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CML Semiconductor Products
PRODUCT INFORMATION

FX469 1200/2400/4800 Baud

FFSK Modem

Features

® Selectable Data Rates
1200, 2400 and 4800 Baud

® Full-Dupl ex FFSK

Rx and Tx Bandpass Filte rs

® Clock Recovery and Carrier
Detect Facilities

® Rx and Tx Enable Functions

Publication D/469/6 April 1998

® Pin Selected Xtal/Clo ck Inputs
1.008MHz or 4.032MHz

® Radio and General Applications
® Data-Over-Radio
® PMR and Cellular Signalling
® Portable Dat a Terminals
® Personal/Co rdless Telephone
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Pin Number

Function
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9 8
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11 10
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Xtal/Clock : The input to the on-chip inverter, for use with either a 1.008MHz or a 4.032MHz
Xtal or external clock. Clock frequency selection is by the “Clock Rate” input pin. The
selection of this frequency will affect the operational Data Rate of this device. Refer to Baud
Selection information on the next page. Operation of any CML microcircuit without a Xtal or
clock input may cause device damage. To minimise damage in the event of a Xtal/drive
failure. it is recommended that the power rail (V) is fitted with a current limiting device
(resistor or fast-reaction fuse).

XtalN : Output of the on-chip inverter.

Tx Sync O/P : A squarewave, produced on-chip, to synchronize the input of logic data and
transmission of the FFSK signal (See Figure 4).

Tx Signal O/P :  When the transmitter is enabled, this pin outputs the (140-step pseudo
sinewave) FFSK signal (See Figure 4).
With the transmitter disabled, this output is set to a high-impedance state.

Tx Data I/P : Serial logic data to be transmitted is input to this pin.

Tx EnableN : A logic ‘0’ will enable the transmitter (See Figure 4). A logic ‘1’ at this input will
put the transmitter into powersave whilst forcing “Tx Sync Out” to a logic ‘1’ and “Tx Signal
Out” to a high-impedance state. This pin is internally pulled to V..

Bandpass O/P : The output of the Rx Bandpass Filter. This output impedance is typically
10kWand may require buffering prior to use.

Rx Enable :  The control of the Rx function. The control of other outputs is given below.

Rx Enable = RxFunction Clock Data O/P  Carrier Detect Rx Sync Out
“1” = Enabled Enabled Enabled Enabled
HOH — Powersave “O!l HOH ln or “O!l

Vs The output of the on-chip analogue bias circuitry. Held internally at /2, this pin

should be decoupled to V by a capacitor (C,). (See Figure 2.
This bias voltage is maintained under all powersave conditions.

V... Negative supply rail (GND).
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Pin Number

Function

FX469
DW LG/ILS J/P6

11 13 12

12 14 13

13 15 14

14 16 15

15 18 17
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20 24 22
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23 21

Unclocked Data O/P: The recovered asynchronous serial data output from the receiver.

Clocked Data O/P: The recovered synchronous serial data output from the receiver.
Data is latched out by the recovered clock, available at the “Rx Sync O/P,” (See Figure 5).

Carrier Detect O/P:  When an FFSK signal is being received this output is a logic ‘1.’

Rx Signal I/P: The FFSK signal input for the receiver. This input should be coupled via a
capacitor, C,.

Rx Sync O/P: A flywheel squarewave output. This clock will synchronize to incoming Rx
FFSK data (See Figure 5).

1200/2400 Baud Select: A logic ‘1’ on this pin selects the 1200 baud option.

Tone frequencies are: one cycle of 1200Hz represents a logic ‘1,” one-and-a-half cycles of
1800Hz represents a logic ‘0." A logic ‘0’ on this pin selects the 2400 baud option.

Tone frequencies are: one-half cycle of 1200Hz represents a logic ‘1,’ one cycle of 2400Hz
represents a logic ‘0.’ This function is also used, in part, to select the 4800 baud option. This
pin has an internal LIMWpullup resistor.

Operational Data Rate Configurations  are illustrated in the table below.

Xtal/Clock Frequency 1.008MHz 4.032MHz

Clock Rate pin 0 0 1 1 1
1200/2400 Select pin 1 0 1 0 0
4800 Select pin 0 0 0 0 1
Baud Rate 1200 2400 1200 2400 4800

4800 Baud Select: A logic ‘1’ on this pin combined with a logic ‘0’ on the 1200/2400 Baud
Select pin will select the 4800 option (LMW pulldown resistor).

Tone frequencies are: one-half cycle of 2400Hz represents a logic ‘1,” one cycle of 4800Hz
represents a logic ‘0.’ This state can only be achieved using a 4.032MHz Xtal input.

Clock Rate: A logic input to select and allow the use of either a 1.008MHz or 4.032MHz
Xtal/clock. Logic ‘1’ = 4.032MHz, logic ‘0’ = 1.008MHz. This input has an internal pulldown
resistor (1.008MHz).

Carrier Detect Time Constant:  Part of the carrier detect integration function. The value of
C, connected to this pin will affect the carrier detect response time and hence noise
performance (See Figure 2, Note 3).

V__: Positive supply rail. A single 5-volt supply is required.

DD

No internal connection, do not use.




Application Information

Fig.3 Suggested FX469 Test Set-Up
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Application Note D/XT/2 December 1991.
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Fig.4 Transmitter Timing

Characteristics Note Min. Typ. Max. Unit

Tx Delay, Signal to Disable Time teer 3 2.0 - 800 ps
Data Set-Up Time toser 1 2.0 - - us
Data Hold Time t, 2.0 - - us
Tx Delay to O/P Time to - 1.2 - us
Tx Data Rate Period tom 3 - 833 - us
Rx Data Rate Period ook 3 800 - 865 us
Undetermined State - - 2.0 us
Internal Rx Delay t, - 15 - ms

1. Consider the Xtal/Clock tolerance.
2. All Tx timings are related to the Tx Sync Output.
3. 1200 baud example.
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Specification

Absolute Maximum Ratings

Exceeding the maximum rating can result in device damage. Operation of the device outside the operating limits is
not implied.

Supply voltage -0.3to 7.0V
Input voltage at any pin (ref V = 0V) -0.3to (Vp, +0.3V)
Sink/source current (supply pins) +/- 30mA
(other pins) +/- 20mA
Total device dissipation @ T,,,; 25°C 800mW Max.
Derating 10mw/°C
Operating temperature range: FX469DW/LG/LS/P6 -30°C to +70°C (plastic)
FX469J -30°C to +85°C (cerdip)
Storage temperature range: FX469DWI/LG/LS/P6 -40°C to +85°C (plastic)
FX469J -55°C to +125°C (cerdip)

Operating Limits
All device characteristics are measured under the following conditions unless otherwise specified:
Vip = 5.0V, Tave = 25°C. Audio Level 0dB ref: = 300mVrms. Xtal/Clock = 4.032MHz.

Signal-to-Noise Ratio measured in the Bit-Rate Bandwidth Baud Rate = 1200 baud.

Characteristics See Note Min. Typ. Max. Unit
Static Values
Supply Voltage 4.5 5.0 55 \%
Supply Current Rx Enabled Tx Disabled - 3.6 - mA
Rx and Tx Enabled - 4.5 - mA
Rx and Tx Disabled - 650 - A
Logic ‘1‘ Level 1 4.0 - - \%
Logic ‘0’ Level 1 - - 1.0 \%
Digital Output Impedance - 4.0 - kw
Analogue and Digital Input Impedance 100 - - kw
Tx Output Impedance - 0.6 1.0 kw
On-Chip Xtal Oscillator
R, 10.0 - - MW
Rour 5.0 - 15.0 kw
Inverter d.c. Voltage Gain 10.0 - 20.0 VIV
Gain Bandwidth Product 4.1 - - MHz
Xtal Frequency 2 - 1.008 - MHz
Xtal Frequency 2 - 4.032 - MHz
Dynamic Values
Receiver
Signal Input Dynamic Range SNR =50dB 3,4 100 230 1000 mvrms
Bit Error Rate SNR =12dB 4
1200 Baud - 25 - 104
2400 Baud - 15 - 108
4800 Baud - 15 - 108
SNR =20dB 4
1200/2400/4800 Baud - <1.0 - 108
Receiver Synchronizatio n SNR =12dB 7
Probability of Bit 16 Being Correct - 0.995 -
Carrier Detect 5,10
Sensitivity 7,8 - - 150 mVrms
Probabilty of C.D. Being High
After Bit 16 SNR = 12dB 59 0.995

0dB Noise No Signal 9 0.05



Specification ......

Characteristics See Note Min. Typ. Max. Unit
Transmitter Output
Tx Output Level - 775 - mvVvrms
Output Level Variation
1200/1800Hz or 1200/2400Hz or 2400/4800Hz 0 - 1.0 dB
Output Distortion - 3.0 5.0 %
3rd Harmonic Distortion - 20 3.0 %
Logic ‘1’ Carrier Frequency 1200 Baud 6 - 1200 - Hz
2400 Baud 6 - 1200 - Hz
4800 Baud 6 - 2400 - Hz
Logic ‘0’ Carrier Frequency 1200 Baud 6 - 1800 - Hz
2400 Baud 6 - 2400 - Hz
4800 Baud 6 - 4800 - Hz
Isochronous Distortion
1200Hz - 1800Hz/1800Hz - 1200Hz - 25.0 40.0 HS
1200Hz - 2400Hz/2400Hz - 1200Hz - 20.0 30.0 VS
2400Hz - 4800Hz/4800Hz - 2400Hz - 10.0 20 ps
Notes
1. With reference to V= 5.0 volts.
2. Xtal frequency, type and tolerance depends upon system requirements.
3. See Figure 5 (variation of BER with Input Signal Level).
4. SNR = Signal-to-Noise Ratio in the Bit-Rate Bandwidth.
5. See Figure 2.
6. Dependent upon Xtal tolerance.
7. 10101010101 ...01 pattern.
8. Measured with a 150mVrms input signal (no noise); 1200/2400 baud operation.
9. Reference (0dB) level for C.D. probability measurements is 230mVrms.
10. For 1200 and 2400 baud operation only; when operating at 4800 baud the Carrier Detect output

should be ignored.
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Application Information
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Fig.7 Rx Bit-Error-Rate vs Signal-to-Noise Ratio

Package Outlines

The FX469 is available in the package styles outlined
below. Mechanical package diagrams and specifications
are detailed in Section 10 of this document.

Pin 1 identification marking is shown on the relevant
diagram and pins on all package styles number
anti-clockwise when viewed from the top.

FX469DW DpnpsSOIC [b¢)

Handling Precautions

The FX469 is a CMOS LSl circuit which includes input
protection. However precautions should be taken to
prevent static discharges which may cause damage.

FX469)  22phcedpDL ®

NOT TO SCALE

12.95mm
7.59mm

Max. Body Length
Max. Body Width

NOT TO SCALE

G

27.38mm
9.75mm

Max. Body Length
Max. Body Width




Package Outlines ......

FX469LG 24pnquad pesicencapsuised
bentand cropped (M)}

FX469LS  2erdpbsickedddip

e <) ©

NOT TO SCALE

Max. Body Length  10.25mm
Max. Body Width 10.25mm

NOT TO SCALE

Max. Body Length  10.40mm
Max. Body Width 10.40mm

Ordering Information

FX469DW  20-pin surface mount S.O.I.C.
FX469J 22-pin cerdip DIL
FX469LG 24pinquad plasticencapsubaied
bentand cropped
(&)
FX469LS 24 eedpesickeedsddpcane
Q
FX469P6 2npesicDL

FX469P6 2pinpksicDL

NOT TO SCALE

Max. Body Length  27.94mm
Max. Body Width 9.14mm

CML does not assume any responsibility for the use of any circuitry described. No circuit patent licences are implied
and CML reserves the right at any time without notice to change the said circuitry.
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