected to the Ain terminal should be nesded
42 ) Comecting the attenuator, the dynamic range of the display can be changed.
%3 ) When the voltage of the output terminal of the (M gets over the Vss level,

the diode should be comnected between the RST/CLKO terminal and the output of
the 1COM.
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