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PULSE CODE MODULATION SAMPLED DATA FILTERS MCI44 14'2
The MC14413-1, -2 and MC14414-1, -2 are sampled data, switched
capacitor filter |Cs intended to provide the band limiting and signal
restoration filtering necessary in PCM Codec voice digitization systems. cmos Ls'
Both ICs are capable of operating from either a single or split power (LOW-POWER COMPLEMENTARY MOS)

supply and can be powered-down when not in use. Included on both
chips are twa totally uncommitted op amps for use eisewhere in the PULSE CODE MODULATION
systems as | to V converters, gain adjust buffers, etc. : SAMPLED DATA FILTERS

Transmit Band-pass and Receive Low-pass (MC14413-1, -2}
Transmit and Receive Low-pass (MC14414-1, -2)

D3/D4 Specifications (MC14414-2/13-2)

CCITT Specification (MC14414-1/13-1)

Low Operating Power Consumption — 30 mW (Typical)

Power Down Capability — 1 mW (Maximum)

Single Supply Capability when Used with MC14404/6/7 Codecs
+5 to +8 Volt Power Supply Ranges

Receive Filter Compatible with 15% to 100% Duty Cycle PAM Inputs
with Sinx/x Correction

No Precision Components Required IMC14413-1, -2)
TTL Compatible Inputs Using VLS Pin

Two Operational Amplifiers Available to Reduce Systetp
Count

L SUFFIX P SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE
CASE 620 CASE 648

o
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MC14413-1, MC14413-2, MC14414-1, MC14414-2

MAXIMUM RATINGS (Voltages referenced to Vgg)

Rating Symbol Value Unit This device contains circuitry to protect
DC Supply Voitage VDD-VSS 0510 18 v the inputs against damage due ta high static
- v voltages or electric fields; however, it is
Input Voltage, All Pins n -0B1w Vpp +05] ¥ advised that normal precautions be taken
DC Current Drain per Pin (Excluding Vpp. Vgg! 1 10 mA to avoid application of any voitage higher
Operating Temperature Range TA —-40 10 85 °C than maximum rated voltages to this high
R T oC impedance circuit. For proper operation it
Storage Temperaturé Range . sig — 6510 150 is recommended that Vi, and Vg, be
canstrained to the range Vgg < (Vi or
Voul € VDD
RECOMMENDED OPERATING CONDITIONS Unused inputs must always be tied to an
Parameter Symbol Min | Typ | Max | Unit appropriate logic voltage leve! [e.g., either
DC Supply Voltage Vpp-vss | 0| 121 16 | V Vssor Vool
Convert Clock Frequency CCl 50 128 | 400 | kHz
Master Sync Freguency MSI — 8 32 | kHz
DIGITAL ELECTRICAL CHARACTERISTICS (Vgg=0V)
. VDD 0°C %°C 86°C .
haract | Unit
Charactaristic Symbol | \dc " Min] Max | Min Tve Max | Min | Max
Operating Current DD 12 - 5.0 - 20 4.3 - 5.0 | mA
Power-Down Current (PDI=Vgg) pD 12 - 50 - 10 40 - 5 | »A
input Capacitance Cin 12 - - - 5.0 75 - - pF
MODE CONTROL LOGIC LEVELS
12 1 115} - 1" " - Mnb| -
Vs Power-Down Mode VIH 15 | 148 - 14 13 - 145 - v
12 2 9.0 2.0 - 9 2 9.0 v
Vs TTL Mode - || 2| 1e| 20 - 120 | 2 | 1o
12 — 08 — - 0.8 - | 08
V| s CMOS Mode ViL 15 B 08 _ _ 08 _ 08 A
12 | 115 - 1.5 105 - 15 -~
VaG Power-Down Made VIH 5 | 148 — 145 135 _ as| — v
12 — 2.0 - - 8.0 - | 9.0
Vag Analog-Ground Mode ViL 15 _ | 120 B _ 12.0 — 1120 v
CMOS LOGIC LEVELS (V| 5=Vgg)
Input Current CCI lin 12 - | £1.0 - +0.00001 +03 — | £1.0| pA
Input Current MSi "1 Level 1 12 - | 200 - 50 100 — { 200 A
{Internal Pulldown Resistors) 0" Lavel in 12 —| -10 - -0.00001 -0.3 - |-10| *
Input Voltage CCt, MSI "0 Level v 12 — — — 5.26 3.60 - - v
L ] -] - - 6.75 4.0 - | -
1" Lavel 12 - - 9.0 6.75 - - -
VH [5{ - | - ] ns 8.25 - ~ -1V
TTL LOGIC LEVELS (V| §=6V, Yg5=0V)
input Current CCl lin 12 — | £10 - + 0.00001 +0.3 — {+£1.0]| pA
Input Current MSI 1" Level 12 - 200 - 30 - - 0 A
{internal Puildown Resistor) "0 Level lin 12 - | =10 - —0.00001 -03 - |-10]*
Input Voltage CCI, MSI "0 Level ViL 12 - - - - Vis+08] — - v
"1" Level ViH 12 -~ — |Vis+20 — — - —
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ANALOG ELECTRICAL CHARACTERISTICS (Vpp=12V)

MC14413-1, MC14413-2, MC14414-1, MC14414-2

. 0°C 25°C 8°C ,
Characteristic Symbol i Max [ Min | Ty | Max | Min [ Max | "
Input Current VAG lin - | £30| - — +10| — | £330 | pA
Input Current Rxl, Txt lin - — - +000001 | +1.0| — | +1.0| gA
AC input Impedance (1 kHz) Rxl, TxI Zin 10| — 1.0 2.0 - 10| - | MR
Input Common Mode Voltage Range T, Rxd | VicR - - 1.6 - 105 — - v
QOutput Voltage Range TxO, LPO, RxO
(RL=20 kO to VAG) Vor | 18] 105115 - 106|156 | 106
(RL=600 @ to VaG) 201 93120 - 93 120 | 93
(R{ =900 2 to VAG) t6| 06| 15 — 105 15 [ 1056
Small Signal Qutput Impedance (1 kHz} TxQ (MC14413) - - - 50 - - -
LPO (MC14414} Zy — — — 50 — — — a
RxO - - - 50 - — -
Output Current
Vg=11V} Tx0, LPQ, RxO | IoH -5 - -5 -6.0 - -5 - mA
Vg=1W) Tx0, LPO, RxO oL 5 - 5 7 — 5 —
OP AMP PERFORMANCE (Vpp-Vgg=12 V)
- Q°C 25°C B5°C N
Characteristic Min | Max | Min | Typ | Max | Min | Max| "
Input Offset Voltage - | ¢8| -~ - [ +70| - | +8 mvV
Open Loop Gain Z =600Q + 200 pF to VAGI — - - 45 - - - dB
Input Bias Currant - - — |0} - - - BA
Qutput Voltage Range
(RL=20 k@ to Vag) - - 15 - 106 — — v
(R =600 2 to VaG) - - 120} - |93 ]| - -
(R =900 Q to Vag) - - 115 - [106] - -
Output Current VoR 108} - 51 - 7.0 - — b1 mA
VoL08| — |-51f — [-70f ~ - | —51
Qutput Ngise - 0 - -3 - - 0 dBrncO
Slew Rate - - - 2 - - - V/ps
RECEIVE FILTER SPECIFICATIONS
VDD -Vgg =12V, CCl=128 kHz, MSI=8 kHz, includes sinx/x correction, Vin= — 10 dBm0, full scale= +3 dBm0, 7 V p-pl
[ . 0°C 25°C 86°C )
Characteristic Min { Max | Min { Typ |Max| Min | Max Unit
Gain (1020 Hz} 03|03 [ — |+02} — |-0.30 0.30 dB
Pass-band Ripple {50 Hz to 3000 Hz) Relative to 1.02 kHz2@0 dBm0O |- 0.15+0.15] — |£0.08] — [—-0.15+0.15| dB
Out of Band Rejection Relative to 1.02 kHz@0 dBm0 MC14414/13-1| — }|-09| - }-0561-09] - |-089
3400 Hz MC14414/132 | — j—-156| — |-08|-15 - |-18 dR
4000 Hz-4600 Hz ~14] — [-14.24-165] — | —14| -
4600 Hz-64 kHz -28] — | -30|-3)| - | -8 -
Output Noise (RXi=Vag) refto 9000 | — - - 8 12 - — | dBrmncO
Dynamic Range - - 81 83 - - - dB
Absolute Delay Difference
1150 to 2300 kHz Delay - 22 - 12 22 - 22
1000 10 2500 kHz Detay - |l&s |- |5 |xs] -|x | *
800 to 2700 kHz Delay - a1 - 31 41 — 41
Crosstalk 0 dBm@3 kHz - — - 76 — - — dB
Pawer Supply Rejection Ratio Vpp=12 V+0.1 Vims@1 kHz — — — 40 - - - dB
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MC14413-1, MC14413-2, MC14414-1, MC14414-2

TRANSMIT FILTER SPECIFICATIONS (Vpp- Vgs =12 V, CC=128 kHz, MS1=8 kHz, Vjn= —10 dBm0, full scale= +3 dBm0, 7 Vp-p)

. 0°C 26°C 86°C .
Characteristic Min | Max | Win | Typ [WMax | Min [Max |
Gain {1020 Hz} MC144131,-2| -6.3|+03| - |[+02]| - [-03}+03 dB
MC14414-1,-21-0.26i026 | — |40.16] — [—-0.26/0.25
Pa‘sas(-gagg :;?;II;) o Relative to 1.02 kHz@0 dBm0 —0.18] 018 — {+008} - -0.18/0.15 ds
Rejaction
60 Hz (Relative to 1.02 kHz) MC14413-1,-20nly | —24 | - |-26| -28 | — | -24| -
60 Mz MC14413-1,-20nly | -22 | - |22 -6 | - -2 -
180 Hz - |-08| - |-03} - - |-08 4B
3400 Hz MC14414-1/131| — |-08| — |-05|-08| - |[-08
MC14414-2/13-2! — |-156]| — {-08|-15] - }-15
4000 Hz-4800 Hz -14| — |1-14|-1656| - | =14 | —
4600 Hz-64 kHz -32] - 1-32|-33| - |-32)| -
QOutput Noise MCI14N3-1, -2 — 15 - 10 16 - 15 dBmcod
{300 Hz-3400 Hz) MC14414-1, -2 — 12 - 7 10 - 12
Dynamic Range MC14413-1,-2| - - 78 | 84 - - - dB
{7V p-p Max} MC14414-1,-2 | — — 81 a7 - - —
Absalute Delay Difference
1150 to 2300 kHz Delay - 22 - 12 22 - 2
1000 to 2500 kHz Delay - lms |- || - |3 | *
800 to 2700 kHz Delay - a - kil 41 - 41
Crosstalk 0dBm@3 kHz RXO, TXD] - - = 78 - - - dB
Power Supply Rejection Ratio Vpp=12V+0.1 VRMS@1kHg| — - - | 40 | -1 = - | d8
SWITCHING CHARACTERISTICS (Vpp-Vss=10 V)
0to 70°C
Cheracteristics Symbol Min | Tve | Wiax Units
Input Rise Time CCI,MSI| tTeH
Input Fall Time e | | e
Pulse Width CCIL MXI]  twH 20| - - ns
Clock Pulse Frequency CCy foL 50| — | 500 | kHz
CCi Duty Cycle - 40 - 60 %
Setup Time
MSI l:lising Edge to CC| Rising Edge (CCl =128 kHz2)* sy [—30) — 1 +30] s

*Specifications assume use of 50% duty cycle for clocks.

jo—+ sy — ‘su-‘l

“__/ \ AN
. JIIIIIY 4
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MC14413-1, MC14413-2, MC14414-1, MC14414-2

FUNCTIONAL DESCRIPTION OF PINS

Pin 1 — Vag (Analog Ground}

This pin should be held at approximately {Vpp-VEE}/ 2. All
analog inputs and outpus are referenced to this pin. If this
pin is brought to within approximately 1.0 V of Vpp, the
chip will be powered down.

Pin2 — +A

Noninverting input of op-amp A..
Pin3 - -A

Inverting input of op-amp A.

Pin 4 — AQ

Output of uncemmitted op-amp A.
Pin 5 — BO

QOutput of uncommitted op-amp B.
Pin6 — -B

Inverting input of op-amp B.

Pin7 — +B

Non-inverting input of op-amp B.
Pin8 — Vgs

This is the most negative supply pin and digital ground for
the package.

Pin 9 — Vs (Logic Shift Voitage}

The voltage on this pin determines the logic compatibility
for the CCl and MSi inputs. If V| g is within 0.8 V of Vgg,
the thresholds will be for CMOS operating between Vpp
and Vgs. If Vg is within 1.0 V of Vpp. the chip will power
down. If Vi g is between Vpp—2 V and Vgs5+2 V, the

thresholds for logic inputs at CCl and MSI will be between
VI g+08V and Vis +2.0 V for TTL compatibility.

Pin 10 — MSI (Master Sync Input)

This pin should receive a low-to-high transition concurrent
with each new PAM sample received at the receive filter in-
put, ADl. A new transmit filter output sample will be
presented 8 CCI clocks after this.

Pin 11 — CCI {Convert Clock input)

Normally, a 128 kHz clock signal should be applied to this
pin to operate both filters at fo=3100 Hz.For ather break fre-
guencies use the following equation: fo=0.02422 { clock.
Pin 12 — TxO (Transmit Band-pass Qutput— MC14413-1, -2)

This is the output of the transmit band-pass filter. It is
100% duty cycle PAM at 8 kHz.

Pin 12 — LPQ (Transmit Low-pass Cutput — MC14414-1, -2)

This is the output of the transmit low-pass filter. It is 100%
duty cycle PAM at CCl frequency, normally 128 kHz.

Pin 13 — Txl (Transmit Input}
This is the transmit-filter input.
Pin 14 — RxO (Receive Qutput}

This pin is the output of the receive filter. It is 100% duty
cycle PAM at the same frequency as the CCl pin, normally
128 kHz.

Pin 15 — RxI {(Receive Input)
This is the receive filter input. It will accept 15% to 100%
duty cycle PAM at 8 kHz.

Pin 16 — Vpp
Nominally 12 volts.

NOTE: Both Vag and Vg are high-impedance inputs.

PCM FILTER DESCRIPTION

Transmit Fitter Description

The transmit filter in both the MC14413-1, -2 and
MC14414-1, -2 consists of a 5-pole elliptic low-pass section
operating at a sampling rate of 128 kHz. This filter provides
the band limiting necessary to prevent aliasing of the input
signal in the codec. Since the transmit filter itself samples at
a 128 kHz rate, its input ( Txl} signal should be band limited to
124 kHz. If energy above 124 kHz could be present, a single-
pole RC pre-filter should precede the transmit filter.

In addition to the low-pass section, the transmit filter of .

the MC14413-1, -2 incorporates a 3 pole Chebychev high-
pass filter to provide 50/60 Hz and 15 Hz rejection. Although
the MC14414-1, -2 does not include this filter, it can be exter-
nally realized using one of the on-board uncommitted op
amps as an active filter. This is shown in Figures 10 and 11,

Both the MC14413-1, -2 and MC14414-1, -2 can be used in
cascade to produce a sharper rolloff. This is especially useful
in testing the MC14413-1, -2 since the 8 kHz PAM from the
Tx filter will be sampled and sinx/x corrected by applying the
Tx output to the Rxl input and observing Rx0.

Receive Filter Description

The receive filter sections of the MC14413-1, -2 and
MC14414-1, -2 are identical and are 5-pole elliptic low-pass
filters operating at a sampling rate of 128 kHz. These filters
are used to smooth the PAM output of the PCM Codec.
They are similar to the transmit low-pass sections with the
exception that they include a 1/8 duty cycle 8 kHz pre-
sampler on their inputs (Rx)).

This circuitry resamples the codec’'s PAM output and
thereby effecively eliminates the sinx/x distortion normally
associated with 15% to 100% 8 kHz PAM pulse trains and
eliminates the need to predistort the receive filter's pass-

band characteristic.

In normat use as a codec’s receive filter, MS! will be an
8 kHz signal. With the MC14407 codec family, the filter MS!
is the same as the codec MS!. With other codecs, the MSi
signal is recaive sync.

The MC14414 may also be used in analog applications by
disabling the sinx/x correction. If MSI and CCI are tied
together, the receive filter has the same frequency response
as the transmit filter and a gain of 18 dB.

Timing And Synchronization

Timing and synchronization of the MC14413-1, -2 and
MC14414-1, -2 are provided by the CCi and MSI inputs. A
128 kHz signal should be applied to CCl. An 8 kHz signal,
whose low-to-high transition coincides with a new output
sample from the PCM codec, should be applied to MSI. The
rising edges of theCCl and MSI signals should be skewed no
more than 3.0 gs for proper operation.

Lagic levels of these signals can be either TTL or CMQS
cempatible. Choice of logic level can be user determined by
applying the appropriate voltage to the level shift control pin,
Vis.

Power Down

Both the MC14413-1, -2 and MC14414-1, -2 may be
powered down in either of two ways: by bringing Vag to
within 0.5 V of Vpp or by bringing V|_g to within 0.5 V of
VDD

If used on a single supply with the MC14406/7 PCM
Codec, the filter IC will power down automatically wher the
codec does, since the codec raises its VAG pin to Vpp in
power down. When used in a split supply configuration, the
circuit shown in Figure 7 may be utilized.

MOTOROLA TELECOMMUNICATIONS DEVICE DATA

2178



MC1i4413-1, MC14413-2, MC14414-1, MC14414-2

FIGURE 1 — RECEIVE FILTER TYPICAL FIGURE 2 — RECEIVE FILTER TYPICAL
AND GUARANTEED PERFORMANCE AND GUARANTEED PASS-BAND PERFORMANCE
(MC148413-1, -2/MC14414-1, -2, SINX/X CORRECTION INCLUDED} (MC14413-1, -2/MC14414-1, -2)
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FIGURE 3 — TRANSMIT FILTER TYPICAL FIGURE 4 — TRANSMIT FILTER TYPICAL
AND GUARANTEED PERFORMANCE AND GUARANTEED PASS-BAND PERFORMANCE
(MC14413-1, -2 AND MC14414-1, -2 USING FIGURES 10 AND 11) {MC14413-1, -2 AND MC14414-1, -2 USING FIGURES 10 AND 11)
0 +«0.1§ L ‘L“
v .
g 8
=
= $ ¢ 4 = 0 D\
g 11 ! 4 =
£ E
1 rd
3 pyyyl ‘ _0.45 ol
/ 99
b 1 I
-40 i :
100 T ' 100 1k
fin. INPUT FREQUENCY (Hn) fin. INPUT FREQUENCY (Hr)
FIGURE 5 — TRANSMIT FILTER TYPICAL FIGURE 6 — TRANSMIT FILTER TYPICAL
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(MC14414-1, -2} (MC14414-1, -2)
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MC14413-1, MC14413-2, MC14414-1, MC14414-2

FIGURE 7 — TYPICAL CIRCUIT CONFIGURATION
USING THE MC14407 CODEC AND MC14413-1, -2 FILTER

(SPLIT SUPPLY)
+6—H  mcuas 2
Vout 13
o 30 k
vi
"o +6 2 R
1 16
’ VAG VDD-—| VoD 4
_L _L Hoa o anf> cof -~ 128 kHz
0.1uF 0.14F = 2
s ¥ 3'—A b Rx0O 14 RDD g Rx Data
4 5 13 7 -
AQ ! Txl g RCE - Rx Enable
+6 -6 Y I 3 rockle - Data Clock
E 3 1 Q 19
-8 ¥ col—aimhz TDC
7 g 10 18
+ B MSI}—8 kHz TOD . - Tx Data
8 Vss VisPE— TDE -8 TxEnable
-6 MSI 16 - 8 kHz
15
POI -4 Power Down
-6 +6 14 .
I ref s
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- 1uF
FIGURE 8 — TYPICAL CIRCUIT CONFIGURATION
USING THE MC14407 CODEC AND MC14413-1, -2 FILTER
(SINGLE SUPPLY)
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0-TuF ) O O We) L —Hen RDD «® Rx Data
I 4 P 13 ao= 2000 pFEE 4 P 21
A0 & T« 2 ci2 g RCE -8 Rx Enable
o1 uF B0 5  TxOf2 v T rocfe & Dats Clock
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*Keep all capacitors as near to device pins as possible.
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MC14413-1, MC14413-2, MC14414-1, MC14414-2
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MC14413-1, MC14413-2, MC14414-1, MC14414-2

TYPICAL END-TO-END CHANNEL PERFORMANCE FOR MOTQROLA
MC14413-1, -2/14-1, -2-MC14404/7 CODEC AND FILTER

MC14407/13-2 MC14404/13-1 ‘
SPECIFICATION BELL PUB 43801 SPECIFICATION CCITT G7.12
QUANTIZING DISTORTION QUANTIZING DISTORTION
SINUSOQIDAL INPUT PSEUDO RANDOM NOISE
C MESSAGE WEIGHTED 3 kHz FLAT WEIGHTING
@ 40 440 2 404 440
i =
c kS
= a2
2 304 $30 5 0} \ 130
£ o
3 8
§ 20t +20 2 201 120
z Q
2 =
10 110 s 10t \ , +10
c =]
i ]
@ \
-50 -40 -30 -20 -10 O -50 —40 -30 -20 -10 0
Input Level (dBm) Referenced t0 0 dBmO @ 1.02 kHz Input Level (dBm) Referenced to O dBm0 @ 0.82 kHz
SINUSOIDAL GAIN TRACKING PSEUDO-RANDOM NOISE GAIN TRACKING
Input Levet (dBm) Referenced ta — 10 dBmO @ 1.02 kHz Input Level (dBm} Referenced to — 10 dBmQ 0.82 kHz
- b0 —40 -30 —2‘0 - 10 9 +10 N .—§0 —*?0 —?0 —gO -10
© ) 2222222222222222222222@ o E22222222222222222222222:
C+os5t 1+  T+054
E Ot m T E R ¢ \//\———
w w
< <
& Vo000 & 6
GAIN vs FREQUENCY, SINUSOIDAL GAIN vs FREQUENCY, SINUSOIDAL
+0.3dB +0.3dB
& N,
’ 0dB ’ 0dB
% ,// ’ -0.3d8 p -0.34d8
/ -3.0d8B ; -30dB : -1.8d8B
7 7 7.
1+ —+ } +——+ ¢ Frequency i Frequency
[). 0203 10 20300508012 20 inkHz 0.0 ¢.203 1.0 203011508012 20 in kHz
24 - 24
v, - 28 dB v ~28 dB
/ y
-B0 dB -60 98
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MC14413-1, MC14413-2, MC14414-1, MC14414-2

TYPICAL END-TO-END PERFORMANCE OF MOTOROLA CODEC AND FILTER
{All measurements made using HP37798 PCM Test Set)

Typical Bell System ccITT
I Performance of D4 Voice Frequency G7.12
Specification MC14407/4 Codsc and Requirements Voice Frequency
MC14413 Filter PUB 43801 Requirements
Channel Saturation +3 dBmo + 3 dBm0 +3 dBm0
Gain Tracking with 1 kHz Tone
+3 10 — 40 dBm0 +0.2d8 =+05dB =< +05dB
~40 1o —50 dBm0 +0.3dB <+1.0dB <+10dB
- 55 dBmQ +0.5dB < +3.0dB < +3.0dB
Quantizing Distortion @ 1 kHz
+3to —30 dBmb 37 dB =33dB >33dB
—35dBm0 34 dB =30 dB =30dB
—-40 dBm0 31dB 221 dB z21dB
- 45 aBm0 25 dB =22 dB 222408
Idie Channel Noise with VTX=VaAgG 16 dBrncO <23 dBrncQ = —66 dBmOP
Quiet Code Noise (all 1’s at decoder (RDD) input} 10 dBrnc0 <15 dBmel < - 75 dBm0OP
Selective Response @ Multipiex of 8 kHz — 60 dBm0 Sea Frequency Aesponse < —-50 dBmD
Fraquency Response @ 0 d8m0 Input
50 Hz Gain Relative to 1.02 kHz -28dB - <-24dB
60 Hz Gain or 0.820 kHz —24 4B <-20dB -
200 to 300 Hz Ripple +0.20 dB <+03dB <+05dB
3400 Hz Gain —1.0dB >=-30dB =-18dB
4000 Hz Gain -32dB s -280B < -28dB
24600 Hz Gain < -62dB < - 60 dB < —-60dB
Single Frequency Spurious Response
in Band with Input 1 kHz @ 0 dBm = —44 dB8 < —-40 dB < -40 dB
Qut of Band with Input 0 to 12 kHz @ 0 dBm =-325d8 = -28dB < -25dB
Diffarential Delay Distortion
1150 to 2300 58 us <60 pus
1000 to 2500 72 us <100 ps
900 to 2700 91 us <200 us
FIGURE 10 — FILTER SCHEMATIC FOR MC14414-1, -2 WITH 80 Hz REJECT FILTER
R1
— AN
C1 c2 2
VTX—-I - 4
p—-i 13 £| ADI
. 3 c4
HighZin 7Vpp Tx Low-Pass
R2 R3 R4
VAG o » < A VaG
LowZoyt 7Vpp
H 1
VRX i 5 J -8 ADO
Rx Low-Pass
C1,C2, C3 4700 pF 1%
ca 0.2 pF - 20% +80%
R1 N2kQ %W 1%
R2 620 kQ %W 1%
R3 223kl YW 1%
R4 100 k@ %W 10%

*in noisy environments, R1-R4 should be 10 kQ or less to minimize pickup.
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FIGURE 11 — FILTER SCHEMATIC FOR MC14414-1, -2 WITH 60 Hz REJECTION AND 900 TERMINATION

AN
c4
_ l__J 13 \ E—-I ADI
C1
Zn=9000 Tx Low-Pass
=
Viq Max=+3 dBm QR10 1 R4
. b “Vac
Zour=900 2
Vout Max+3 dBm 14 15
. AN, ——————————=ADO
——— AN R7 '
R11 Rx Low-Pass

*In noisy environments, R1-R8 should be 10 k{ or less.

C1,C2, C3 4700 pF +1%

ca 0.2 4F ~20% +80%
R1 236 kG %W 1%
R2 284 kR %W 1%
R3 223kA %W 1%
R4 100 k@ BW 10%
RS 0 kB %W 1%
R6 169 k@ %W 1%
R7 24 kR BW 1%
RS PR UW 1%
R9 18K %W 10%
R10 0N UW 1%
R11 NCQT W 1

FIGURE 12 — TYPICAL 2-WIRE PORT INTERFACE USING MC14413
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FIGURE 13 — TYPICAL 4-WIRE PORT INTERFACE USING MC14413

» VRX

R4
RO

Klj A3

Rx Low-Pass

3
] 2 — 15 a0
\2

L ) VAG
RO
7 Tx Band-Pass
\5
1 12
sl 1 e
v
R2
L AAN——
A1
Port i
Full Scale Voltage at TxO (LPO) Rxi impadance R R1 R2 R3 R4
(RO} Level
5V o 800 4.16 dBr 187 k 100 k T238K 100 k
PP 900 2.4 dBr 198 k 180 k B1.8 k 100 k
g 600 6.00 dBr 100k 100 k Short Open
6.2V p-p. +90Bm 900 426dBr | 245k 160 k 18.5 100 k
7.6V pp, +3 dBm 500 6.00 0By 150 k 150 k Shart Open

Interface to 2-wire or 4-wire ports using the MC14413-1,-2/14-1, -2 is shown in Figures 12and 13, respectively. The table above shows some
voltages typically used with the filter and the appropriate resistor values for cases in which the codec/filter OTLP is tess than or equal to the 0
dBm level. If the codec/ filter overload valtage is greater than required for O dBm levels in the load, the RxC output can be voltage divided by
two rasistors and the extra op amp used as a voitage follower.

FIGURE 14 — GENERATOR FOR 128 kHz IN SYSTEM USING 2.048 MHz CLOCK

vss
16 3 ICs: MC14520, MC14013, MC14089
B kHz Sync C Q“I
5
R lemcieo
r 12
vVbD
7 15
2 R 3
DC 2.048 MHz E 1 v 9
%Mc14s20  cp—V"SS 0] %wMC14620  cF—vss
Q3 Q3
| G I 1 ha
MSI 8 kHz

CCl 128 kHz
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FIGURE 15 — 128 kHz FREQUENCY SYNTHESIZER USING 8 kHz INPUT

128 kHz Output

+Vpp C1 .
8 kHz Input I [‘*61 l
14 6 7 4 13 ] 1
£ 0O g @ 5 £ o4 CLK
g £ 5 S 85 8
o o o8
MC14046B (PPL) = MC14024 (Counter)
<
o] T %2}
g zZ g = L Vgs RESET Voo
13 9 5 12 n 8 7 2 14
R3 R2 R1
R1=125k
R2=250 k I/ ]
R3=6.5k 4 * » L
R4=9 k R4 g | * VDD
C1=0.001 uF _—
C2=0.01 4F

FIGURE 16 — GENERATION OF 128 kHz IN SYSTEM USING 1.544 MHz CLOCK

jVDD
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% MC14013

3 ICs: MC14620, MC14013, MC14572

8 kHz Sync »—

% MC14520

1.544 10 1.576 MHz =
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Q2 Q3
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Q0 Q1
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FIGURE 17 — TELEPHONY C-MESSAGE FILTER USING MC14414-1, -2 FILTER
GNDO

Tx Low-Pass

Vin O Txi

C1,C2, C3 4700 pF 2%
R1 196k 1%
R2 97.6 k 1%
R3 8.25 k 1%

VAG. VLS connected to GND -

MSI, CC! connected to 134 kHz TTL clock

0.1 uF. VDD to VAG and Vg5 1o VAG

Rx Filter can also be used and will provide 18 dB of input gain
Vpp=+5V, Vgg=-5V

NOTE: Op Amps A and B are the free op amps on the MC14414-1, -2 filter.
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