ceeoeooooo-. [ [\UC-CONNINC. MiXed Signal ICs

DATA BULLETIN

MX439 MSK Modem
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Features Applications
1200 Baud MSK Modem * Mobile & Cellular Radio Data Signaling
* Meets Cellular & Trunked Radio  Personal Radio

Specifications
* Full-Duplex 1200 Baud
* On-Chip RX and TX Bandpass Filters
 Clock Recovery and Carrier Detect

e Portable Data Terminals
* General Purpose Applications

* Pin Selectable Xtal/Clock Frequencies
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Figure 1 - Internal Block Diagram

Brief Description

The MX439is a single-chip CMOS LSl circuit which operates as a 1200 baud MSK modem. The mark and space
frequencies are 1200Hz and 1800Hz phase continuous, and the frequency transitions occur at the zero crossing point.
The transmitter and receiver will work independently, thus providing full-duplex operation at 1200 baud. The baud rate,
transmit mark and space frequencies, and the TX and RX synchronization are all derived from a highly stable Xtal
oscillator. The on-chip oscillator is capable of working at one of two input frequencies: 1.008MHz or 4.032MHz external
Xtal/clock input. Frequency is pin-selectable with the “Clock Rate” logic input. The device includes circuitry for carrier
detect and facility for the RX clock recovery. An on-board switched capacitor 900Hz - 2100Hz bandpass filter provides
optimum carrier filtering. The use of switched capacitor analog filters and digital signal processing results in excellent
dynamic performance with few external components; the CMOS process and current-saving techniques offer low
standby supply current for portable battery-powered applications.



Pin Number Function
DW J,P LH

1 1 1 Xtal/Clock: The inputto an on-chipinverterfor use with eithera 1.008MHz ora 4.032MHz
Xtal. Alternatively, an external clock may be used. Xtal frequency is selectable on the
“Clock Rate” input pin.

2 2 2 Xtal: Output of the on-chip inverter. (See Figure 2.)
3 3 3 TX Sync O/P: MSK signal centered at a DC level of VBIAS - 0.7V. (See Figure 5.)
5 5 5 TX Signal O/P: With the transmitter disabled, this pin is set to a high impedance state.

When the transmitter is enabled, this pin outputs the 1200/1800Hz MSK signal centered
ataDClevel of VBIAS - 0.7 V. (See Figure 5.)

7 6 7 TX Data I/P: Serial logic data to be transmitted is input to this pin and synchronized by
the “TX Sync O/P.” (See Figure 5.)

8 7 8 TX Enable: A logic “1” applied to this input will put the transmitter into powersave while
forcing “TX Sync O/P”to alogic “1” and “TX Signal O/P” to a highimpedance state. A logic
“0” will enable the transmitter (See Figure 5). This pin is internally pulled to VDD.

9 8 9 Bandpass O/P: This is the output of the RX 900Hz-2100Hz bandpass filter. The output
impedance of this pin is typically 10kW and may require buffering prior to use.

10 9 10 RX Enable: This is the control of the RX function. The state of other outputs is given
below:

RX Enable RX Function Clock Data O/P  Carrier Detect RX Sync Out

“1” Enabled Enabled Enabled Enabled
“0” Powersave “0” “0” H-I ” Or HOH

When both TX and RX functions are disabled, the bias voltage is switched internally to
VSS and Bias pin output impedance is approximately 12.5kW. When the Bias pin is
decoupled by a 1.0mF capacitor (C2) the MX439 may require up to 25ms to establish
correct operation after enabling the RX function. This period may be decreased by either
reducing the value of C2, lowering the Bias pin impedance externally, or adopting a

different powersaving strategy (such as using C2 and C5 and supplying VDD via a series
switch). This pinisinternally pulled to VDD.

11 10 11 Bias: Provides bias internally and should be decoupled externally to Vss by capacitor (C2).
(See Fig. 2.)

12 11 12 Vss: Negative supply rail (GND).

13 12 13 Unclocked Data O/P: This pin outputs recovered asynchronous serial data from the
receiver.

14 13 14 Clocked Data O/P: This pin outputs recovered synchronous serial data from the receiver

and is internally latched out by a recovered clock appearing on the “RX Sync O/P” pin.
(See Figure 6.)

15 14 15 Carrier Detect O/P: This pin will output alogic “1” when an MSK signal is being received.

16 15 16 RX Signal I/P: This is the MSK signal input for the receiver. It should be decoupled using
capacitor C3.

18 17 18 RX Sync O/P: This is a flywheel 1200Hz squarewave output which, upon presentation

of the MSK data signal, is synchronized internally to the incoming data. (See Figure 6.)
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Pin Number Function
DW J,P LH

21 19 21 Clock Rate: Thislogic input selects and allows the use of eithera 1.008MHz or 4.032MHz
Xtal/clockinputto the on-chip inverter. Logic “1”=4.032MHz; logic “0”=1.008MHz. This
input has an internal pulldown resistor (1.008MHz).

22 20 22 Carrier Detect Time Constant (t): This input forms part of the carrier detect integration
function. The value of C4 connected to this pin will affect the carrier detect response time
and hence noise performance. (See Figure 2, Note 3.)

24 22 24 VDD: Positive supply rail. A single 5 volt supply is required.

46,17 4,16, (4,6,17 | )
19,20 | 18,21 [ 19,20, | ) No Connection.
23 23 )

Note: OutputLoading.Large capacitive loads could cause the output pins of this device to oscillate. If capacitive loadsinexcess
of 200pF are unavoidable, aresistor of (typically) 100W putin series with the load should minimize this effect.
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]
” XTAL/CLOCK . | 1 ~ oo | Vo l
1 = o 21 | NC C%IL:
<« IXSYNC |4 20 |ARRIER DETECT TG, =
¢ I °7I NC |4 10l.CLOCK RATE o4
= = TX OUT |g 18| .NC =
— X DAAs MX439J 17| X SINC___
TX ENABLE || - 16| .NC
VDD
BPF_OUT _RX_IN 1. C8
I «——— 8 15 Il
cé T RX ENABLE 9 14 CARRIER DETECT
BIAS 10 13| CLOCKED DATA
o J_ J_ Vs |41 12| UNCLOCKED DATA
Component References Notes: . . .
1. Bias may be decoupled to V, and V; using C2 and C6 when input signals
Component Value are referenced to the bias pin. For input signals referenced to V,, decouple
R1 1M Bias to V4 using C2 only.
C1 33p
c2 1.0n 2. Use C5 when input signals are referenced to V to decouple V.
C3 0.1u
C4 0.1n 3. The value of C4 determines the carrier detect time constant. A long time
C5 1.0n constant results in improved noise immunity but increased response time. C4
C6 1.0u may be varied to trade-off response time for noise immunity.
Cc7 33p
X1 1.008MHz 4. The value of C7 reduces XTAL voltage overshoot. Refer to MX-COM's
or 4.032 MHz Crystal Oscillator Application Note (see Appendix).
Tolerances: R=x10% 5. X1 can be either a 1.008 MHz or 4.032 MHz crystal, depending on the Clock
C =+20% Rate setting.

Figure 2 - External Component Connections
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DIAGRAMS

Figure 3 - Typical Variation of “B.E.R.”
with Input Signal Level

Figure 4 -MX439
Test Set-

up

Figure 5- Transmitter
Timing
Diagram
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SPECIFICATIONS

ABSOLUTE MAXIMUM RATINGS

Exceeding the maximum rating can result in device
damage. Operation of the device outside the operating

limits is not suggested.

Supply Voltage

Input Voltage at any pin
(ref Vo= 0V)

Sink/Source Current (Total)

Total Device Dissipation
@T,,=25°C

Derating

Operating Temperature

Storage Temperature

Characteristics

Static Values

Supply Volts

Supply Current:
RX Enabled, TX Disabled
RX Enabled, TX Enabled
RX Disabled, TX Disabled

Logic “1” level

Logic “0” level

Digital Output Impedance

-0.3to7.0V

-0.3VtoV,,+03V
20mA

800mW max.

10 mW/°C
-40°C to +85°C
-55°C to +125°C

See Note Min.

4.5

80%V,,

Analog and Digital Input Impedance 100

TX Output Impedance

On-Chip Crystal Oscillator:
I:{in

Invertg; Gain

Gain Bandwidth Product

Crystal Frequency

Crystal Frequency

Dynamic Values
Receiver:

10

10

3x 108

1,9 -
1,10 -

Signal Input: Dynamic Range (50dB SNR) 2,3 100

Bit Error Rate:
12dB SNR
20dB SNR

W w

Receiver Synchronization 12dB SNR:

Probability of Bit 8 being correct

Probability of Bit 16 being correct

Carrier Detect
Sensitivity

Probability of Carrier Detect being high:

12dB SNR after Bit 8
12dB SNR after Bit 16
0dB Noise (No Signal)

4,8 -

MX-COM, Inc./Doc.#2048-0041.:0C5

OPERATING LIMITS

All charactistics are measured using the standard test
circuit (Figure 4) with the following test parameters and is
valid for all tests unless otherwise stated:

Vi, =+5V
T, =25°C
Xtal (X1) Frequency: 1.008MHz
0dB reference = 300 mVrms
Noise (band limited 5kHz gaussian white noise)
SNR ratio measured in bit rate bandwidth (1200Hz)

Typ.

5.0
3.6

4.5
650

7.0
1.0

99
99.5

98
99.5

MAL39

Max.

5.5

Unit

MHz
MHz

mVrms

10+
108

%

%
mVrms

%

%
%
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Characteristics (cont.) See Note

Min. Typ. Max. Unit

Transmitter Output
TX Output Level
Output Level Variation 1200/1800Hz
Output Distortion
3rd Harmonic Distortion
Logic “1” Carrier Frequency 5
Logic “0” Carrier Frequency 5
Isochronous Distortion
1200Hz - 1800Hz
1800Hz - 1200Hz

Notes:

760 860 960 mVrms

- +1.00 dB
%
%
1200 - Hz
1800 - Hz

wW o,

25 40 us
20 40 us

. Crystal frequency, type and tolerance depends on system requirements.

1
2. See Figure 3.

3. SNR (Bit Rate Bandwidth).

4. See Figure 2, Note 3.

5. Depending on crystal tolerance.
6.10101010101... pattern.

7. Measured with 100 mVrms signal (No noise).
8
9
1

. 0dB level for CD probability measurements is 230mVrms.

. Clock rate pin at logic “0.”
0. Clock rate pin at logic “1.”

LOGIC LOGIC

DN AN
S AVAVAVAY.

L MNOTE 1) S~y
r 1
1 1
RX SYNC
OUTPUT
(1200H2)
0
1 1 !
(NOTE 4) 1 1 1
(NOTE 2)! ! !
1 ! ! !
------------ P
CLSETlf\ED |_o1e|c gLogw E
ourPUT o ET ;/ d T

(NOTE 3)

NOTES:

1. Internal delay typically 1.5ms.

2. From freely running to Sync in 8 data bits (See spec).
3. Undetermined state: 2us max.

4. Min 800us, Max. 865us.

2 x 102

10-2_

MX439
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BIT ERROR RATE (LOG. SCALE)

rrrrr1rrrrrrrirnrirTrTd
01 2 3 4 5 6 7 8 9 1011 12 13 14 15 16

SNR (dB) BIT RATE BANDWIDTH (LINEAR SCALE)

Figure 6 - Receiver Timing Diagram
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Figure 7 - Receiver B.E.R. vs SNR
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ORDERING INFORMATION

Package Outlines

The MX439 is available in
the package styles
outlined on the following
pages. Pin1 identification
marking is shown on the
relevant diagram and
pins on all package
styles number anti-
clockwise when viewed
from the top.

Handling Precautions

The MX429A is a CMOS
LSI circuit which includes
input protection.
However precautions
should be taken to
prevent static discharges
which may cause
damage.

Fig.8 - MX439 LH

Fig.9 - MX439 DW

Fig.10 - MX439 P

Fig.10 - MX439 J
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24 LEAD PLASTIC LEADED CHIP CARRIER "LH"
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Dimension Min. Max.

in., (mm)
0.382 (9.7) 0.410 (10.40)
0.417 (10.60)  0.435 (11.05)

Package Tolerances

0.045 (1.15)x45° typical
0.050 (1.27) typical

XCITMOOW>

0.366 (9.30) typical
0.018 (0.45) 0.022 (0.55)
0.250 (6.35) typical
0128 (3.25) 0.146 (3.70)
0.007 (0.17)  0.011 (0.27)

24-PIN SMALL OUTLINE INTEGRATED CIRCUIT "DW"

LMMQJ%{mﬁ
e

A

HHAARHAAAAAR

SELELEELLLEL:

Pin 1

X P*‘

Dimension Min. Max.

in., (mm)
A 0.598 (15.19) 0.606 (15.41)
B 0.291 0.299 (7.59)
C 0.092 (2.33) typical
D 0.004 (0.102) 0.012 (0.304)
E 0.014 (0.36)  0.018 (0.46)
F 0.050 (1.27) typical
G 0.026 (0.66) typical
H 0.096 (2.43) 0.104 (2.64)
J 5° typical
K 0.020 (0.51) 0.040 (1.02)
L 0.025 (0.63) typical
M 0.041 (1.04) typical
N 0.009 (0.23) 0.011 (0.28)
P 5° typical

Package Tolerances

22 PIN PLASTIC DUAL IN-LINE "P"

A

NSNS NN

|

VY v Y Yy yvyy vy

Package Tolerances

Pin 1
Dimension Min. Max.
[in. (mm)] - -
A 1.080 (27.432)  1.10 (27.940)
— B 0.330 (8.382)  0.360 (8.382
E ‘ c 0.390 (9.906)  0.410 (10.414)
_ —x D 0.430 (10.922) 0.470 (11.938)
— E 0.150 (3.175)  0.200 (5.080)
F| | F 0.125 (3.175)  0.160 (4.064)
G 0.015 (.381) 0.020 (0.508)
_ H [ 7] - M — H 0.040 (1.016)  0.065 (1.651)
J 0.090 (2.286)  0.110 (2.794
G K 0.020 (0.508)  0.070 (1.778)
njn
22 PIN CERAMIC DUAL IN-LINE "J
A
NI NN O G W . O
c
FY v Yy Yy Yy vyy vy yy
| Package Tolerances
Pin 1
Dimension Min Max
in,(mm) . R
‘ | A 1.06 (26.98) 1.08 (27.38)
H ‘ B 0.376 (9.55) 0.384 (9.75)
1 | c 0.410 (10.40)  0.417 (10.60)
— g D 0.996 (25.30) 1.00 (25.50)
G| I E 0.10 (2.54) typical
— F 0.018 (0.46) typical
— - G 0.171 (4.35) typical
E F H 0.157 (3.99 0.170 (4.27)
D J 0.020 (0.50)
MA439 Page 7



MX-COM MiXed Signal ICs are available Worldwide!

In Canada
CANA Rep Group
[ I I I I ]
= . Surry, BC (head office) Calgary, Alberta Edmonton, Alberta Ottawa, Ontario Markham, Ontario Montreal, Quebec
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Fax (604) 509-3616  Fax (403) 255-4002  Fax (403) 489-1297  Fax (613) 5231313 Fax (905) 4707338 Fax (514) 276-3646
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Orrin Eames Technical Sales

612 944-3494 .
Fax 612 944-6091 Phase Il Marketing

Advanced
Technology Marketing

708 577-9401

Fax 708 577-9491 508 4580200

' Fax 508 458-7990

-‘ ‘S) Harwood Associates
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SPS Electronics .
503 697-7768 L
Fax 503 697-7754
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408 261-2941
Fax 408 261-2944

v ~1
6\ Fax 516 673-2848

Koebert Associates
703 237-3655
Fax 703 237-1355
Midwest Technical Sales
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Technologies

714 851-0654
Fax 714 851-1004

Chaparral
Electronics

602 996-5909 Front Range
: 913 888-5100
Fax 602 953-0340 Microwave The Thorson Fax 913 888-1103
303 791-4405 Company Southwest
Fax 303 791-4406 914 9335744

Fax 214 702-0993

Distributors (domestic): Component Distributors, Inc. (800 777-7334)
| | | | | |

1 2 3 4 5 6
Denver, CO Dallas, TX Huntsville, AL Norcross, GA Gaithersburg, MD Palm Bay, FL
303 770-6214 214 578-2644 205 536-8850 404 441-3320 3015270113 407 724-9910
800 551-7357 800 848-4234 800 888-0331 800 874-7209 800 293-2080 800 558-2351

Fax 303 770-6057 Fax 214 578-2208 Fax 800 808-2067 Fax 404 449-1712 Fax 301 527-0115 Fax 407 729-6579

Fax 800 292-6579

Distributors (international):

In Australia/New Zealand In Hong Kong In India In Israel In Korea
Veltek Pty Ltd. Tekcomp Electronics Ltd.  El Kay International  Elina Electronics Ltd.  S-Tec International Co. Ltd.
(Victoria office) (Kowloon office) (Bangalore office) (Tel-Aviv office) (Seoul office)
61-3-9808-7511 (852) 710-8121 080 526-2874 (972) 3-498543/4 (02) 784-6800
Fax 61-3-9808-5473 Fax (852) 710-9220 Fax 080527-4616 Fax (972) 3-498745 Fax (02) 784-8600
In Pakistan In the Philippines In Taiwan In Turkey In Singapore
Oakdale/Nadeem Traders  Pangaea Corporation Philippines  Mitronics International Corp.  Oakdale/Hankur Ltd.  Microtronics Associates Pte Ltd.
(Peshawar office) (Manila office) (Taipei office) (Instanbul office) (Singapore office)
241958 (632) 894-54-22, 810-58-09, 810-58-10 (02) 709-7626 5270057 65-748-1835
Fax 241977 Fax (632) 818-06-03 Fax (02) 755-3394 Fax 5110952 Fax 65-743-3065
In Japan
| I Teksel Co. Ltd. I |
(Kyusyu office) (Osaka office) (Tokyo office) (Nagano office) (Nagoya office)
092-524-6401 (06) 368-9000 (03) 5467-9000 0268-23-7411 (052) 762-1355
Fax 092-524-6566 Fax (06) 368-8880 Fax (03) 5467-0777 Fax 0268-23-7412 Fax (052) 761-9883
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