










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































5. Packaging 

5.1 Tape will be wound on plastic reels (See Fig. 4). 

5.1.1 
5.1.2 

A 
330mm 
180mm 

C 
12.7mm 
12.7mm 

Dimensions 
N 

62.5mm 
62.5mm 

W1 
24.5mm 
24.5mm 

W2 
28.8mm 
28.8mm 

5.2 There will be a leader of 230mm min. followed by a minimum of 40 empty compartments at the start 
of each carrier tape (See Fig. 3). 

5.3 There will be no missing components between the first and last part of working tape in any reel. 

5.4 At the end of the tape there will be a trailer of a minimum of 75 empty compartments (cover tape 
sealed). (See Fig. 3.) 

5.5 The tape will release from the reel hub as the last portion of the carrier tape unwinds from the reel. 

5.6 Components on a reel. 

5.6.1 
5.6.2 
5.6.3 
5.6.4 

LG 
LH 
DW-16 
DW-24 

13" 
700 
700 
1200 
1200 

5.7 The tape will be prevented from unreeling by winding a paper tape around the reel and fixing with 
adhesive tape. 

5.8 All reels will display the following: 
Manufacturer's device type number 
Quantity on reel 
Date code 
A static hazard warning label 

5.9 Ideal storage conditions are 15° to 20°C with a relative humidity of 60-70%. 

6.0 Maximum estimated shelf life when stored as above: 6 months. 

MX-COM, INC. 

Package Types 
LG: 24-lead Plastic Gull Wing Package 

LH: 24-lead Plastic Leaded Chip Carrier (PLCC) 
DW-16: 16-lead Small Outline IC (SOl C) 
DW-24: 24-lead Small Outline IC (SOl C) 
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Figure 1 

Embossed Carrier Dimensions 
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Figure 2 - Tape Top and Bottom Orientation 
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End 
0000000000000000000000000 

DDDDD 
Trailer 

(Minimum 75 
empty compartments) 

Figure 3 - Layout of Tape 
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Figure 4 - Reel Dimensions 
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Direction of unreeling 
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Figure 5 - Minimum Radius = 30mm. 
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o 0 0 0 0 0 000 000 

LG Package User direction of feed 
~ 

o 0 0 0 0 0 000 000 

LH Package User direction of feed 
~ 

o 0 0 0 0 0 000 000 0 

DDD 
OW Package User direction of feed 

• 
Figure 6 - Component Orientation 
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II REPLACEMENT PRODUCT GUIDE II 
0 
i5 1/1 1/1 CD ca 1/1 CD E a: 1/1 'tI CD C CD >- 0 
.!! c 0 'tI - D- CD_ 

:c 0 J::. 0 
.;: ... 'tic 

J::. II. >- ::i :::I :::I C CD 
0 II. U II. CD E 
::i 1/1 C 1/1 CD E CD ... 1/1 0 1/1 t/) jij 
>- ca CD J::. CD Dl ... E u 
ca ]! '6 D- e c CD CD o.!!! 

== 
... CD '61 u c uD-

Device Description Gi 0 Gi ~ ca '0 CD CD CD 
N 0 0 l- II. > Cl a: a: 

MXOO3 Selective Call Tone Decoder II' MX203l803A 

MXOO4 Voice Band Inverter II' MX014 

MX103 Address Selector II' II' 

MX165 CTCSS Encoder/Decoder with Audio Filter II' II' MX165C 

MX205 Tone Generator II' MX805A 

MX265 CTCSS Encoder/Decoder II' MX165C 

MX313/323 MUX/Display Driver II' II' 

MX315 CTCSS Encoder II' II' MX315A 

MX326 Audio Bandpass Filter II' 

MX335 CTCSS Encoder/Decoder II' II' MX165C/805 

MX355 CTCSS Encoder/Decoder II' II' MX165C 

MX365 CTCSS Encoder/Decoder II' II' MX165C 

MX403 Sequential Tone Transponder II' II' 

MX409 1200 bps MSK Modem II' II' II' MX469 

MX419/519 1200 bps MSK Modem II' II' II' MX469 

MX489 19.2 k bps GMSK Modem II' II' II' MX589 

MX611 SPM Detector II' MX631 

MX621 Low-Power SPM Detector II' MX631 

MX803 Audio Signaling Processor II' II' MX803A 

MX805 Sub-Audio Signaling Processor II' MX805A 

MX806 Audio Processor II' MX806A I 
MX-COM, INC. Page 617 
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Manufacturers of Compatible Xtals 
for use with MX-COM ICls 

This is not a complete list of xtal manufacturers, but it should provide a few sources for xtals that 
can be used with MX·COM ICs. 

MX-COM, INC. 

CTS Corporation 

1201 Cumberland Ave. 

West Lafayette, IN 47906 

Phone: 317-463-2565 

Ecliptek Corporation 

3545-8 Cadillac Ave. 

Costa Mesa, CA 92626-1401 

Phone: 714-433-1200 

Relm Communications 

7707 Records St. 

Indiannapolis, IN 46226 

Phone: 800-228-8108 
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II INDEX BY PART NUMBER II 
MX009 Octal Digital Control Amplifier ...................................................... p. 449 

MX013 HSC Tone Decoder ..................................................................... p. 229 

MX014 Voice Band Inverter ..................................................................... p. 345 

MX019 Quad Digital Control Amplifier ..................................................... p. 455 

MX029 Dual Digital Control Amplifier ....................................................... p. 460 

MX102 Autocorrelator .............................................................................. p. 503 

MX105 Tone Detector .............................................................................. p. 509 

MX109 Full Duplex CVSD Codec with Serial Control .............................. p. 377 

MX118 Full-Duplex Scrambler for Cordless Telephones......................... p. 360 

MX128 Full-Duplex Scrambler for Cordless Telephones ......................... p. 366 

MX165B CTCSS Encoder/Decoder with Audio Filter ................................. p. 160 

MX165C CTCSS Encoder/Decoder with Audio Filter ................................. p. 169 

MX203 Selective Call Codec .................................................................... p. 234 

MX214 VSB Inverter ................................................................................ p. 351 

MX224 VSB Inverter ................................................................................ p. 351 

MX275 Pvt SQUELCWM CTCSS Encoder/Decoder ............................... p. 187 

MX315A CTCSS Encoder .......................................................................... p. 155 

MX316 NMT Audio Filter Array ................................................................ p. 267 

MX336 Audio/Subaudio Filter Array ......................................................... p. 272 

MX346 Cellular Audio Processing Array .................................................. p. 278 

MX365A CTCSS Encoder/Decoder with Audio Filter ................................. p. 178 

MX366 Quad Filter Array (NAMPS/ETACS) ............................................ p. 285 

MX375 Pvt SQUELCHTM CTCSS Encoder/Decoder ............................... p. 195 

MX386 Q"ad Filter Array (NAMPSITACS/AMPS/ACSB) ........................ p. 291 

MX429 1200 bps MSK Modem with Parallel BUS Control ....................... p. 15 

MX439 1200 bps MSK Modem with Serial Control .................................. p. 29 

An RS-232 Asynchronous Modem using the MX439 .................... p. 567 

MX469 1200/2400 bps MSK Modem with Serial Control ......................... p. 35 

MX503 Sequential Tone Encoder ............................................................ p. 242 

MX529 1200 bps MSK Modem with Parallel BUS Control ....................... p. 15 

MX589 40k bps GMSK Modem with Serial Control ................................. p. 43 

MX609 Full Duplex CVSD Codec with Companding .............................. p. 384 

An Audio Delay Circuit Based on the MX609 .............................. p. 558 

MX613 

MX619 

MX629 

MX623 

Global Call Progress Detector .................................................... p. 469 

Delta Modulation Codec .............................................................. p. 391 

Delta Modulation Codec ............................................................... p. 391 

Line-Powered Call Progress Detector ......................................... p. 477 
I 

MX631 Low-Power SPM Detector .......................................................... p. 483 

MX641 Dual SPM Detector ..................................................................... p. 490 
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MX709 

MX802 

MX812 

MX803A 

MX805A 

MX806A 

MX809 

MX816 

MX826 

MX836 

MX909 

MX919 

MX929 

MX939 

Application Information: 

Voice Storage and Retrieval (VSR) Codec w/ SRAM ................. p. 403 

Full Duplex VSR Codec with DRAM Control ............................... p. 420 

Half Duplex VSR Codec with DRAM Control .............................. p. 434 

Audio Signaling Processor ........................................................... p. 249 

Sub-Audio Signaling Processor ................................................... p. 204 

Audio Processor .......................................................................... p. 295 

1200 bps MSK Modem with C-BUS Control .............................. p. 57 

NMT Audio Processor ................................................................. p. 307 

AMPS/NAMPS Audio Processor ................................................. p. 319 

R2000 Audio Processor .............................................................. p. 331 

High-Speed and MOBITEX GMSK Modem ............................... p. 70 

High-Speed 4-Level FSK Modem/ARDIS .................................. p. 103 

High-Speed 4-Level FSK Modem/ARDIS .................................. p. 103 

CDPD/AMPS-WBD Full-Duplex Modem .................................... p. 140 

CVSD CODEC Overview ............................................................................................. p. 374 

Crystal Oscillator Circuits ............................................................................................. p. 560 

DBS800 C-BUS System Development ........................................................................ p. 523 

Definitions ..................................................................................................... p. 590 

Error Detection & Correction of MPT1327 Formatted Messages .................................. p.571 

Generation of Non-Standard CTCSS Tones ................................................................. p. 538 

GMSK IC Modems ..................................................................................................... p. 579 

HSC Product Overview ................................................................................................ p. 223 

Packaging and Handling ............................................................................................... p. 591 

Product Replacement Guide ......................................................................................... p. 617 

Pvt SQUELCH: Combining CTCSS with Voice Band Inversion .................................... p. 534 

Standards and References ............................................................................................ p. 519 

Switched Capacitor Interfacing ...................................................................................... p.549 

Variable Split Band Scrambling ..................................................................................... p. 543 

Wireless Data Modems: Getting the Best Performance ................................................ p. 562 

Wireless Modem Guide ................................................................................................ p. 14 

Xtals Compatible with MX-COM ICs ............................................................................. p. 619 
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MX·COM, INC. ICs are available throughout the world: 

.In Korea 
S-TEC INTERNATIONAL CO., LTD. 

Yoido P.O. Box 577 
Room # 130 1-1, Yoido Department Store Bldg. 

36-2, Yoido Dong, Yeongdeungpo-Ku 
Seoul, 150-010, Korea 
Phone: (02) 784-6800 

Fax: (02) 784-8600 
Telex: K23456 STECI 

.In Taiwan 
MITRONICS INTERNATIONAL CORP. 
7F, No. 104 Tung Hua South Road 

Section 2 
Taipei, Taiwan, R.O.C. 

Phone: (02) 709-7626 
Fax: (02) 755-3394 

• In Hong Kong 
TEKCOMP ELECTRONICS, LTD. 

913-4 Bank Centre, 
636 Nathan Rd. 

Kowloon, Hong Kong 
Phone: (852) 710-8121 

Fax: (852) 710-9220 
Telex: 38513 TEKHL HX 

• In Australia & New Zealand 
VELTEK PTY LTD. 

18 Harker Sf. 
Burwood, Victoria 3125 Australia 

Phone: 61-3-808-7511 
Fax: 61-3-808-5473 

.In Israel 
ELiNA ELECTRONICS, LTD. 
14, Raoul Wallenberg SI. 

.In Japan 
TEKSEL CO., LTD. 

TBC, Higashi 2-27-10 
Shibuya-ku, Tokyo 150 Japan 

Phone: (03) 5467-9000 
Fax: (03) 5467-0777 

Osaka Office 
2-20-10 Minamikaneda, 

Suita-shi, Osaka-fu 564 Japan 
Phone: (06) 368-9000 

Fax: (06) 368-8880 

Kyusyu Office 
Nichiei-Ohkusu Bldg., 3F 
2-6-9 Ohkusu, Minami-ku 

Fukuoka-shi, 
Fukuoka-ken 815 Japan 
Phone: (092) 524-6401 

Fax: (092)524-6566 

Nagano Office 
OAU Bldg., 3F 

2-1-22 Tenjin, Ueda-shi, 
Nagano-ken 386 Japan 

Phone: (0268) 23-7411 
Fax: (0268) 23-7412 

Nagoya Office 
Wakayama Bldg., 

1-8-11 Ikeshita, Chikusa-ku, 
Nagoya-shi. Aichi-ken 464 Japan 

Phone: (052) 762-1355 
Fax: (052) 761-9883 

P.O.B.13190 
Tel-Aviv 61131 Israel 

Phone: (972) 3-498543/4 
Fax: (972) 3-498745 

MX • [!1M, INt'... 
4800 Bethania Station Rd. 

Winston-Salem, NC 27105-1201 
United States of America 

Phone: (910) 744-5050 
(800) 638-5577 

Fax: (910) 744-5054 

.In Turkey 
OAKDALE/HANKUR LTD. 
Catal Cesme Sok No. 27 

Cagaloglu, Istanbul Turkey 
Phone: 5270057 

Fax: 511 0952 

• In Pakistan 
OAKDALE/NADEEM TRADERS 

Gul Plaza,Charsadda Road 
Peshawar, Pakistan 

Phone: 241958 
Fax: 241977 

• In Illinois USA 
PHASE II MARKETING, INC. 
2220 Hicks Rd., SUite 206 

Rolling Meadows, IL 60008 USA 
Phone: (708) 577-9401 

Fax: (708) 577-9491 

• In Northeast USA 
HARWOOD ASSOCIATES 

25 High Street 
Huntington, NY 11743 USA 
Phone: (516) 673-1900 

Fax: (516) 673-2848 

• In Northwest USA 
SPS ELECTRONICS 

128 North Shore Circle 
Lake Oswego, OR 97034 USA 

Phone: (503) 697-7768 
Fax: (503) 697-7764 

Washington Office 
21303 52nd West C-216 

Mounllake Terrace, WA 98043 USA 
Phone: (206) 323-4140 

Fax: (206) 672-8766 
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Figure 4 - The MX836 Within an R2000 Cellular System 
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MX836 

The Controlling System 
C-BUS is designed for low IC pin-count, flexibility in handling variable amounts of data, and simplicity of system 

design and ~Controller software. It may be used with any ~Controller, and can, if desired, take advantage of the 
hardware and serial I/O functions built into many types of ~Controller. Because of this flexibility and because the BUS 
data rate is determined solely by the ~Controller, the system designer has complete freedom to choose a ~Controller 
appropriate to the overall system processing requirements. 

Control of the functions and levels within the MX836 R2000 Audio Processor is by a group of Address/Commands 
and appended data instructions from the system microcontroller. The use of these instructions is detailed in the 
following paragraphs and tables. 

00000001 
000 1 0 0 0 0 
000 1 000 1 
000 1 001 0 
00010011 

+ 
+ 
+ 
+ 

1 byte 
1 byte 
1 byte 
1 byte 

2 
3 
4 
5 

In C-BUS protocol the MX836 is allocated Address/ 
Command values 1 0H to 13H" Configuration, Tx/RX Gains, 
and SAT/Powersave assignments and data requirements 
are given in Table 1. 

Each instruction consists of an Address/Command 
(AlC) byte followed by a data instruction formulated from 
the following tables. 

Commands and Data are only to be loaded in the 
group configurations detailed, as the C-BUS interface 

recognized the first byte after Chip Select (logic 0) as an 
Address/Command. Function or Level control data, which 
is detailed in Tables 2,3,4, and 5, is acted upon at the end 
of the loaded instruction. See Timing Diagrams, Figures 
5 and 6. 

Upon power-up the value of the "bits" in this device will 
be random (either "0" or "1"). A General Reset Command 
(01 H) is required to set all MX816 registers to 00H" 

Configuration Command (Preceded by AlC 10,) TX Gain & Mod. Command (Preceded by AlC 11,) 

(MSB) Transmitted First (MSB) Transmitted First 
Bit 7 RX Gain Element 7 6 5 4 TX Mod. Level 

a Powersave a a a a OFF (Low Z to v BIAS) 

1 Enable a a a 1 -5.6dB 
a a 1 a -5.2dB 

6 All Functions 
a a 1 1 -4.8dB 
a 1 a a -4.4dB 

(except RX Gain Element) a 1 a 1 -4.adB 
a Powersave a 1 1 a -3.6dB 

1 Enable a 1 1 1 -3.2dB 
1 a a a -2.8dB 
1 a a 1 -2.4dB 

5 SW5 Expander 1 a 1 a -2.OdB 
a Expander Bypass 1 a 1 1 -l.6dB 
1 Expander Route 1 1 a a -1.2dB 

1 1 a 1 -a.8dB 

4 SW4 TX/RX Audio 
1 1 1 a -a.4dB 
1 1 1 1 OdB a TX Store/Audio 

1 RX Store/Audio 3 2 1 0 TX Input Gain 
a a a a -2.65dB 

3 SW3 Dev. Limiter a a a 1 -2.a5dB 
a a 1 a -1.5OdB a Dev. Limiter Bypass a a 1 1 -a.95dB 

1 Dev. Limiter Route a 1 a a -a.45dB 
a 1 a 1 OdB 

2 SW1 Mic. Inputs a 1 1 a a.45dB 

a Mic.llnput a 1 1 1 a.85dB 
1 a a a 1.25dB 

1 Mic.2lnput 1 a a 1 1.65dB 
1 a 1 a 2.a5dB 

0 SW2 TX Function 1 a 1 1 2.40dB 
a a DTMFln 1 1 a a 2.7OdB 

a 1 Compressor In 1 1 a 1 3.a5dB 
1 1 1 a 3.35dB 

1 a Compressor Bypass 1 1 1 1 3.65dB 
1 1 MSKlPlayin 

Table2 - Configuration Commands Table 3 - TX Gain & Mod. Commands 
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