RM5631A

¢"§ EGzsG RETICON 300 Baud Modem Filter

For CCITT V.21 Modems

Description RN " Limier |16
The RM5631A is a monolithic, IC filter now available for use in Ss Out
the band separation _filtering of low speed (300 baud) originate/ 2| Limiter Analog |15
answer modem applications. n Ground
The device contains two 10-pole switched-capacitor bandpass el gﬁfeive Mode ﬁ
filters fabricated in NMOS technology and it is packaged in a
single 16-pin dip. The pinout configuration for this device is _41 Transmit Crystal [13
shown in Figure 1, and the package dimensions are shown in Out Out
Figure 9. _5] Voo Crystﬁ! 112
This transmit and receive filter is compatible with CCITT V.21 6 . 1
modems. Switching the filter between originate and answer — [Tn'a"sm” Tsees'{ —
modes is accomplished by a TTL-compatible input pin.

l Digital ~ Gain ﬂ
Included on the chip is a receive gain control stage externally Ground Adjust Out
adjustable from 0 to 30 dB, a separate limiter for use with the _8| Receive Gain |9
receive output, a TTL-compatible input for self-test mode and an In Adjust In
on-chip oscillator. The block diagram is shown in Figure 2.
Device Operation Figure 1. Pinout Configuration

The modem filters are self-contained. They require only plus
and minus supplies and either an external 1 MHz input clock
(CMOS) or a 1 MHz crystal with two capacitors and a resistor (as
shown in Figure 3). With accurate clocking, center frequency
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Figure 2. 300 Baud Modem Fiiter Chip Block Diagram
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RM5631A

shifts of the filters are less than +1%. For either the highband or
lowband filter, maximum S/N is obtained when the input, after
the mode switches, is 5Vpp for 5V only (10Vp.p for 10V
supplies). For optimum receive performance at minimum S/N
(<10 dB), the circuitry of Figure 4 is recommended; then low-
level signals will be limited by the Output Noise specification.

Gain Adjust

For tight control of receive gain, it is recommended that an
attenuation network, such as a resistor divider, be placed ahead
of the receive input. The device currently has a receive gain of
18.5 dB 1 dB. Note that gain control, pins 9 and 10, is also
accomplished by the parallel resistor technique; however, de-
vice-to-device variation restricts tight gain control from these
pins unless resistor values are selectable or a trimpot is used.
Refer to Figure 8 for further information.

.—13 Crystal Crystal
Out In
1 MHz
CMOS
Clock 12| Crystal Crystal
N/C 1 In Qut

20pF*

V-
* Component values may vary with parasitic capacitances

Figure 3. Clocking Circuits

R 1uF

Limiter Operation

Itis recommended that an AC-coupled low-pass filter be placed
between the Rx Output and the Limiter Input (see Figure 4).
Component vaiues are chosen based on the limiter input
impedance. inthis way, the filter DC offset is blocked and limiter
operation is constrained to the signal bandwidth. The band-
width consideration is important; typically 5-20 mVp,.p, of clock
feedthrough (from osciilator or sampling frequencies) is inher-
entin SCFs. Note also the potentiometer for compensation of
the Limiter Offset Voltage. The component value can be chosen
between 100KQ and 1MQ. Either offsets or clock feedthrough
raise the apparent output noise and reduce the dynamic range.
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Figure 6. Typical Frequency Response, 200/300 Baud
Modem Filter
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Figure 5. Test Circuit
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RM5631A

Modem RM5631
(TTL Operation) (10V Operation)
______ | A +10V r - I
| VDD
| | |
| 3 | Ves | T
| 100K 100K /J7 I | |
I S I e .
| TLOS —E: e?g‘lm Bx Inputl % " ; Duplexer
| I Digital Ground | A Vret, |
| f | B
Ry Carrier | Tx Outpu‘l] N !
Level Shifter/ Ry Output |
| Comparator 100pr ‘O02HF |+ capacitors are optional |
| & | | depending on DC bias
Replaces Circuitry of Fig. 4 | requirements of duplexer L —
Ty Carrier | m Ty Input |  design.
| . 21nF >IMQ | |
Note: Unless otherwise noted:
[ 10 > | | All capacitor values are in micro-
| . | | farads; all resistor values arein |~ ~ - —
o T Mode ohms. |
| 100K [ | | Data
Mode 3 | | Access
| 100K | Arrangement
| [ [ | (CB.S., C.BT. etc)
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| = 1 | |
| For values soe Fig. 3 T i : Crystal Out |
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Figure 7. Single Supply Operation
Receive Channel Note: Both R1 and Ry are implemented as polysilicon resistors.
For the “worst-case” calculations, variance of their value ought
to be set at +40%. If the parallel combination of Ry and Ry
-— (R1//Ry) is represented by Ry, and Rp and Ry(Ro//Ry) by Rg, then
To Chan Mux the gain equation is simplified:
20 log (1+R¢/Rg) = Gain (dB)

Ry = 64.3 KQ, typical
R, = 7.15 KQ, typical

Figure 8. Gain Adjust Schematic

From this a gain tolerance can be evaluated. Note that the vaiue
of Ry and Rz change form typical by the same percentage, plus
or minus. For example, when Hy is 6.8KQ and Ry is 18K, the
gainis 12dB +1 dB.

Gains to 30 dB are possible if loading of the on-chip op-amp
does not fall below 10KQ.
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RM5631A

Table 1. Absolute Minimum/Maximum Ratings Note: This table shows stress ratings exclusively. Functional

operation of this product under any conditions beyond those

Min | Max | Units listed under standard operating conditions is not suggested by

. . the table. Permanent damage may result if the device is subject

Input voltage - any terminal with 04 21 v to stresses beyond these absolute min/max values. Moreover,

respect to substrate, pin 1 (Vsg) . reliability may be diminished if the device is run for protracted
Output short-circuit duration Indefinite periods at absolute maximum values.

— any terminal

Operating temperature 0 70 °C Although devices are internally gate-protected to minimize the

Storage temperature 55 | 125 ) °C possibility of static damage, MOS handiing precautions should

Lead temperature (soldering, 10 sec.) 300 | °C be observed. Do not apply instantaneous supply voltages to the

device or insert or remove device from socket while under
power. Use decoupling networks to suppress power supply
turn-off/ on switching transients and ripple. Applying AC signals
or clock to device with power off may exceed negative limit.

Caution: Observe MOS handiing and operating procedures

Table 2. Device Characteristics and Operating Range Limits !

Conditions
Parameter & Comments Sym Min | Typ Max Units
Supply voltages Vpb +5 +10 Vv
Vss -5 -10 \
Quiescent current 2 No load lelo)o] 12 20 mA
lass 13 20 mA
Clock frequency fe = 4xfg fe 1 MHz
Clock pulse width External clock Tep 200 109/f-200 | nsec
Digital input levels ViL Vss 0.8 \%
(mode, self-test, clock) VIH 2.0 VpD Vv
Center frequency Highband foH 1750 Hz
Lowband foL 1080 Hz
Qutput signal R =600Q Vo-Tx 22 Vp-p
RL227KQ Vo-Tx,Rx 4.8 55 Vp-p
Vi=6Vp-p R =gnd lo-Tx 10 mA
RL=gnd lo-Rx 2 mA
Input2+15mV R m=2.7KQ | Vi m-Low 0.4 0.6 0.8 Vv
Input impedance(s) Ri 10 MQ
Ci 10 pF
Limiter only R; 3 KQ
Limiter only Ci 100 pF
Load impedance(s) RL-Tx 0.6 27 KQ
RL-Rx 10 27 KQ
Rp-Lim.Out | 2.7 10 KQ
CL-Tx 5000 pF
CL-Rx 1000 pF
Output impedance Smali-signal Ro-Tx 2 10 Q
Smaltl-signal Ro-Ryx 10 100 Q
Output offset voltages Tx and Rx Voff 20-50 200 mVv
Limiter offset voltage Input 5 mV
Input bias current s .001-.01| 10 nA

Notes:

! Vpp = +5V,Vgg = -5V, fg = 250 kHz (fc = 1 MHz), T = 25°C
2 Increases 15% for operation at 0°C; increases 30% for operation at +10V

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



RM5631A

Table 3. Performance Standards 4

Conditions
Parameter & Comments Sym Min Typ Max Units
Total harmonic distortion 2
Vin =5Vpp @ 1 kHz THD lowband 15 %
THD highband 1.0 2.0 %
Output noise ! 1.0 2.0 MVims
Crosstalk -60 -58 dB
Insertion loss 0.5 1 3 dB
Ripple 1 2 dB
Dynamic range 2 DR 66 72
3dB bandwidth (both bands) BW 330 350 370 Hz
Adjacent channel rejection 50 53 dB
Group delay variation 3 GD 100 200 usec

Notes:

115 kHz bandwidth
5 Vp-p input (DR = peak-to-peak output divided by rms noise).

3 GD = - Ag/Aw; GD variation = |GDmark - GDspacel, where GDmark = Group delay at the mark frequency and GDgpace = Group
delay at the space frequency. Af = Mark to space frequencies, Ao = relative phase shift in radians between mark and space
frequencies.

4 Vpp = +5V, Vgg = -5V, fo = 1MHz,25°C, fs = 250 kHz, R >27KQ

5 For Rxip, this gain applies when pin 9 is connected to pin 10.

Table 4. Operational Programming Filters Filters
Self Rxpo— L Rxout  RXn L Rxout
Test Mode Rxip Rxout TXin | TXOut
0 0 L L H H
0 1 H H L L Txpo— H Txout  TXpn H 0o Txoy
1 0 L H H L
1 1 H L L | H (.9 .1
L = Lowband Filter
H = Highband Filter Rxn0— L [ORxgyu Rxp L Rxout
Txno— H FOoTxoy Tx H Txout
0,0) (0, 1)

1-5
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16-Pin Plastic
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Figure 9. Package Dimensions

Ordering Information

Part Number Description
200/300 Baud, modem filter combination,
full-duplex, CCITT V.21 compatible

RM5631ANP-011

055-0008
September 1991
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