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FEATURES

e Cutoff frequency is set by logic inputs.

o Lowpass, Highpass and -Bandpass
output functions are available simul-
taneously.

o Gain and Q are set by external com-
ponents.

o High accuracy, high stability

GENERAL DESCRIPTION

FLJ-D1, -D2 and -DC are digital pro-
grammable filters which can set the cutoff
frequency and center frequency with 3
digit BCD inputs.

Two-pole lowpass, bandpass and high-
pass output functions are available simul-
taneously from three different outputs
and notch function is available by com-
bining these outputs to the uncommitted
op amp.

To realize higher order filters, several
fiters can be cascaded. And to obtain
higher performance of higher order filters,
both Gain and Q are designed to be set
with external components.

" FLJ-D1,D
DIGITAL PROGRAM

PRy

2,DC
MABLE

FILTER

*Cuy FLJ-D1 50,000pF
FLJ-02 S00pF

fc Set Logic input

FLJ-DC None. Need Cext

BLOCK DIAGRAM (Fig.1)

Amp.ln  Amp.Out

MECHANICAL DIMENSIONS (Fig. 2)
INCHES(mm)

| 33 PINSEGTION
iy 0-02%0.01(0.5%0.25)
2.12(53.9) 3 F__(;fé)q
. .
0.34(9,5)

SHTTTTTITITTTTIT 0,2¢5.0)
0.1(2.54)

2.14(54.4)

k-1.2030.5

k—1.33(33.7))

DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194/TEL (508) 339-3000/TLX 174388/FAX (508) 339-6356

PIN CONNECTIONS (Table 1)

FUNCTION PIN FUNCTION
INPUT (8P) 1] 40 _|+Vs (+15V)
ANALOG GND 2 | 33 |5V ZENER QUTPUT.
INPUT (HP, LP) 3 |38 |Ve(+5V)
ANALOG GND 4 | 37 | DIGITAL GND
OUTPUT (HP) 5 | 36 | ANALOG GND
ANALOG GND 6 | 35 |[NC
AMP_(+) INPUT 7 | 34 |-Vs(-15V)
AMP_(~) INPUT 8 | 33 |NC
AMP_OUTPUT 9 | 32 [LOGIC 800
ANALOG GND 10_| 31 | LOGIC 400
Cext 1. 11_| 30 |LOGIC 200
NC 12 | 29 |LOGIC 100
OUTPUT (8P) 13 | 28 |LOGIC 80
ZERO ADJ_ (HP.LP) | 14 | 27 [LOGIC 40
NEG. FEEDBACK IN_| 15 | 26 |LOGIC 20
ANALOG GND 16 | 25 [LOGIC 10
Cext 2. 17 | 24 [LOGIC 8
NC 18 | 23 |LOGIC_ 4
OUTPUT (LP) 19 [ 22 [LOGIC 2
ZERO ADJ. (BP) 20 | 21 {LOGIC 1

DO NOT CONNECT NC PINS TO OTHERS.
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FLJ-D1, D2, DC

@-.'E[L,

*,

SPECIFICATIONS (Table:a) A RREEE f!cﬂN'cAL nbfss

Typical at 25°C, £15V and +5V supplles, gam of -1, Q = \/2/2 unless otherwise 1. The cutoff frequency of lowpass and

specified. highpass, and the center frequency of

ABSOLUTE RATING b@dpass filters can bg set wjth three

Powgr gupplies e S ...%Vs : £20V, Vc: +5.5V digitBCD, TTL compatible logic inputs.

Control Logicinput ................ Vc+0.5vV The MSD is hexadec!mal. See table 1.

Analoginput ....... .. i i iiiiiiiaaa, +Vs 2. The cutoff_frequency 1S shqwn aseither

.- 9ne equation of the following:
FILTER CHARACTERISTICS =g.ehiz, C : uF, N : Digital
Frequency Program Range : FLJ-D1 .. . | 1Hz ~ 1.599KHz Number = © ©
{FLI-D2 . .. | 100Hz ~ 159.9KHz N
FLJ-DC. .. | Determined by external capacitors = . . : Digi

Frequency Program ............. BCD 3 digits, MSD is hexa-decimal (0~15) fe=gr.cRra C:F. RI:0.N: Digital

Frequency Program Accuracy ...... | 0.1% Number

QRaNGE .. ovvevenennnennnnnn 113=Q=s1x10%Ac C = 50,000pF is contained in FLJ-D1

Rolloff .......cccoviiiiiiian. 12dB/oct (LP, HP), 6dB/octBW (BP) and C = 500pF is contained in FLJ-D2

Numberof poles ............... 2pale (1 pole pair) respectively, while no capacitor is con-

Voltage Gain ................. 1~10 tained in FLJ-DC.

Pass Band Gain Variance ......... Depends on external resistors The fc's of each model are:

Resonant Frequency TC. ......... 001%/°C FLJ-D1 - fe = N or fe = N

GANTC. ©vvernnrrnnnnnnnnn. 0248 Full Temperature Range LJ-D1:fe =Norfe = 5rex10®Rs

Distortion .......cocvvvnnnnnn 0.002% '

NOISE o veveeeeneenannnnnnns 35uVms (LP), 100uVrms (HP), 30uVrms (BP FLJ-D2:fc=100Nor fc = 5— g

Load Resistance . .............. K0 i F). s () 2m-5x10" R

N N

lm::\u/.::s: CHARACTERISTICS — FLJ-DC : fe=ggmor fc =5 = T hf

input Impedance -+ -+~ [30Ka The value of Rf is 3.183KQ for the

Input Offset Voltage . . . .......... 05mV programmed fc logic is 1,000. =

Input Bias Current . ... .......... 200nA The value of Cext is calculated taking

Input OfSEtDAft . . ..o eeeeennnns 5uV/°C these factors into consideration.

Output Voltage/Current . ......... +10V/5mA min. 3. Each logic input is connected to

Output Impedance ............. 50 max. CMOS4000series internally. Then each

Output Short Circuit Current . . . . . . . 38mA input is pulled down with 100K() re-

Small Signal Frequency Bandwidth . . . | 10MHz sistors. The use of 10K pull-up resis-

SIeWRAE ... ............. .. 8V/uSec. . © ﬁ:s to +5V is 'ecz';m_‘::dTerL ;”h?"

ilters are programmed wi ogic.

POWER SUPPLIES AND ENVIRONMENT 4. An independgnt +5V zener diode is

Supply Voltages . .............. +Vs : 15V £10%, Ve : +5V £10% contained in the filter. The output vol-

SupplyCurment . ............... +15mA, -18mA +2.2mA tage range of this diode is +4.87V ~

Operating Temperature Range .. .... -20°C~+70C +5.12V. The connection shown in

Operating Humidity Range ........ 10% ~ 95% RH Figure 3 is recommended if a filter is

Storage TemperatureRange ....... -30°C~+80°C driven by +15V supplies only.

Storage Humidity Range .......... 10% ~ 80% RH 5. Analog GND (Pin36) and logic GND
(Pin37) are separated to be useful for
universal applications. Connect
grounds of +15V and +5V externaily.

ZENER OUTPUT (Fig.3) . No.return current of the digital power

+15v

+
F 0.

+
F FOls

e =15V

“supply shoufd‘ﬂow through the analog
ground.

6. The use of 4.7uF and 0.1uF bypass

capacitors for both £15V and +5V lines
close to the module is highly recom-
mended.

612  DATEL, inc. 11 Cabot Boulevard, Mansfield, M 02048-1194/TEL (508) 339-3000/TLX 174388/FAX (508) 339-6356
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D OAVTEL

FLJ-D1, D2,DC

LOGIC INPUT CODING TABLE (Table 3)

Logic Input*! Decimal fc(Cutoff Frequency)
(MsD) (LSD) | Number | Fyp1 | FL&D2 |. FLI-DC?
0000 0000 0001 1 1Hz 100Hz 0.1Hz
0000 0000 0010 2 2 200 0.2
0000 0000 0100 4 4 400 0.4
0000 0000 1000 8 8 800 0.8
0000 0001 0000 10 10 1KHz 1
0000 06010 0000 20 20 2 2
| 0000 0100 0000 40 40 4 4
¢ 0000 1000 000D 80 80 8 8
0001 0000 0000 100 100 10 10
0010 0000 ©0D0O0O 200 200 20 20
0100 0000 00060 400 400 40 40
1000 0000 0000 800 800 80 80
1001 0000 CO0OCO| 900 900 90 90
1010 0000 0O0O0O | 1000 1000 100 100
1100 0000 0000 1200 1200 120 120
1110 0000 0000 | 1400 1400 140 140
1111 0000 0000/ 1500 1500 150 150
1111 1001 1001 j 1599 1599H2 159.9KHz 159.9Hz
Note: 1. Logic 1 = +5V
i Logic 0 = GND or OPEN
*2.FLI-DC needs extemal capacitors.
These values are 0nes whon two 0.5.F are used s
external capecitors.
GAIN AND Q

1.

The gain and Q of this filter are set with the following equations.

Lowpass and highpass filters

— —=1 10* .

Gain: -—Rgx10 (Rg: Q)
. __Rg:(Ra+10%)

@ Q= Rq-(2Rg+10%)

= = —_10°
Rg = 10KQ when G = -1. Then, Rq = 30-1
Then, the following values are obtained:

Q Rq

Butterworth 0.70711 8.918K0Q
Bessel 0.57735 13.66KQ

See Figure 4 and 5 for “"Amplitude/Phase vs. Frequency”
characteristics.

. Bandpass filter

in: -1, 10 .
Gain: G—Rgx10 (Rg: Q)

Q= 1+(1/Rg+1/Rq)-10*

Q: 5

4
Rg = 10KQ when G = -1. Then, Rq :%

Then, the following values are obtained:

Q Rq
2 5.00KQ
5 1.25KQ
10 5560

See Figure 6 for reference.

Ampiitude(dB)

Ampitude(dB)

Ampitude(dB)

BUTTERWORTH HIGHPASS (Fig.4)

o—t- "J T /{f » 0
dl Rasil ©
0 Ph: 0 2
—20 AP H
A / $
—30 v 120 &
_——-{;j‘ E
- 4 200
240
158 [ o 30 20
(f/fc)
BUTTERWORTH LOWPASS (Fig. 5)
i o
I
N NN w
\ Amp | )
- 3
° 8
_3 \\ N, g
hase N \\ g
—40 <ai 160 |
&
s N o
1 N
| N
_w’EoLa T 23 10 280
(t/fe)
BANDPASS (Fig. 6)
N »
oo / \‘
q 1 N N \‘n
~20 N N =]
//,4 // \?N \“Q-z\
- A ~
al bl @ 1 \\ N N\\~°=5 \\\
e U N N -
. ///,/ A \’: N ": N
had N
Py L @ \,: \\\
T AUM o= 100N
% ™N
. AT L HHE N
503 T 03 10 %
(f/fc)
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FLJ-D1, D2, DC

DW=

APPLICATIONS U e

HIGHER ORDER Loprss AND HIGHPASS FILTERS
Several units of FLJ-D Series filters can be cascaded to
realize higher order fi Iters. Any model can be used to make
Butterworth filters as the cutoff frequency of each stage is
equal.

The use of FLJ-DC is recommended for other type of filters
such as Chebyshev and Bessél because the cutoff fre-
quency of each stage is different.

The value of external components -are different at each
stage. The Tables 7 and 8 show the values of fn and Qn at
each stage.

= Design Example 1. =

6-14

® Higher Order Lowpass Filter/Basic Theory

Foliowing points should be understood referring to the

Flgure 9.

a. Connections are the same either for Butterworth, Bessel
or Chebyshev.

b. Each module is used as a two-pole filter in case of even
order.

c. Thefirstmoduleis used asa one—pole fllter and the rest
are used as two-pole in case of odd order.

d. Even order filter : Input is given to Input #2 ot Fig: 9.
Output is either Output #3, #4 or #5 depending on the
number of order.

In case of sixth order filter, for example, 3 pieces of
FLJ-D are used, input and output are Input #2 and
Output #4 respectively.

Proper values of Rg1 ~ Rg4, Rq1 ~ Rq4 and Cext1 ~
Cext 4 are to be selected depending on fiiter type. See
Table 4, 5, 6.

e. Odd order filter : Input is given to Input #1 of Fig. 9.
Output is either Output #2, #3, #4. In case of fifth order
filter, 3 pieces of FLJ-D are used, input is given to Input
#1, Output #1 and Input #2 are connected, output is
taken from Qutput #3.

f. The fc program logic lines are connected to each other
of filter in equal ways.

o Higher Order Lowpass Filter/Calculation Example

To build 8th order, 0. 05dB npple Chebyshev filter using

four FLJ-DC’s.

Here, gain=+1, the cutoff frequency should be pro-

grammed between 10Hz and 15.99KHz.

a. Use 4 pieces of FLJ4RGC.

b. Output is inverted at @very.2nd order. Output becomes
in phase with input atthé fifal stage, in this case.

¢. The relationship between the cutoff frequency and the
external capacitors &fﬂ..l—DC isshowni in the following
equatlon

fe =75 Gomt
fc:Hz

If digital range of 10Hz ~ 15.99KHz s desired, fcis equal
to 10N.

N: Digital Number (1~1,599) Cext: uF,

N
10N =30 Cext then, Cext = 0.005uF = 5000pF
d. Gain of each stage is -1, then G=-1/Rgx10*, then
Rg=10KQ.

e. Refer to Table 7 and find out fn=0.42170 and

Qn=0.57503 at the crossing point of “8 Poles, 1ststage”
and “Chebyshev, 0.05dB rippie”.
These figures mean that the cutoff frequency of the 1st
stage should be 0.42170 times of the total cutoff
frequency, and that the Q of 1st stage shouid be 0.57503
respectively.

~-_N i =
0.42170fc = 20Cext here substitute fc=10N

e

Printed fromww.freetradezone.com a service of Partm ner,
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then, 4.2170N —m-—therefore Cext = 0.011857uF
= 11857pF )

Rq= 30 = hereQ=0.57503.‘ therefore, Rq1=13.7KQ.

f. an and Cextn of 2nd, 3rd and 4th stages are calculated
in similar ways. The Table 6 shows the resuits of the
calculations.
= Design Example 2=

e Higher Order Highpass Flner/Calculatlon Example .
To build 8th order Butterworth highpass filter using
FLJ-DC.

Gain shouid be +1, the cutoff frequency range should be
10Hz ~ 15.99KHz.
a. Use 4 pieces of FLJ-DC. Gain of each stage is -1 and it
becomes +1 at the final stage.
G =R;;x 10*, ‘therefore, Rg = 10KQ.
b. See table 4 and obtain values of fn and Qn of each stage
under Bth Butterworth.
fc= 200ext sn=—s N: Digital Number (1~ 1,599) Cext: uF fc:Hz
The fn of each stage is 1.
VL _
Therefore, 10N = 20Cext then, Cext =
c. Gain IS -1 at each stage.
Rgq= 30 1 =5 Substitute values of Qn to obtain Rq of each

stage.
The results are shown in Table 9. See Table 10 for
Chebyshev highpass filter.

5000pF

BANDPASS FILTER '

One-pole pair, two-pole pair-and three-pole pair connec-
tions are shown in Figure 11. The values of external
components are shown in Table 11.

BAND ELIMINATION FILTER

A band elimination (—notch) fllter can be made using
FLJ-D Series filters. -

A non-inverting type which employs LP + HP method is
shown inFigure. 12

An inverting type which empioys 1-BP method is shown in
Figure 13. itis recommended to use a non-inverting type for
Q=1and inverting type for Q=1 applications. A bandpass
filter of higher order is shown in Figure 14.

DATEL, Inc. 11 Cabot Boulevard, Mansfieid, MA 02048-1194/TEL {508) 339-3000/TLX 174388/FAX (508) 339-6356
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D OANEL FLJ-D1, D2, DC

LOWPASS & HIGHPASS CONNECTIONS (Fig.7)

© HP Output

LP Output
10K i
- =

5) —(A)——(3

input R
O—ANA

”f%‘fé”f%?ﬁﬁw

—15V +5V 09 400 200 100 80 4 20

fc Set Loglc Input

BANDPASS FILTER CONNECTIONS (Fig.8)

4.740.1u

input  Rg

SR

—15V +5V 00 400 200 100 80 w 20 10

fc Set Loglc Input
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FL)-D1, D2, DC D O/ANEL
HIGHER ORDER LOWPASS FILTER (Fig. 9)
8 Pole
—~ 4 Fole 6 Fole
4
2 Outy #3 - . Out ‘#4
Ro1 10K Cexry Oup s # Raz 10K Cexra - Roa 10K-Cexrs M'* - Raa 10K Cexve Rs
mput #2.Rg, [2 " 11 Tialu Ree| [T Tislu R.,,I T Ree| [AOTMT511  49-99 Output #5
—m—| 15— 15— 15
s wle [T I i :
1
: ' g fLi-oc 17 7 Cears 7 FLI-OC  171F Cexre 7 FUDC 4|F Com g FLI-DC }?’-‘T Coxre
] 8 14 8 14 8 14 . 8 14
: Q 37 3 Qo 3738383680 3 9 3738343640 0 37 38 34 3640
| e-al b bdd [ e-al b9 R L] e-z bt b [ioc] de~a] 23 B [ sy
I . —> COM
! —15v
i +5v
i a0
| J J J
Vo .
]
| D gy U S A AP S I S S S
1 Fole 7
Output #1
Input #1 ) . mm:&ﬂ.w
O
32~21
— J ——a +15V
X coM
O 12 logic lines —15v
+5V
. N
4 HIGHER ORDER HIGHPASS FILTER (Fig. 10)
e 8 pole N
4 pole 6 pole
2 pole N .
Ro1 10K Cexry Outn2 #2 Raz 10K Cexra Ras 10K Cexre
22! Rey [0 [ T3l g Reef [o 1 Ti8]u Wl 49-99 Owpass
: 3 : 15-_1 ; 2 15 s T °
1 ~ B 19 6 19 19
: !Z Eg F-0c T15 Can £ E; FU-DC 5 FLFDC  19[F Corme
8 S 14 14 14
E Og 4 3 Os 3738343640 373834
pos-a] b 3 [m( R~-21| w3 o R EERE
! : +15v
! ——t coM
I ; —15v
! ; +5v
> G\
1
1 / J _J
] /
1
L_-.‘.--_____-___....-_——____ _________________
Note: Power lines bypass Capeciion:
A.TuF a0 0. 15F
|, —
3 12 logic ines

DATEL, inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194/TEL (508) 339-3000/TLX 174388/FAX (508) 339-6356

6-16
Printed fromww.freetradezone.com a service of Partm ner,
This Materi al

Copyrighted By Its Respective Mnufacturer

I nc.



D OAT=EL ' ' FLi-DT, P2,DC

BUTTERWORTH, LOWPASS EXTERNAL COMPONENTS (Table 4) BUTTERWORTH, HIGHPASS (Table 9)
(FLJ-DC, fc:10Hz~ 15.99KHz, IGI=1) (See Fig. 9)

(FLJ-DC, fc:10Hz~ i5.99KHz, IGI=1) (See Fig.10)

2 pole | 3 pole | 4 pole 5pole 6 pole 7 pole 8pole T 3pole apok Bpol Bl 7 ook Bpolo
Cexr 5000pF 5000pF 5000pF
Cexrs | 5000pF | 5000pF | 5000pF | 5000pF | 5000pF | 5000pF | S000pF Com S000pF S000pF S000pF
Cexrz 5000pF | 5000pF | 5000pF | 5000pF | 5000pF Com | 5000F | 5000pF | SO00pF | SO00F | SO00SF | SO006F | S00CoF,
Coms 500007 | 50005 | 50000F Cexr S000pF | 5000pF | S000pF | 5000pF | 5000pF
-~ <0005F Cexrs 5000pF | 5000pF | 5000pF
Cexre 5000pF
:?, mR;:Q 10:59 i:((z ix: :: ig :xi ixg Res Toko | 1we | 10ko | 10k0 | 10k@ | 10k@ | 10KQ
R: ~ - oke ke [ ioko Res 990 | ©9.90 | 1ko | 1ke | 1ke | 1k | 1kQ
Ras 4990 | 49.99 | 10ko | 10k | 1KQ
Res ke Rs | 1KO Rae 29.90 | 49.90 | 10KQ
Ra 8.87KQ | 4.9% [16.2KQ | 11.8KQ |18.2€0 | 12 |18. KD Ra 8.87KQ | 4.99KQ | 16.2kQ [ 11.8KQ | 18.2K Q] 15.0KQ| 18.7K Q|
z:: 3.4KQ |2.61K0 ::?;(Kg f::iﬁg 5;::2 Ra2 3.4KQ | 2.61KQ | 8.87KQ| 7.15K Q) 12.4KQ)
Ras 2.10k 9| 1.7aK0| S.9Q
Roe 1.50K Q
#1 #2 #1 #2 #1 #2 Roe 1.50KQ
:3::: :2 #2 %3 #3 #a %4 %5 fnput #2 #1 #2 #1 #2 #1 #2
Output #2 #2 #3 #3 #4 #4 #5
Rs=49.9Q
LOWPASS EXTERNAL COMPONENTS (Table 5) CHEBYSHEV, HIGPASS (Table 10)

(FLJ-DC, fc:10Hz—~ 15.99KHz, IGI=1) (See Fig.9)

S | 3poe | 4pole | Bpole | Bpole | 7pole | Booe (FLJ-DGC, fc:10Hz~ 15.99KHz, IGI=1) (See Fig.10)
Cexr 3774pF 3323pF 2964pF 4pole(0.5d8) | Bpole(0.5dB) | Epole(0.1dB) | 7pole(0. 1dB)|8pole(0.05dB;
Cexrs | 3924pF | 3448pF | 3491pF | 3208pF | 3112pF | 2308pF | 2807pF Cexy 1812pF 1884pF
Cexrz 3113pF | 2844pF | 2955pF | 273%F | 27250F Cexma 2985pF 3452pF 2566pF 2873pF 2109pF
Cexts 2621pF | 2436pF | 2556pF Cexrz 5156pF 5089pF 4172pF 4339%F 3348pF
Cexta 2281pF Cexrs 5314pF 5226pF 4558pF
Ra 100 | 10kQ | 1oko | 10kQ | 10KkQ [ 10KQ | 10kQ Cexe 5248pF
Raz Rs Rs 10kQ | 10ko | 10KQ | 10kQ | 10KQ Res 1Ko 10K Q 10K Q 10K Q 10KQ
Ras Rs Rs 10K Q 10K Q 10K Q Re2 10K Q 10K Q 10K Q 0K Q 10K Q
Res Rs Rs 10K Q Ras 49.9Q 49.99 10K Q 10K Q 10K ©
Ro1 13.7kQ [9.31k @ | 17.8k @ [ 14.3k 0 | 18.7K Q@ {16.9k @ {19.1KQ | . Ras 49.90 49.99 10K Q
Roz 6.98KQ ]5.76k 0 [12.1kQ [10.2kQ | 14.7KQ Ra 8.87KQ 3.9KQ 12.4KQ 6.49K Q 13.7KQ
Ras 3.87KQ | 4.22Q | 8.87KQ Re2 1.27KQ 7870 3.3 Q 2.21KQ 4.53KQ
Ros 3.74KQ Ras 768Q 562Q 1.78KQ
Input #2 #1 #2 #1 #2 #1 #2 Ros ; i 487Q
Output #2 #2 #3 #3 #4 #4 #5 Input #2 #1 #2 #1 #2
Oul 3 4
Rs=49.9Q tput #3 # # #4 85

CHEBYSHEV, LOWPASS EXTERNAL COMPONENTS (Table 6)

(FLJ-DC, fc:10Hz~ 15.99KHz, 1GI=1) (See Fig.9) (  ):Ripple .
4pole(0.5dB) [ Bpole(0.5dB) ) Bpole(0. 19B) | 7pole(0.1dB) [8pole(0.05dB

Cexr 13800pF 13270pF Rs=49.9Q
Coxma 837SpF T241pF 9743pF 8701pF 11857pF

Cexrz 4848pF 4913pF 5992pF 5761pF 7467pF

Cexts 4705pF 4784pF 5485pF

Cexve 4764pF

Ra1 10KQ 10K Q 10K Q 10K Q 1KQ

Rez 10K Q 10K Q 10K Q 10KQ 10K Q

Ray Rs Rs 10K Q 10K Q 10K Q

Rae Rs Rs 10K Q

Ra1 8.87KQ 3.92KQ 12.4KQ 6.49K Q 13.7KQ

Rez 1.27KQ 787Q 3.3KQ 2.21KQ 4.54KQ

Ray 768Q 562 Q 1.78KQ

Ras 487Q

Input #2 #1 #2 #1 #2
Output #3 #3 #4 $#4 #5
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FLJ-D1, D2, DC bOAEL

HIGHER ORDER BUTTERWORTH(LP, HP), BESSEL(1L.P), CHEBYSHEV(LP)---fn, On Table (Table 7)

No. |_Buttorworth BossekLP) ©h ALP)
of 0. 05d8(Ripple) 0.1d8 0.2d8 0.2508 0.3d8 0.5dB
Pole [fn] On fn on n on tn on n on n ) T on tn on
2 1.0/0.707107] 1.2742 | 0.57735 )
st {1.0]0.5 1.32475] 0.5
2nd) {1.0]1.000000] 1.44233 | 0.69104
4 1st [1.0[0.5a1196] 1. 43241 0.52193 | 0.88526 | 0.60017 [ 0.78926 | 0.61880 [ 0.70111 | 0.64590 | 0.67442 ] 0.65725 [-0.65324 [-0.66778 | 0.59700 [ 0.70511
2nd [1.0]1.306563] 1.60594 { 0.80554.] 1.22098-4 1.99842 [ 1.15327'] 2.18293 | 1.09483 | 2.43501 | 1.07794 | 2.53611 | 1.06482 | 2.62790 | 1.03127 | 2. 94055
1st [1.0[0.5 1.50470 | 0.5 0.61901 | 0.5 0.53891 | 0.5 0.46141] 0.5 0.43695 | 0.5 0.a1713] 0.5 0.36232] 0.5
5 2nd [1.0[0.618034f 1.55876 | 0. 96354 | .0.85362 1 0.85227 | 079745 | 0.91452 | 0.74726 | 1.00091 | 0.73241 { 1.03593 | 0.72076 | 1.06790 | 0.69048 [ 1.17781
3rd |1.0{1.618034] 1.75812 | 0.91652 | 1.13476 | 2.96615 | 1.09313 | 3.28201 | 1.05708 | 3.70686 | 1.04663 | 3.87568 | 1.03851 | 4.02836 | 1.01773 | 4.54496
1st ]1.0]0.517638] 1.60653 | 0.51032] 0.56933 ] 0.58116 | 0.51313 [ 0.59946 [ 0. 46032 [ 0.62535 | 0.44406 | 0.63703 [ 0.43103 [ 0.64729 [ 0.39623 | 0.68364
6 2nd- [1.0{0.707107} 1.69186 | 0.61120 | 6.87014{ 1.21335 | 0.83449 | 1.33157 | 0.80306 | 1.49172 | 0.79385 | 1.55565| 0.78666 | 1.61360 | 0.76812 | 1.81038
3rd  |1.0{1.931852] 1.90782{1.0233 | 1.09094 | 4.15611 | 1.06273 | 4.63290 | 1.03823 | 5.26890 | 1.03112 } 5.52042 | 1.02560 | 5.74741 | 1.01145 | 6.51285
1st {1.0]0.5 1.68713] 0.5 0.43017 [ 0.5 0.37678 | 0.5 0.32431 [ 0.5 0.30760 | 0.5 0.29400 [ 0.5 0.25617 [ 0.5
, 2nd {1.0(0.554958( 1.71911 | 0.83235 | 0.61098 | 0.78823 | 0.57464 [ 0.84640 | 0.54176 [ 0.92634 | 0.53186 | 0.95956 | 0.52411 | 0.98931 | 0.50386 | 1.09155
3rd {1.0{0.801938| 1.82539 | 0.66083 | ©.89236 | 1.66357 | 0.86788 | 1.84721 | 0.84643 | 2.09289 | 0.84017 | 2.19039 | 0.83528 | 2.27837 | 0.82273 | 2.57565
4th  |1.0}2.246980) 2.05279 | 1.1263 | 1.06561 | 5.56621 | 1.04520 | 6.23324 | 1.02745 | 7.11866 | 1.02230 { 7.46782 | 1.01829 | 7.78256 | 1.00802 | 8.84180
1st [1.0[0.509796] 1.78143 [ 0. 50599 [ 0.42170 | 0.57503 | 0.38159 | 0.59318 | 0.34344 | 0.61944 ] 0.33164 | 0.63041 | 0.32219 | 0.64058 | 0.29674 | 0.67657
g 2nd [1.0]0.601345} 1.83514 | 0.55961 [ 0.66965 | 1.07710 [ 0.64514 | 1.18296 [ 0.62334 | 1.32615 | 0.61692 | 1.38326 [ 0.61189 | 1.43501 | 0.59887 | 1.61068
3rd [1.0]0.899976] 1.95645 | 0.71085 | 0.91166 | 2.19456 | 0.89381 | 2.45282 | 0.87820 | 2.79620 | 0.87365 | 2.93174 | 0.87011 | 3.05398 | 0.86101 | 3.46567
4th  [1.0/2.562915] 2.19237} 1.2257 ] 1.04963] 7.19539 | 1.03416 | 8.08190 | 1.02070 | 9.25500 | 1.01679 | 9.71678 | 1.01375 | 10.1327 { 1.00595 | 11.5308
- HIGH ORDER CHEBYSHEV(HP)---fn, On Table (Table 8)
No. o #P)
of 0-05d6(Fippie) 0.108 0,208 0.25d8 0.308 0.508
Fole tn on tn on n on fn n o on n n
4 I 1.129612 | 1.99842 1 1.267010 | 2.18293 | 1.426310 | 2.43501 | 1.482756 | 2.53611 | 1.536831 | 2.62790 | 1.675042 | 2.84055
2nd 0.819014 | 0.60017 | 0.867100 | ©0.61880 | 0.913384 | 0.64590 | 0.927695 | 0.65725 | 0.939126 | 0.66778 | 0.96%678 | 0.70511
ist 1.615483 | 2.96615 | 1.855597 | 3.28201 | 2.167270 | 3.70686 | 2.28859 | 3.87568 | 2.397334 | 4.02836 | 2.759991 | 4.54436
5 2nd 1.171481 | 0,85227° | 1.253997 | 0.91452 | 1.338222 | 1.00091 | 1.365355 | 1.03593 | 1.387424 | 1.06790 | 1.448268 | 1.17781
3rd 0.881244 | 0.5 0.914804 | 0.5 0.946002 | 0.5 - |'0.955447 | 0.5 0.962918 | 0.5 0.982579 | 0.5
1st 1.756451 | 4.15611 | 1.948596 | 4.63290 | 2.172402 | 5.26890 | 2.25195 | 5.52042 | 2.320024 | -5.74741 | 2.523787 | 6.51285
6 2nd 1.149240 | 1.21335 | 1.198337 | 1.33157 | 1.245237 | 1.49172 | 1.25968¢ | 1.55565 | 1.272197 | 1.61360 | 1.301880 | 1.81038
3rd 0.916641 | 0.58116: | 0.940973 { 0.59946 | 0.963178 | 0.62595 | 0.969819 | 0.63703 | 0.975029 | 0.64729 | 0.98868 | 0.68364
1st 2.324662 | 5.56621 | 2.654069 | 6.23324 | 3.083470 | 7.11866 | 3.25098 | 7.46782 | 3.401361 | 7.78256 | 3.903658 | 8.84180
; 2d 1.636715 | 1.66357 | 1.740220 | 1.84721 { 1.846040 | 2.09299 | 1.880194 | 2.19032 | 1.907396 | 2.27837 | 1.984678 | 2.57555
3rd 1.120624 | 0.78823 | 1.152233 | 0.84640 | 1.181433 | 0.92694 | 1.19024 | 0.95956 | 1.197203 | 0.98931 | 1.215466 | 1.09155
4th 0.938430 | 0.5 0.956755 | 0.5 0.973283 | 0.5 0.97819 | 0.5 0.982039 | 0.5 0.932044 | 0.5
1st 2.371354 | 7.19539 | 2.620614 | 8.08190 | 2.911717 | 9.25500 | 3.015318 | 9.71678 | 3.103759 | 10.1327 | 3.369953 | 11.5308
g 2 1.483317 | 2.19456 | 1.55005i | 2.45282 | 1.604261 | 2.79620 | 1.620956 | 2.93174 | 1.634281 | 3.05338 | 1.669811 | 3.46567
3rd 1.096900 | 1.07710 | 1.118806 | 1.18296 | 1.138693 | 1.32615 | 1.144623 | 1.38326 | 1.149280 | 1.43501 | 1.161427 | 1.61068
4th 0.952717 | 0.57503 | 0.966968 | 0.59318 | 0.97972 | 0.61944 ] 0.98349 | 0.63041 | 0.986436 | 0.64058 | 0.994085 | 0.67657
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' DOAEL R ' FLJ-DT, B2,DC "

HIGHER ORDER BANDPASS FILTER (Fig. 1)

/ : 3pole-pair(6pole) ———————
Vs 2pole-pair(4pole) ———————
f——————pole-pair(2pole)———— Ouput#2
Input Rg1 Outpl.;;#3
Ro [1OKQ|C 2
[ 11 []
é Cexvz :
| { E; g :
|
| gs 37 38 Qs
i 32~21 o -2
+15v
COM
»> — 15V
| +5v
| GND
J _J
12 logic kines
BANDPASS FILTER (1 POLE-PAIR, 2 POLE-PAIR, 3 POLE-PAIR) (Table 1)
(Total |G|=1, Q=2, 5, 4.32, 10 fo=10—~15.99KHz) (See Fig.11)
1 pole-pair, Inverting 2pole-pair, Non-Inverting 3pole-pair, Inverting
Q 2 5 10 2 5 10 2 4.32(1/30ct) 5 10
! Cexry 5000pF 5000pF 5000pF 4182pF 4658pF 4826pF 4027pF 4523pF 4585pF 4788pF
Cexr2 _ 5978pF 5367pF 5180pF 5000pF 5000pF 5000pF 5000pF
Cexrs 6208pF 5527pF 5452pF 5221pF
Ra 10K Q 10K Q 10K Q 10KQ 10K Q 10K Q 10K Q 1KQ 10K Q 10K Q
Raz 49.9Q 49.9Q 49.90Q 4.87KQ 4.99KQ 4.99KQ 10KQ - 10K Q 10KQ 10K Q
Reas 49.99Q 49,99 49.90 2.371KQ 2.4%KQ 2.4%KQ 2.4%KQ
Ra1 4.99KQ 1.24KQ 562Q 2.67KQ 825Q 3830 1.62KQ 6490 549Q 261Q
Rz 3.74KQ 887Q 392Q 4.99KQ 1.5KQ 1.24KQ 549Q
Raa 3.40KQ 806Q 665Q 287Q
fa 1.0 1.0 1.0 1.19550 1.07340 1.03600 . 1.24166 1.10547 1.09046 1.04425
f2 0.83647 0.93162 0.965251 ~ 1.0 1.0 1.0 1.0
| 0.80537 0.90459 0.91704 0.95763
Q 2.0 5.0 10.0 2.87 7.09 14.15 4.094 8.68040 10.04 20.01
Q2 2.87 71.09 14.15 2.00000 4.31847 5.0000 10.000
Qs 4.094 8.68040 10.04 20.01
Gain 6.30dB 6.06dB 6.03dB 12.45d8 12.13d8 12.1148 12.06dB
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FLJ-D1, D2, DC

D OANEL

1POLE-PAIR(2 POLE)BAND ELIMINATION FILTER (Fig.12)

Non-Inverting (LP + HP, fc:1 0Hz~ 15 . 99KHz)

x 9.09% Nots: UseatQ < 1
——M———
0k | a0k 10K 9.9
Mﬂwr——dw—owwt
Input 10K
o——AN—0I3 5 s 9
4 19—
499K 5000pF
-

] FLI-OC

®
=y
@
Sauw on
-
g

S000pF )
1 37 38 3 3 e ¥
»~a ]
10K
™ 415V
—» COM
=15V
- 5V
GND
12 logic lnes
- 2POLE-PAIR(4 POLE)BAND
(FLJ-DC, Q=5 fc @ 10Hz—~ 15.99KHz)
1 N M 10K
nput , : MET
108 825 | 10K

i 4858
+ 13 I il

9.31K

“YPOLEPANNZ POLEYBAND ELIMINATION FILTER (Fig.13)

Inverting(1-BP, fc:10Hz~ 15.99KHz) Q=5

2K 9.0% Note: Use at Qx1

put 10K %m( : g !
100
1 7
L 20
1 37 38 34 36 40 ¥
i v §
2-21 l.: 3 e 10
'—K—-—> +15v
> COM
— —15V
+5v
> GO
12 logic ines

ELIMINATION FILTER (Fig. 14)

g . $HHL i .
. > — +15V

> =15V
—» +5V

O—At
12 logic nes

NOTE: 1. Powsr ine bypsss capaciors are
4.74F and 0. | uF.
2 Use 74.50¢ for logic inputs and 10Ka
Pult-up resietons 10 +5V.
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> O/AREL FL)-D1, DZ,DC '

LOWPASS, BUTTERWORTH (Fig. 15) HIGHPASS, BUTTERWORTH (Fig. 16)
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FLJ-D1, D2, DC | o D OEN=EL

LOWPASS, BUTTERWORTIY 1Mg.15) © HIGHPABS; BUTTERWORTH (Fig. 16)
: T mEn!
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