COMMUNICATIONS
PRODUCTS

DATA BOOK




TABLE OF CONTENTS

GENERAL INFORMATION Page
Alphanumerical Index . ............ .. .. .. . . iv
Ordering Information (What #s Mean & How To) .. ... ......... ... oot v
List of Sales Offices . ......... ... .. i e vii
List Of RepS . ... . e viii
List of Distributors . .. ... ... ... ix

CHAPTER 1 - DATA COMMUNICATIONS
PACKET SWITCHING

MK5025 CCITT X.25 Link Level Controller ... ............................ 1-1
MK5025 Technical Manual ............ .. ... .. .. .. . . . i, 119
ETHERNET
MK68590 - LANCE, IEEE 802.3 Ethernet Controller ... .................... 175
MK68590 - LANCE Technical Manual .................................. 1-91
MK68590 - Application Note: Interfacing LANCE to MK68000 .............. 1-153
MK68591/2 - |IEEE 802.3 Ethernet Serial Interface Adaptor. . ............... 1-247
STARLAN
MK5030 - 1M Bit/Sec Starlan Hub . ... ......... ... ... .. ... ... ... ... ... 1-261
MK5032 - Starlan Controller (1 - 10 MbpS). . .. . .......ooeeiieanaaen .. 1-277
MK5033 - Generic Manchester Encoder/Decoder . ....................... 1-293
MK5035 - Starlan Station (Use with MK68590, 82586 at 6 & 8 MHz) ........ 1-309
MK50351 - Starlan Station (Use with MK5032, 82588 at 8 & 10 MHz) ....... 1-323

CHAPTER 2 - MODEM ICs
SINGLE CHIP
TSG7515 - Bell 212A MODEM - 1200, 600 BPS DPSK; 300 BPS FSK

(Bell 212A, Bell 103, & V.22A/B).............. 241
Application Note - TSG7515. . . ... ... ... i e 217
LINE INTERFACE
TEA7868 - MODEM to Telephone Line Direct Interface ................... 2-103
DSP BASED MODEMS - See DIGITAL SIGNAL PROCESSORS & PERIPHERALS
MODEM Standards Coverage . ..............ouuiiuenmnnneinenenenns 2-117

- V.32 Echo Cancelling Software Application Note
(Contact factory direct 214/466-6316)
TS7524 - 2400 bps Chip Set - (V.22 Bis, V.22, Bell 212/V.23, V.21, Bell 103) .. .2-119

CHAPTER 3 - DIGITAL SIGNAL PROCESSORS & PERIPHERALS
DIGITAL SIGNAL PROCESSORS

TS68930 - High Performance, 25 MHz . ............ ... ..o iiiiiinnann. 31
TS68931 - ROM-less version of TS68930 .. .............ciririninannnnnn 31
DEVELOPMENT TOOLS
SOFTWARE:
PSIMAC - Macro Assembler for VAX & IBM Hosts ...................... 3-53
PSIMUL - Simulator for VAX Host . ......... ... ... ... i, 3-55
PSILIB - DSP Library for VAX & IBM Hosts . . . ......................... 3-57
HARDWARE:
EVAPSI - RealTime Emulation Board ................................ 3-59
HDSPSI - Hardware Development System .. ........................... 3-61
EVMMAFE - Evaluation Board for MODEM Analog Front End............. 3-63
PSIREPROM - TS68931 Module with External Coefficient and
Program Memory . ... ... .. e 3-65

THOMSON COMPONENTS MOSTEK



TABLE OF CONTENTS

CHAPTER 3 (cont’d) Page
ANALOG FRONT END
TS68950 - Analog Front End Transmitter . .. .............. ... ... ... ... 3-67
TS68951 - Analog Front End Receiver. . ............c..ooiiiiiiinninnn.. 3-81
TS68952 - Analog Front End Clock Generator .......................... 3-105

CHAPTER 4 - SUBSCRIBER LINE CARD COMPONENTS
SUBSCRIBER BOARD ICs
CODEC Il G (CODEC, FILTERS, & TIME SLOT ASSIGNMENT)

TS5070 - Two port assignments and 6 interface latches . . . .................. 441
TS5071 - One port assignment and 5 interface latches ..................... 441
CODEC W/FILTER (COMBINATION)
ETC5054 - u-Law, Single Channel .............. ... ... . ... .. ... ..... 4-25
ETC5064 - y-Law, Single Channel with Power Amplifiers .. ................. 4-39
ETC5057 - A-Law, Single Channel .............. .. .. .. .. ..., 4-25
ETC5067 - A-Law, Single Channel with Power Amplifiers................... 4-39
CODEC’s
MK5116 - u-Law, Serial Output . . ... ... 4-53
MK5151 - u-Law, Serial Output with AB signalling ........................ 4-63
MK5156 - A-Law, Serial Output. ...... ... .. ... ... . 4-75
- App. Note “Integrated PCM CODEC Technology Update ................. 4-89
FILTERS
ETC5040 - CMOS Single channel PCM filter ............................ 4-95
SUBSCRIBER LINE INTERFACE CIRCUIT (SLIC)
TDB7711 - Low Voltage Interface. . . ... ... ... ... .. 4-105
TDB7722 - High Voltage Interface . . . .. ......... .. ... . it 4-105
TRUNK ICs
EFB73321 - PCM Clock Recovery . .. ........ ..o, 4113
Application Note: EF73321 & EF7333. . ... ... .. .. ittt 4-125
CHAPTER 5 - TELEPHONE SET ICs
DIALERS
REPERTORY TONEPULSE™ DIALERS
Comparison of TCMC TonePulse™ Dialers. .......... ... ... .. 5-1
MK5375 - Ten Memory TonePulse™ switchable dialer. ...................... 5-3
MK5376 - Same as MK5375 with added options .. . ....................... 5-15
MK53761 - Ten Memory TonePulse Dialer with Continuous Tone ............ 5-25

MK53762 - Same as MK53761, with Single Key Redial of the Ten Memories . . .5-37
MK53763 - 13 Memory Repertory World Dialer™ with Single Key Autodialing. . .5-49

- Applications Note: MK53761 . .. ... ... ... .. .. i, 5-51
- Applications Note: MK53762 .. ....... ... ... ... ittt 5-53
- Applications Note: “MK5375 Typical Applications: No Battery

Back-Up & Continuous Tone” . ...................... 5-55

THOMSON COMPONENTS MOSTEK




TABLE OF CONTENTS

CHAPTER 5 (cont’d) Page

TONEPULSE™ DIALERS

MK5370 - Low cost TonePulse™ Dialer for Low End Apps................... 5-61

MK5371 - TonePulse™ with Redial ................... ... ..iiiiien..n. 5-73

MK53721 - TonePulse™ World Dialer™ with Redial ........................ 5-89

MK53731 - TonePulse™ with 28 Digit Redial and Continuous Tone ........... 5-91
TONE DIALERS

MK5380 - Industry Standard DTMF Generator. . . ........................ 5-103
SINGLE CHIP TELEPHONES

TEA3046 - 2 to 4 Wire Conversion and DTMF Generator . ................. 5-111
LOUD SPEAKER AMPLIFIERS

TEA7531 - Loudspeaker Amplifier ............ ..., 5-125

CHAPTER 6 - HIGH SPEED DATA CONVERSION
FLASH CONVERTERS

TS8306 - 6-Bit Flash ADC, 20 MHZ ... ........... ittt 6-1
TS8308 - 8-Bit Flash ADC, 20 MHz .. .................coiiiiiinn. e 6-7
TS8328 - 8-Bit Flash ADC (min. version of TS8308) ....................... 6-19

CHAPTER 7 - INTEGRATED CIRCUITS SHORT FORM CATALOG

THOMSON COMPONENTS MOSTEK



ALPHANUMERICAL INDEX

Device Page Device Page Device Page
EFB73321 4113 | MK5156 475 | PSIREPROM 3-65
ETC5040 4-95 | MK5370 5-61 | TDB7711 4-105
ETC5054 4-25 | MK5371 573 | TDB7722 4-105
ETC5057 4-25| MK53721 5-89 | TEA3046 5111
ETC5064 4-39 | MK53731 5-91 | TEA7531 5-125
ETC5067 4-39 | MK5375 5-3| TEA7868 2-103
EVAPSI 3-59 | MK5376 515 | TS5070 441
EVMMAFE 3-63 | MK53761 5-25 | TS5071 41
HDSPSI 3-61 | MK53762 5-37 | TS68930 31
MK5025 11| MK53763 5-49 | TS68931 31
MK5030 1-261 | MK5380 5-103 | TS68950 3-67
MK5032 1-277 | MK68590 175 | TS68951 3-81
MK5033 1-293 | MK68591 1-247 | TS68952 3-105
MK5035 1-309 | MK68592 1-247 | TSG7515 2-1
MK50351 1-323 | PSIMAC 3-53
MK5116 4-53 | PSIMUL 3-55
MK5151 4-63| PSILIB 3-57

THOMSON COMPONENTS MOSTEK

v




THOMSON SC

_ET ,C,2716 ,Q,. 55 ,M,B/B

prefix

Technology

« : NMOS
C : CMOs
L : Lowpower

[0

Quality level

(= :’Standard
B/B : MIL-STD-883B class B

1 T BLUR R [ L ( 1
Device l Speed
Operating
Packege temperature range
C : Ceramic DIL — 0°C,+ 70°C
J : Cerdip DIL E 25°C,+ 70°C
N : Plastic DIL V : —40°C,+ 85°C
Q : UV window cerdip M : —55°C,+125°C

TS, , 71191B M, J B/B,

I

1rTr

Imrmer 1 1

Quality level

B/B

wJ : Standard
: MIL-STD-883B class B

THOMSON SC
prefix
Device
Technology Operating
temperature rangs
- NMOS
‘C : CMOS : 0°C,+ 70°C
L : Lowpower 1 : —25°C,+ 85°C
M : —55°C,+125°C
v

: —40°C,+ 85°C

Package

"
IOV ZMO

: Ceramic DIL

: Ceramic LCC

: Plastic chip-carrier
: Cerdip DIL

: Plastic DIL

: UV window cerdip
: Pin Grid Array




MK, 68901, P, 00

2 / 3 LETTER PREFIX

MK = Standard Products

MKJ = Military Hi-Rel DEVICE
fully compliant to NUMBER
MIL-M-38510

MKB = Military Hi-Rel
screening to MIL-
STD-883 Class B
for extended tem-
perature range
operation.

MKX = Military Hi-Rel
screening to cus-
tomers SCD

MKI = Industrial Hi-Rel
screening for
-40°C to +85°C
operation.

— PACKAGE

DASH NUMBER

One or two numerical characters
defining specific device perfor-
mance characteristics and oper-
ating temperature range.

P - Gold size-brazed ceramic DIP|
J -CER-DIP

N - Epoxy DIP (Plastic)

K - Tin-side-brazed ceramic DIP

T - Ceramic DIP with transpar-
ent lid

E - Ceramic leadless chip carrier
D - Dual density RAM-PAC
F - Flat pack

_EF , , 68A00

C,M,B/B,

r 1 r [ e o { s |
Quality level
& : Standard
THOMSON SC Device B/B : MIL-STD-883B class B
prefix B/C : MIL-STD-883C class B
Operating
Technology Packes tempenature range
A : NMCS* C : Ceramic DIL K
B : CMOS /Bulk E :cLce Le: o 10k
G : CMOS /Si gate J : Cerdip DIL M : _88°C. 4+ 128%
X : Prototype FN : PLCC : g
* P : Plastic DIL
R : Pin Grid Array

vi

*May be omitted.



THOMSON - MOSTEK
TECHNICAL SUPPORT, PRODUCT MARKETING

FOR INTEGRATED CIRCUITS: (Corporate Headquarters) FOR DISCRETE DEVICES AND RF & MICROWAVE TRANSISTORS:
1310 Electronics 16 Commerce Drive
Carroliton, TX 75006 Montgomeryville, PA 18936-1002
214/466-6000 215/362-8500
TWX 910-860-5437 FAX 215/362-1293

U.S. AND CANADIAN SALES OFFICES:

WESTERN AREA: CENTRAL AREA: EASTERN AREA:
Thomson Components - Mostek Corp i Th Comp - Mostek Corp i Th Comp - Mostek Corporation
2540 Mission College Blvd. 1310 Electronics 83 Cambridge Street
Suite 104 MS1137 Suite 2A
Santa Clara, CA 95054 Carroliton, TX 75006 Burlington, MA 01803
408/970-8585 214/466-8844 617/273-3310
FAX 408-970-8737 TWX 910-860-5437 FAX 617/272-2467
Th Comp - Mostek Corporati Thi Comp - Mostek Corporati T Comp - Mostek Corporation
18004 Skypark Circle 600 N. Meacham The Pavilions at Greentree
Suite 140 Suite 304 Route #73, Suite 101
Irvine, CA 92714 Schaumburg, IL 60196 Marlton, NJ 08053
714/250-0455 312/490-1890 609/596-9200
FAX 714/261-1505 FAX 312/490-1899 FAX 609/424-7437
Th Comp - Mostek Corporati Th Comp - Corporati T Comp - Mostek Corporation
6203 Variel Ave. 3215 Steck Ave. 4414 Evangel Cr. #C
Unit A, PO. Box 4051 Suite 202 Huntsville, AL 35816
Woodland Hills, CA 91367 Austin, TX 78758 205/830-9036
818/887-1010 512/451-4061 FAX 205/830-9038
FAX 818/702-0725 TWX 910-874-2007
Thomson Components - Mostek Corporation
Th Comp - Mostek Corp 387 Hooker Avenue
601 South Bowen St. Office No. 2
Longmont, CO 80501 Poughkeepsie, NY 12603
303/449-9000 914/454-8813
FAX 303/651-7976 CANADA FAX 914/454-1320
Th Comp - Mostek Corp ( Th Comp - Mostek Corp i Tl Comp - Mostek Corporation
1000 E. Bell 16 Davenrich Court 5890 Sawmill Rd.
Phoenix, AZ 85222 Brampton, Ontario L6Z 1W6 Suite 204
602/867-6340 416/846-5008 Dublin, Ohio 43017
FAX 602/867-6102 FAX 416/454-4328 614/761-0676
FAX 614/761-2305
Th Comp - Mostek Corp i
7155 SW Varns St. Western Canada Thomson Components - Mostek Corporation
Tigard, OR 97223-8057 Call 503/620-5517 6045 Atlantic Bivd.
503/620-5517 Suite 104
FAX 503/639-3591 Norcross, GA 30071

404/662-1588
FAX 404/662-1561

FOR ALL OTHER COUNTRIES
Thomson Semiconducteurs

43, Avenue de LEurope

78140 Vélizy-Villacoublay/France

Tél: (1) 39 46 97 19/Télex: 204 780 F
or contact Corporate Headquarters

vii



U.S. AND CANADIAN REPRESENTATIVES

ALABAMA

Rep, Inc.

11535 Gilleland Rd.

Huntsville, AL 35803
(205) 881-9270

FAX (205) 882-6692

CONNECTICUT

Scientific Components

315 Highland Ave., Suite 101
Cheshire, CT 06410

(203) 272-2963

FAX (203) 271-3048

FLORIDA

Lawrence Associates
5021 N. Dixie Hwy.
Boca Raton, FL 33431
(305) 3687373

Sales Engineering Concepts, Inc.
926 Great Pond Dr.

Suite 2002

Altamonte Springs, FL 32714
(305) 682-4800

FAX (305) 682-6491

Sales Engineering Concepts, Inc.
1000 S. Federal Hwy.

Suite 204

Deerfield Beach, FL 33441

(305) 426-4601

TWX 510-600-7740

GEORGIA

Rep, Inc.

1944 Northlake Parkway
Tucker, GA 30084

(404) 938-4358

FAX (404) 938-0194

ILLINOIS

Eagle Technical Sales, Inc*
1805 B. Hicks Rd.

Rolling Meadows, IL 60008
(312) 991-0700

INDIANA

J & B Engineering Sales Co.*
2420 Coliseum Bivd.

Ft. Wayne, IN 46805

M/S Sales Associates, Inc.
7319 W. Jefferson Bivd.
Ft. Wayne, IN 46804
(219) 436-3023

FAX (219) 436-3026

M/S Sales Associates, Inc.
1425 E. 86th St., Suite 3
Indianapolis, IN 46240
(317) 257-8916

* RF & Microwave Transistors Only

IOWA

Rep Associates*
980 Arica Ave.
Marion, 1A 52302
(319) 373-0152

KANSAS

Rush & West Associates
107 N. Chester Street
Olathe, KS 66061

(913) 764-2700

TWX 910-380-8110

MARYLAND

Tri-Mark Inc.

1410 Crain Hwy. NW
Glen Burnie, MD 21061
(301) 761-6000

FAX (301) 761-6006

MASSACHUSETTS
A/D Nova Sales, Inc*
83 Cambridge St.
Suite 2D

Burlington, MA 01803
(617) 270-9600

FAX (617) 272-2467

Conti-Younger Assoc.
12 Blanchard Rd.
Burlington, MA 01803
(617) 273-1583

FAX (617) 270-0301

MICHIGAN

Electronic Sources, Inc.
8014 W. Grand River
Suite 6

Brighton, MI 48116
(313) 227-3598

FAX (313) 227-5655

Centech, Inc*

10312 E. 63rd Terrace
Raytown, MI 64133
(816) 358-8100

MINNESOTA

Horizon

8053 East Bloomington Freeway
Bloomington, MN 55420

(612) 884-6515

FAX (612) 888-3073

MISSOURI

Rush & West Associates
2170 Mason Rd.

St. Louis, MO 63131
(314) 965-3322

TWX 910-752-653
TELEX 752 653

NEW JERSEY

Tritek Sales, Inc.

21 E. Euclid Ave.
Haddonfield, NJ 08033
(609) 429-1551

FAX (609) 429-4915

NE Components
189-191 Godwin Ave.
Wyckoff, NJ 07481
(201) 848-1100

NEW YORK

Empire Technical Assoc.
33 West State St.

Suite 211B

Binghamton, NY 13901
(607) 772-0651

Empire Technical Assoc.
1561 E. Genesse St.
Skaneateles, NY 13152
(315) 685-5703

GT Sales

34 Grand Bivd.
Brentwood, NY 11717
(516) 231-0270

FAX (516) 273-1247

NORTH CAROLINA
Rep, Inc.

6407 Idlewild Rd.
Suite 425

Charlotte, NC 28212
(704) 563-5554

FAX (704) 563-7507

Rep, Inc.

2500 Gateway Centre Bivd.
Suite 400

Morrisville, NC 27560

(919) 469-9474

FAX (919) 481-3877
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OHIO

Five Star Electronics
6200 S.O.M. Center Road
Suite B 21

Solon, OH 44139

(216) 349-1611

Tom Mulligan Co.*

166 N.W. Professional Plaza
Columbus, OH 43220

(614) 457-2242

PENNSYLVANIA
M. Lader Company

,456 Germantown Pike

Lafayette Hill, PA 19444
(215) 825-3177

TENNESSEE

Rep, Inc.

113 S. Branner St.
Jefferson City, TN 37760
(615) 475-9012

FAX (615) 475-6340

WISCONSIN

Heartland Technical Marketing
3846 Wisconsin Ave.
Milwaukee, WI 53208

(414) 931-0606

CANADA

Solution Electronic Sales
8557 Government St.
Suite 103

Burnaby, BC.

Canada V3N 459

(604) 421-9111

FAX (604) 421-2373



U.S. AND CANADIAN DISTRIBUTORS

ALABAMA

Marshall Industries
3313 S. Memorial Pkwy.
Huntsville, AL 35801
(205) 881-9235

Quality Components, S.E.
4900 University Square #207
Huntsville, AL 35817

(205) 830-1881

Pioneer Technologies Group
4825 University Square
Huntsville, AL 35805

(205) 837-9300

Schweber Electronics
4930-A Corporate Drive
Huntsville, AL 35805
(205) 895-0480

ARIZONA

Kierulff Electronics
4134 E. Wood Street
Phoenix, AZ 85040
(602) 437-0750

Marshall Industries
835 West 22nd St.
Tempe, AZ 85282
(602) 968-6181

Schweber Electronics
11049 North 23rd Drive
Suite 100

Phoenix, AZ 85029
(602) 997-4874

ARKANSAS
See Oklahoma

CALIFORNIA

Integrated Electronics Corp.
7000 Franklin Blvd., Suite 625
Sacramento, CA 95823

(916) 424-5297

Integrated Electronics Corp.
2170 Paragon-Drive

San Jose, CA 95131

(408) 435-1000

ITAL Sales

15405 Proctor Avenue
City of Industry, CA 91745
(818) 968-8515

Kierulff Electronics
9800 Variel Avenue
Chatsworth, CA 91311
(818) 407-2500

Kierulff Electronics
5650 Jillson St.

Los Angeles, CA 90040
(213) 725-0325

Kierulff Electronics
8797 Balboa Avenue
San Diego, CA 92123
(619) 278-2112

Kierulff Electronics
1180 Murphy Avenue
San Jose, CA 95131
(408) 971-2600

Kierulff Electronics
14101 Franklin Avenue
Tustin, CA 92680
(714) 731-5711

Marshall Industries
One Morgan
Irvine, CA 92715
(714) 458-5395

Marshall Industries
9710 DeSoto Avenue
Chatsworth, CA 91311
(818) 407-0101

Marshall Industries

3039 Kilgore Ave., #1140
Rancho Cordova, CA 95670
(916) 635-9700

Marshall Industries

10105 Carroll Canyon Rd.
San Diego, CA 92131
(619) 578-9600

Marshall Industries
336 Los Coches St.
Milpitas, CA 95035
(408) 943-4600

Schweber Electronics
21139 Victory Bivd.
Conoga Park, CA 91303
(818) 999-4702

Schweber Electronics
1225 West 190th Street
Suite 360

Gardena, CA 90248
(213) 327-8409

Schweber Electronics
17822 Gillette Avenue
Irvine, CA 92714

(714) 863-0264

FAX (714) 863-0200 (X500)

Schweber Electronics
1771 Tribute Rd. Suite B
Sacramento, CA 95815
(916) 929-9732

FAX (916) 929-5608

Schweber Electronics
6750 Nancy Ridge Drive
San Diego, CA 92121
(619) 450-0454

TWX 910-335-1155

Schweber Electronics
90 E. Tasman Drive
San Jose, CA 95131
(408) 946-7171

Zeus Components
1130 Hawk Circle
Anaheim, CA 92807
(714) 632-6880
TWX 910-591-1696
FAX (714) 630-8770

Zeus Components

1580 Old Oakland Road
Suite C205/C206

San Jose, CA 95131
(408) 998-5121

TWX 408-628-96083
FAX (408) 998-0285

COLORADO

Integrated Electronics Corp.
5750 N. Logan Street
Denver, CO 80216

(303) 292-6121

Kierulff Electronics
7060 South Tuscon Way
Englewood, CO 80112
(303) 790-4444

Marshall Industries
7000 North Broadway
Denver, CO 80221
(303) 427-1818

Schweber Electronics
8955 E. Nicholas, Bldg. 2
Englewood, CO 80221
(303) 799-0258

CONNECTICUT
Greene-Shaw

1475 Whalley Avenue
New Haven, CT 06525
(203) 3970710

TWX 92-2498

Marshall Industries

20 Sterling Drive

Barnes Industrial Park, N.
PO. Box 200

Wallingford, CT 06492-0200
(203) 265-3822

Pioneer-Standard
112 Main Street
Norwalk, CT 06851
(203) 853-1515
TWX 710-468-3373
FAX (203) 838-9901

Schweber Electronics
Commercial Industrial Park
Finance Drive

Danbury, CT 06810

(203) 748-7080

TWX 710-456-9405

DELAWARE
See New Jersey
Pennsylvania

FLORIDA

All American Semiconductor
16251 N.W. 54th Avenue
Miami, FL 33014

(305) 621-8282

800-327-6237

Marshall Industries
4205 34th St., SW.
Orlando, FL 32811
(305) 841-1878
(305) 8411878

Pioneer Technologies Group
337 S. North Lake, #1000
Altamonte Springs, FL 32701
(305) 834-9090

TWX 810-853-0284

Pioneer Technologies Group
674 S. Military Trail
Deerfield Beach, FL 33441
(305) 428-8877

TWX 510-955-9653

Schweber Electronics

215 North Lake Blvd.
Altamonte Springs, FL 32701
(305) 3317555

TWX 510-954-0304

Schweber Electronics

3665 Park Central Bivd. N.
Pompano Beach, FL 33064
(305) 977-7511

TWX 510-954-0304

Zeus Components
1750 West Broadway
Suite 114

Oviedo, FL 32765
(305) 365-3000
TWX 910-380-7430
FAX (305) 365-2356

GEORGIA

Dixie Electronics

1234 Gordon Park Road
Augusta, GA 30901
(404) 722-2055

Pioneer Technologies Group
3100 F. Northwoods Place
Norcross, GA 30071

(404) 448-1711

TWX 810-766-4515

Quality Components
6145 N. Belt Parkway #B
Norcross, GA 30071
(404) 449-9508

TWX 510-601-5297
629-32421

Schweber Electronics
303 Research Drive
Suite 210

Norcross, GA 30092
(404) 449-9170

TWX 810-766-1592

ILLINOIS

Advent Electronics
7110-16 N. Lyndon St.
Rosemont, IL 60018
(312) 297-6200

Kierulff Electronics
1140 W. Thorndale Ave.
Itasca, IL 60143

(312) 250-0500

Marshall Industries
1261 Wiley Road
#F

Schaumburg, IL 60195,
(312) 490-0155

Pioneer-Standard

1561 Carmen Drive

Elk Grove Village, IL 60007
(312) 437-9680

Schweber Electronics

904 Cambridge Drive

Elk Grove Village, IL 60007
(312) 364-3750

TWX 910-222-3453



U.S. AND CANADIAN DISTRIBUTORS

INDIANA

Advent Electronics
8446 Moller Road
Indianapolis, IN 46268
(317) 872-4910

TWX 810-341-3228

Marshall Industries
6990 Corporate Dr.
Indianapolis, IN 46278
(317) 2970483

Pioneer-Standard

6408 Castleplace Drive
Indianapolis, IN 46250
(317) 849-7300

TWX 810-260-1794

I0WA

Advent Electronics

682 58th Avenue, Ct. SW
Cedar Rapids, IA 52404
(319) 363-0221

TWX 910-525-1337

Schweber Electronics
6270 North Park Place, NE
Cedar Rapids, 1A 52402
(319) 3731417

KANSAS

Marshall Industries
8321 Melrose Dr.
Lenexa, KS 66214
(913) 492-3121

Schweber Electronics
10300 West 103rd Street
Suite 200

Overland Park, KS 66214
(913) 492-2922

KENTUCKY
See Indiana

LOUISIANA
See Texas

MAINE
See Massachusetts

MARYLAND

Marshall Industries
8445 Helgerman Court
Gaithersburg, MD 20877
(301) 840-9450

Pioneer Technologies Group
9100 Gaither Road
Gaithersburg, MD 20877
(301) 921-0660

TWX 710-828-0545

Schweber Electronics
9330 Gaither Road
Gaithersburg, MD 20877
(301) 840-5800

TWX 710-828-9749

Zeus Components
8930-A Route 108
Columbia, MD 21045
(301) 9971118

TWX 910-380-3554
FAX (301) 964-9784

MASSACHUSETTS
Greene-Shaw

70 Bridge Street
Newton, MA 02195
(617) 969-8900
TWX 92 2498

Kierulff Electronics
13 Fortune Drive
Billerica, MA 01821
(617) 667-8331

Lionex Corporation

36 Jonspin Road
Wilmington, MA 01887
(617) 657-5170

FAX (617) 657-6008

Marshall Industries
One Wilshire Road
Burlington, MA 01803
(617) 272-8200

Pioneer-Standard
44 Hartwell Ave.
Lexington, MA 02173

Schweber Electronics
25 Wiggins Avenue
Bedford, MA 01730
(617) 275-5100

TWX 710-326-0268

Zeus Components
429 Marrett Road
Lexington, MA 02173
(617) 863-8800

TWX 710-326-7604
FAX (617) 863-8807

MICHIGAN

Advent Electronics

24713 Crestview Ct.
Farmington Hills, MI 48018
(313) 477-1650

Pioneer-Standard

4505 Broadmoor Avenue SE
Grand Rapids, MI 49508
(616) 698-1800

TWX 510-600-8456

Pioneer-Standard
13485 Stamford
Livonia, Ml 48150
(313) 525-1800
TWX 810-242-3271

Schweber Electronics

12060 Hubbard Ave. CN3306
Livonia, MI 48150

(313) 525-8100

TWX 810-242-2983

MINNESOTA
Kierulff Electronics
7667 Cahill Road
Edina, MN 55435
(612) 9417500

Marshall Industries
3800 Annapolis Lane
Plymouth, MN 55441
(612) 559-2211

Pioneer Standard
10203 Bren Road East
Minnetonka, MN 55343
(612) 935-5444

TWX 910-576-2738

Schweber Electronics
7424 W. 78th Street
Edina, MN 55435
(612) 941-5280

TWX 910-576-3167

MISSISSIPPI
See Texas

MISSOURI

Kierulff Electronics
11804 Borman Drive
St. Louis, MO 63146
(314) 997-4956

TWX 910-762-0721

Schweber Electronics

502 Earth City Expressway
Suite 203

Earth City, MO 63045
(314) 739-0526

TWX 43-4065

MONTANA
See California

NEBRASKA
See lowa

NEW HAMPSHIRE
Schweber Electronics
Bedford Farms Bldg. #2
Manchester, NH 03102
(603) 625-2250

TWX 710-220-7572

FAX (603) 625-5710

NEW JERSEY
Kierulff Electronics
37 Kulick Road
Fairfield, NJ 07006
(201) 575-6750

Marshall Industries
101 Fairfield Rd.
Fairfield, NJ 07006
(201) 882-0320

Pioneer-Standard

45 Route 46

Pine Brook, NJ 07058
(201) 575-3510

TWX 710-734-4382

Schweber Electronics
18 Madison Road
Fairfield, NJ 07006
(201) 227:7880

TWX 710-734-4305

Solid State

46 Farrand Street
Bloomfield, NJ 07003
(201) 429-8700

TWX 710-994-4780
FAX (201) 429-8683

NEW YORK

Add Electronics

7 Adler Drive

E. Syracuse, NY 13057
(315) 437-0300

Add Electronics
7375 Pittsford-Victor Rd.
Victor, NY 14564

Marshall Industries
129 Brown St.
Johnson City, NY 13790

Marshall Industries
1280 Scottsville Rd.
Rochester, NY 14624

Nu-Horizons Electronics
6000 New Horizons Bivd.
N. Amityville, NY 11701
(516) 226-6000

Pioneer-Standard
840 Fairport Park
Fairport, NY 14450
(716) 3817070
TWX 510-253-7001
FAX (716) 381-5955

Pioneer-Standard

1806 Vestal Pkwy. East
Vestal, NY 13850

(607) 748-8211

TWX 510-252-0893

Pioneer-Standard
Crossways Park West
Woodbury, NY 11797
(516) 921-8700

TWX 510-221-2184
FAX (516) 921-2143

Schweber Electronics
3 Townline Circle
Rochester, NY 14623
(716) 424-2222

TWX 710-541-0601

Schweber Electronics
Jericho Turnpike
Westbury, NY 11590
(516) 334-7474

TWX 510-220-1365

Zeus Components

100 Midland Avenue
Port Chester, NY 10573
(914) 937:7400

TWX 710-567-1248

FAX (914) 937-2553

NORTH CAROLINA
Dixie Electronics
2220 S. Tryon Street
Charlotte, NC 28234
(704) 377-4348

Dixie Electronics

1021 R. Burke St.
Winston-Salem, NC 27102
(919) 724-5961

Hammond Electronics
2923 Pacific Avenue
Greensboro, NC 27406
(919) 275-6391

TWX 628-94645

Pioneer Technologies Group
9801 A Southern Pine Bivd.
Charlotte, NC 28210

(704) 527-8188

TWX 810-621-0366

Quality Components, S.E.
2940-15 Trawick Road
Raleigh, NC 27604

(919) 876-7767

Schweber Electronics
5285 North Bivd.
Raleigh, NC 27604
(919) 876-0000

TWX 510-928-0531

NORTH DAKOTA
See Minnesota

OHIO

Kierulff Electronics

476 Windsor Park Drive
Dayton, OH 45459
(513) 439-0045



U.S. AND CANADIAN DISTRIBUTORS

OHIO (cont.)
Marshall Industries
6212 Executive Bivd.
Dayton, OH 45424
(513) 236-8088

Marshall Industries
59058 Harper Road
Solon, OH 44139
(216) 248-1788

Pioneer-Standard
4800 East 131st Street
Cleveland, OH 44105

Pioneer-Standard
259 Kappa Drive
Pittsburgh, PA 15238
(412) 782-2300

TWX 710- 795-3122

Pioneer Technologies Group

261 Gibraltar Road
Horsham, PA 19044
(215) 674-4000
TWX 510-665-6778

Schweber Electronics
800 Business Center Dr.

Pioneer-Standard
13710 Omega Road
Dallas, TX 75234
(214) 386-7300
TWX 810-860-5563

Pioneer-Standard
9901 Burnet Road
Austin, TX 78758
(512) 835-4000
TWX 910-874-1323

Pioneer-Standard
5853 Point West Drive

VIRGINIA
See Maryland

WASHINGTON

Almac Electronics Corp.
14360 S.E. Eastgate Way
Bellevue, WA 98007
(206) 643-9992

TWX 910-444-2067

FAX (208) 746-7425

Almac Electronics Corp.
East 10805 Montgomery
Spokane, WA 99206

(216) 567-3600 Horsham, PA 19044 Houston, TX 77036 (509) 924-9500
TWX 810-421-0011 (215) 441-0600 (713) 988-5565 TWX 510-773-1855
TWX 510-865-8540 TWX 910-881-1606 FAX (508) 928-6096
Pioneer-Standard
4433 Interpoint Bivd. Schweber Electronics Quality Components Kierulff Electronics
Dayton, OH 45424 1000 R..D.C. Plaza 4257 Kellway Circle 19450 68th Ave.
(513) 236-9900 Suite 203 Addison, TX 75001 South Kent, WA 98032
TWX 810-459-1622 Pittsburgh, PA 15238 (214) 733-4300 (206) 575-4420
(412) 782-1600 TWX 910-860-5459
Schweber Electronics TWX 810-427-9441 Marshall Industries
23880 Commerce Park Rd. Quality Components 14102 N.E. 21st St.
Beachwood, OH 44122 RHODE ISLAND 1005 Industrial Bivd. Bellevue, WA 98007
(216) 464-2970 See Massachusetts Sugarland, TX 77478 (206) 747-9100
TWX 810-427-9441 New York (713) 240-2255
TWX 629 27026 WASHINGTON D.C.
Schweber Electronics SOUTH CAROLINA See Maryland
7865 Paragon Road Dixie Electronics Quality Components
Suite 210 1900 Barnwel! Street 2120 M. Braker Lane WEST VIRGINIA
Dayton, OH 45459 Columbia, SC 28202 Austin, TX 78758 See Ohio
(513) 439-1800 (803) 779-5332 (512) 835-0220 Pennsylvania
TLX 810-666-2620 TWX 324930 Maryland
2Zeus (Televox)- FAX (803) 765-9276
2593 Lance Drive Schweber Electronics WISCONSIN
Dayton, OH 45409 Dixie Electronics 4202 Beltway Drive Kierulff Electronics
(513) 204-4499 4909 Pelham Rd. Dallas, TX 75234 2238-E West Bluemound Road
TWX 75-9251 Greenville, SC 29606 (214) 661-5010 Waukesha, Wi 53186
FAX (513) 294-6620 (803) 297-1435 TWX 910-860-5493 (414) 784-8160
OKLAHOMA Dixie Electronics Schweber Electronics Marshall Industries
Quality Components #8 Pepperhill Square 6300 La Calma Drive 235 North Executive Dr.
9934 East 21st South 7525 Brandywine Road Suite 240 #305
Tulsa, OK 74129 N. Charleston, SC 29410 Austin, TX 78752 Brookfield, WI 53005
(918) 664-8812 (803) 552-2671 (512) 458-8253 (414) 797-8400
TWX 910-880-5459 TWX 910-874-2045
629-28599 SOUTH DAKOTA Schweber Electronics
See Minnesota Schweber Electronics 3050 South Calhoun Rd.
Schweber Electronics 10625 Richmond, Suite 100 New Berlin, WI 53151
4815 South Sheridan TENNESSEE Houston, TX 77042 (414) 784-9020
Fountain Plaza, Suite 109 Dixie Electronics (713) 784-3600
Tulsa, OK 74145 Box 8215 Suncrest Drive TWX 910-881-4836 WYOMING
(918) 622-8000 Gray, TN 37615 See Oregon
(615) 477-3838 Zeus Components Washington
OREGON 1800 North Glenville
Almac Electronics Corp. Dixie Electronics Suite 120 CANADA
1885 N.W. 168th Place 6408 Clinton Highway Richardson, TX 75081 R.A.E. Industrial
Beaverton, OR 98006 Knoxville, TN 27912 (214) 783-7010 3455 Gardner Court
(503) 629-8090 (615) 938-4131 TWX 910-867-9422 Burnaby, BC.
FAX (503) 645-0611 FAX (214) 234-4385 (604) 291-8866
TWX 910-467-8743 TEXA! TWX 610-929-3065
Kierulff Electronics UTAH
Kierulff Electronics 3007 Longhorn Bivd. Integrated Electronics Corp. R.A.E. Industrial
14273 N.W. Sclence Park Drive Austin, TX 78759 101 N. 700 West 11680 170th Street
Portland, OR 97229 N. Sait Lake City, UT 84054 Edmonton, Alberta
(503) 641-9150 Kierulff Electronics (801) 208-1869 T58 147
9610 Skiliman Ave. (403) 451-4001
Marshall Industries Dallas, TX 75243 Kierulff Electronics TWX 037-2653
8333 SW. Cirrus Dr. (214) 343-2400 1846 Parkway Bivd.
Beaverton, OR 97005 Salt Lake City, UT 84119 Zentronics
(503) 844-5050 Marshall industries (801) 973-6913 8 Tilbury Court
2045 Chenault St. Brampton, Ontario
PENNSYLVANIA Carroliton, TX 75006 Marshall Industries LeT 314
Almo Electronics, Inc. (214) 233-5200 3501 South Main St. (416) 451-8600
9815 Roosevelt Bivd. FAX (214) 770-0675 Salt Lake City, UT 84115 TWX 06-97678
Philadelphia, PA 19114 (801) 261-0801 FAX (416) 451-8320
(215) 698-4063
TLX 476-1218 . VERMONT
FAX (215) 969-6768 See New York



U.S. AND CANADIAN DISTRIBUTORS

CANADA (cont.)
Zentronics

3300-14 Ave., NE Bay #1
Calgary, Alberta

T2A 6J4

(403) 272-1021

Zentronics

165 Colonnade, S. #1718
Nepean, Ontario

K2E 7K1

(613) 226-8840

TWX 06-97698

Zentronics

11400 Bridgeport Rd. #108
Richmond, B.C.

Vvex 172

(604) 273-5575

TWX 04-355844

Zentronics

817 McCaffrey Street
St. Laurent, Quebec
H4T IN3

(514) 737-9700

TWX 05-824826

Zentronics

564 Weber Street, N. #10
Waterloo, Ontario

N21 5Cé

(519) 884-5700

TWX 06-97678

Zentronics

590 Berry Street
Winnipeg, Manitoba
R3H 0S1

(204) 775-8661
TWX 06-97678

Future Electronics
3220 5th Avenue, N.E.
Calgary, Alberta

T2A 5N1

(403) 235-5325

Future Electronics

82 St. Regis Crescent N.

Downsview, Ontario
M3J 123

(416) 638-4771
TWX 610-491-1470
FAX (416) 638-2936

Future Electronics

5312 Calgary Trail South
Edmonton, Alberta

TéH 4J8

(403) 438-2858

Future Electronics
Hymus Bivd.

Pointe Claire
Montreal, Quebec
HER 5C7

(514) 694-7710

TWX 610-421-3251 or
610-421-3500

FAX (514) 695-3707 or
(514) 694-0062

Future Electronics
Baxter Center
1050 Baxter Road
Ottawa, Ontario
K2C 3P2

(613) 820-8313
TWX 610-563-1697
FAX (613) 820-3271

Xii

Future Electronics
1695 Boundary Road
Vancouver, BC.

B5K 4X7

(604) 294-1166

TLX 04354744

FAX (604) 294-1206

Future Electronics

444 Sharon Bay
Winnipeg, Manitoba

R2G 0H7

(604) 294-1166 (Vancouver)
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THOMSON

COMPONENTS

COMMUNICATIONS PRODUCTS

FEATURES

0O CMos
O Fully compatible with both 8 or 16 bit systems.
[0 System clock rate to 10 MHz.

[0 Data rate up to 7 MBPS with 64 byte FIFOs in each
direction.

O Complete Data Link Layer Implementation.

[0 Compatible with X.25 LAPB, ISDN LAPD, X.32, and
X.75 Link Level Protocols.

[0 48-pin DIP nearly pin-for-pin compatible with the
Mostek LANCE chip (MK68590).

O Buffer Management includes:
— Initialization Block
— Separate Receive and Transmit Rings
— Variable Descriptor Ring and Window Size.

O On chip DMA control and programmable burst
length.

[0 Selectable single or extended control field.

O Programmable 1 or 2 byte address field and Global
Address.

[0 Handles all HDLC (ADCCP) frame formatting:
— Zero bit insert and delete
— FCS generation and detection
— Frame delimiting with flags.

O Handles all error recovery, sequencing, and S and
U frame control.

[0 Transparent mode with or without address filtering
allows disabling X.25 processing for customized ap-
plications.

[J Selectable FCS of 16 or 32 bits.

[ Data Link Services:
— Compatible with ISO Data Link Services
— Compatible with LAPD Data Link Services.

O Testing Facilities:
— Internal Loopback
— Silent Loopback
— Optional Internal Data Clock Generation
— Self Test.

VSSGND 1 [] [ 48 Ve (+5V)
DALO7 2 [] [ 47 DALOB
DALOS 3 [] [146 DALOS
DALOS 4 [] [145 DAL1D
DALO4 5 [] 144 pAL11
DALO3 6 [] [143 DAL12
DALO2 7 [] 42 pAL13
DALO1 8 [] 141 DAL1A
DALOD 8 [] [140 DAL1S
READ 10 [] [139 A16

INTR 11 [] MK5025 []38 A17

DAL 12 ] [137 A8

DALO 13 ] 36 A19

DAS 14 gas A20

BMO, BYTE, BUSREL 15 % 134 a2
BM1, BUSAKO 16 [133 A22
HOLD, BUSRQ 175 32 A23

ALE, AS 18 [] E:ﬂ RD

HLDA 19 [] 30 DSR, CTS
TS 20 ] %zs ™
ADR 21 28 SYSCLK
READY zzg 27 RCIK
RESET 23 [] Bza DTR, RTS
VSS-GND 24 [] [125 ToIK

Figure 1. Pin Connection

O All inputs and outputs are TTL compatible.
O Programmable for Full or Half Duplex operation.

O Programmable minimum frame spacing on transmit
(flags between frames).

DESCRIPTION

The Thomson Components - Mostek X.25 Link Level
Controller (MK5025) is a VLSI semiconductor device
which provides a complete link level data communica-
tion control conforming to the 1984 CCITT version of
X.25. This includes frame formatting, transparency (so-
called ‘“bit-stuffing’’), error recovery by retransmission,
sequence number control, U (unnumbered) frame con-
trol, and S (supervisory) frame control. The MK5025
also supports X.32 (XID), X.75, and ISDN LAPD. The
MK5025 may be used with any of several popular 16
and 8 bit microprocessors, such as 68000, 6800,
Z8000, Z80, LSI-11, 8086, 8088, 8080, etc.




PIN DESCRIPTION

LEGEND:

1 Input only 3S 3-State

O  Output only OD  Open Drain (no internal pull-up)
10 Input/Output Active low (i.e. inverted)

SIGNAL NAME PIN(S) TYPE DESCRIPTION

DAL <07:00 > 29 10/3S  The time multiplexed Data/Address bus. During the address portion of the
memory transfer, DAL <07:00> contains the lower 8 bits of the memory
address. During the data portion of a memory transfer, DAL <07:00> con-
tains the read or write data, depending on the type of transfer.

READ 10 10/3S  READ indicates the type of operation that the bus controller is performing
during a bus transaction. READ is driven by the MK5025 only while it is
the BUS MASTER. READ is valid during the entire bus transaction and is
tristated by the MK5025 at all other times.

MK5025 as a Bus Slave

READ = HIGH - Data is placed on the DAL lines by the MK5025.
READ = LOW - Data is taken from the DAL lines by the MK5025.

MK5025 as a Bus Master

READ = HIGH - Data is taken from the DAL lines by the MK5025.
READ = LOW - Data is placed on the DAL lines by the MK5025.

INTR 11 O/OD INTERRUPT is an attention interrupt line that indicates that one or more
of the following CSRO status flags is set: MISS, MERR, ROR, TUR, RINT,
TINT or PINT. INTERRUPT is enabled by CSRO<09>, INEA=1.

DALI 12 0/3S DAL IN is an external bus transceiver control line. DALI is driven by the
MK5025 only while it is the BUS MASTER. DALI is active when it reads from
the DAL lines during the data portion of a READ transfer. DALI is inactive dur-
ing a WRITE transfer.

DALO 13 0/38 DAL OUT is an external bus transceiver control line. DALO is driven by
MK5025 only while it is the BUS MASTER. DALO is asserted by MK5025
when the MK5025 drives the DAL lines during the address portion of a READ
transfer or for the duration of a WRITE transfer.

DAS 14 10/3S  DATA STROBE defines the data portion of a bus transaction. By definition
data is stable and valid at the low to high transition of DAS. This signal is
driven by the MK5025 while it is the BUS MASTER. At all other times the
signal is tristated.

BMO 15 10/3S /0 pins 15 and 16 are programmable through CSR4. If bit 06 of CSR4 is
BYTE set to a one, pin 15 becomes input BUSREL and is used by the host to signal
BUSREL the MK5025 to terminate a DMA Burst after the current bus transfer has

completed. If bit 06 is set to a zero, pin 15 is an output and behaves as
described below for pin 16.

BM1 16 0/3S  Pins 15 and 16 are programmable through bit 00 of CSR4 (BCON).
BUSAKO If CRS4<00> BCON = 0,

/O PIN 15 = BMO (0/3S)

/O PIN 16 = BMT (0/3S)

BYTE MASK < 1:0> Indicates the byte(s) on the DAL to be read or written
1-2



SIGNAL NAME PIN(S) TYPE DESCRIPTION
during this bus transaction. MK5025 drives these lines only as a Bus Master.
MK5025 ignores the BM lines when it is a Bus Slave.
Byte selection is done as outlined in the following table.
BM1 BMO
LOW LOW ENTIRE WORD
LoOw HIGH UPPER BYTE
(DAL < 15:08>)
HIGH LOW LOWER BYTE
(DAL<07:00>)
HIGH HIGH ILLEGAL CONDITION
If CSR4<00> BCON = 1,
/0 PIN 15 = BYTE (O/3S)
1/0 PIN 16 = BUSAKO (0)
Byte selection is done using the BYTE line and DAL <00 > latched during
the address portion of the bus transaction. MK5025 drives BYTE only as
a Bus Master and ignores it when a Bus Slave. Byte selection is done as
outlined in the following table.
BYTE DAL <00>
LOW LOW ENTIRE WORD
LOW HIGH ILLEGAL CONDITION
HIGH Low LOWER BYTE
HIGH HIGH UPPER BYTE
BUSAKO is a bus request daisy chain output. If MK5025 is not requesting
the bus and it receives HLDA, BUSAKO will be driven low. If MK5025 is
requesting the bus when it receives HLDA, BUSAKO will remain high.
HOLD 17 I0/OD  Pin 17 is programmable through bit 00 of CSRA4.
BUSRQ IF CSR4<00> BCON = 0,
1/0 PIN 17 = HOLD
HOLD request is asserted by the MK5025 when it requires a DMA cycle
regardless of the previous state of the HOLD pin. HOLD is held low for the
entire ensuing bus transaction.
IF CSR4<00> BCON = 1,
/0 PIN 17 = BUSRQ
BUSRQ is asserted by the MK5025 when it requires a DMA cycle if the prior
state of the BUSRQ pin was high. BUSRQ is held low for the entire ensu-
ing bus transaction.
ALE 18 0O/3S  The active level of ADDRESS STROBE is programmable through bit 01 of
AS CSR4. The address portion of a bus transfer occurs while this signal is at

its asserted level. This signal is driven by the MK5025 while it is the BUS
MASTER. At all other times, the signal is tristated.

IF CSR4<01> ACON = 0,
/0 PIN 18 = ALE

ADDRESS LATCH ENABLE is used to demultiplex the DAL lines and de-
fine the address portion of the transfer. As ALE, the signal transitions from
high to low during the address portion of the transfer and remains low dur-
ing the data portion.
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SIGNAL NAME

PIN(S)

TYPE

DESCRIPTION

HLDA

ADR

READY

DTR

RTS

RCLK

SYSCLK

TD

DSR
CTS

19

20

21

22

23

25

26

27

28

29

30

10/0D

IF CSR4<01> ACON =1,
I/O PIN 18 = AS

As AS, the signal pulses low during the address portion of the bus transfer.
The low to high transition of AS can be used by a slave device to strobe
the address into a register.

HOLD ACKNOWLEDGE, is the response to HOLD. When HLDA is low
in response to MK5025's assertion of HOLD, the MK5025 is the Bus Master.
HLDA should be disasserted ONLY after HOLD has been released by
MK5025.

CHIP SELECT indicates, when low, that the MK5025 is the slave device for
the data transfer. CS must be valid throughout the entire transaction.

ADDRESS selects the Register Address Port or the Register Data Port. It
must be valid throughout the data portion of the transfer and is only used
by the chip when CS is low.

ADR PORT

Low REGISTER DATA PORT
HIGH REGISTER ADDRESS PORT

When the MK5025 is a Bus Master, READY is an asynchronous acknow-
ledgement from the bus memory that memory will accept data in a WRITE
cycle or that memory has put data on the DAL lines in a READ cycle.

As a Bus Slave, the MK5025 asserts READY when it has put data on the DAL
lines during a READ cycle or is about from take data off the DAL lines dur-
ing a WRITE cycle. READY is a response to DAS and it will be negated
after DAS is negated.

RESET is the Bus signal that will cause MK5025 to cease operation, clear
its internal logic and enter an idle state.

TRANSMIT CLOCK. A 1X clock input for transmitter timing. TD changes
on the falling edge of TCLK. The frequency of TCLK may be up to 7 Mbps.

DATA TERMINAL READY, REQUEST TO SEND. Modem Control Pin. Pin
26 is configurable through CSR5. This pin can be programmed to behave
as output RTS or as a programmable 10 pin DTR. If configured as RTS, the
MK5025 will assert this pin if it has data to send and throughout transmis-
sion of a frame.

RECEIVE CLOCK. A 1X clock input for receiver timing. RD is sampled on
the rising edge of RCLK. The frequency of RCLK may be up to 7 MHz.

SYSTEM CLOCK. System clock used for internal timing of MK5025.
SYSCLK should be a square wave, and be greater than 500 KHz and less
than 10 MHz.

TRANSMIT DATA. Transmit serial data output.

DATA SET READY, CLEAR TO SEND. Modem Control Pin. Pin 30 is con-
figurable through CSR5. This pin can be programmed to behave as input
CTS or as a programmable 10 pin DSR. If configured as CTS, the MK5025
will transmit all 1’s while CTS is high.
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SIGNAL NAME

PINS) TYPE

DESCRIPTION

RD

A<23:16>

DAL <15:08 >

VSS-GND
vcC

31 |

3239 0/38

40-48  10/3S

1,24

RECEIVE DATA. Received serial data input.

Address bits <23:16 > used in conjunction with DAL <15:00> to produce
a 24 bit address. MK5025 drives these lines only as a Bus Master.

The time multiplexed Data/Address bus. For 16-bit operations,
DAL <15:08 > behaves similar to DAL <07:00> above for the high byte
of data or the middle byte of the 24 bit address. For 8-bit operations,
DAL <15:08 > behaves similar to A <23:16> for the middle byte of the

24-bit address only.
Ground - 0 VDC

Power Supply Pin.
+5.0 VDC 5%

HOST PROCESSOR
(68000, 8086, 28000, ETC)

MEMORY

f

(MULTIPLE
DATA BLOCKS)

MK5025

RCLK
RD

16-BIT DATA BUS INCLUDING
24 BIT ADDRESS AND BUS CONTROL

1/0 PROCESSOR
**OPTIONAL"*

LAYER 3

Y

LINE DRIVERS
AND RECEIVERS

LINE DRIVERS
AND RECEIVERS
**OPTIONAL*"®

ELECTRICAL 1/0

/

(SUCH AS RS-232C, RS-423, RS-422)

DATA COMM. CONNECTOR
(SUCH AS Rs-449, RS-232C)

Figure 2. Possible System Configuration for the MK5025
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Figure 3. MK5025 Simplified Block Diagram
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OPERATIONAL DESCRIPTION

The Mostek X.25 Link Controller (MK5025) device is a
VLSI product intended for data communication appli-
cations requiring X.25 link level control (LAPB). The
MK5025 will perform all frame formatting, such as frame
delimiting with flags, FCS generation and detection, as
well as zero-bit insertion and deletion for transparen-
cy. The MK5025 also includes a buffer management
mechanism that allows the user to transmit and/or
receive multiple packets. Contained in the buffer
management is an on-chip dual channel DMA: one
channel for receive and one channel for transmit. The
MK5025 handles all supervisory (S) and unnumbered
(U) frames. (See Table I.)

The MK5025 is intended to be used with any popular
16 or 8 bit microprocessor. A possible system configu-
ration for the MK5025 is shown in figure 2.

The MK5025 will move multiple blocks of receive and
transmit data directly into and out of memory through
the Host’s bus. An I/O acceleration processor can be
used to off-load Network Level software from the Host.
The 1/0O acceleration processor in figure 2 is recom-
mended, but not required.

All signal pins on the MK5025 are TTL compatible. This
has the advantage of making the MK5025 independent
of the physical interface. As shown in Fig. 2, line drivers
and receivers are used for electrical connection to the
physical layer.

SERIAL INTERFACE

The MK5025 provides two seperate serial channels;
one for received data and one for transmitted data.
These serial channels are completely seperate and may
be run at different clock frequencies up to 7 MHz. The
receiver is responsible for recognizing frame bound-
aries, removal of inserted zeroes (for transparency), and
checking the incoming FCS. Frames with incorrect FCS
values are discarded. The receiver also parallelizes the
incoming data which is placed into the receive data
buffers within the receive descriptor ring. The receiver
also recognizes link idle and frame abort sequences.
The transmitter is responsible for framing and serializ-
ing the data frames placed in the transmit descriptor
ring. The transmitter calculates the FCS of the outgo-
ing data and appends it to the data. The transmitter
generates flag sequences for interframe fill, at least two
flags are transmitted between adjacent frames. The
FCS calculations for both directions of serial data op-
tionally follow either the 16-bit CRC-CCITT or the 32-bit
CRC-32 algorithms. FCS generation and checking can
also be optionally disabled if defined.

MICROPROCESSOR INTERFACE

The MK5025 can interface with the host bus in two

ways: either as bus master or as a bus peripheral. The
MK5025 contains a dual channel DMA on chip to han-
dle data transfers to and from the host memory. All ac-
cess to the initialization block and descriptor rings is
handled in this way. The address bus is 24 bits wide
and does not use any segmentation or paging methods.
Data transfers can optionally be 8 and 16 bit operations,
this allows easy interfacing with both 8 and 16 bit
processors. DMA transfers can be up to 1, 8 or an un-
limited number of words per transfer under program
control. In bus slave mode the MK5025 allows access
to its 6 control/status registers which are used to moni-
tor and control the chip. These registers are used to con-
trol link procedures, configure interface options, control
and monitor interrupt status, and more. Bus slave mode
also allows both 8 and 16 bit accesses.

BUFFER MANAGEMENT

The basic organization of the buffer management is a
circular queue of tasks in memory called descriptor
rings. There are separate rings to describe the trans-
mit and receive operations. Up to 128 buffers may be
queued-up on a descriptor ring awaiting execution by
the MK5025. The descriptor ring has a segment as-
signed to each buffer. Each segment holds a pointer
for the starting address of the buffer, and holds a value
for the length of the buffer in words (16 bits).

Each segment also contains two control bits called
OWNA and OWNB, which denote whether the MK5025,
the HOST, or the I/O ACCELERATION Processor (if
present) “owns” the buffer. For transmit, when the
MK5025 owns the buffer, the MK5025 is allowed and
commanded to transmit the buffer. When the MK5025
does not own the buffer, it will not transmit that buffer.
For receive, when the MK5025 owns a buffer, it may
place received data into that buffer. Conversely, when
the MK5025 does not own a receive buffer, it will not
place received data in that buffer.

The MK5025 buffer management mechanism will han-
dle frames which are longer than the length of an in-
dividual buffer. This is done by a chaining method which
utilizes multiple buffers. The MK5025 tests the next seg-
ment in the descriptor ring in a “look ahead” manner.
If the packet is too long for one buffer, the next buffer
will be used after filling the first buffer; that is, “chained”.
The MK5025 will then “look ahead” to the next buffer,
and chain that buffer if necessary, and so on.

The operational parameters for the buffer management
are defined by the user in the initialization block. The
parameters defined include the basic mode of opera-
tion, the number of entries for the transmitter and
receiver descriptor rings, frame Address field, and etc.



PROTOCOL ing and Ul frames are optionally available for use in
ISDN LAPD applications. XID and TEST frames are
The MK5025 contains a full implementation of the 1984 available for use in X.32. The interface between the
CCITT X.25 data link layer. It allows both basic and ex- MK5025 and the host (layer 3) conforms to both the ISO
tended control fields, variable window sizes, and user- data link services standard and the ISDN LAPD data
defined counter and timer values. Extended address- link services standard. i

RECEIVE BUFFERS
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\ °
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Figure 4. MK5025 Buffer Management

1-8



THE COMMAND/RESPONSE REPERTOIRE

The command/response repertoire of the MK5025 is
shown in Tables 1a and 1b. This set conforms to ISDN
LAPD and X.32, which are super-sets of X.25 Link Lev-
el. The MK5025 will process the S and U frames shown
in Table |, and will handle the A and C fields for all |
and Ul frames.

The definitions for the symbols for the frame types are:

Name Definition

| Information frame

Ul Unnumbered Information
RR Receiver Ready

DISC Disconnect

RNR Receiver Not Ready

UA Unnumbered Acknowledge
REJ Reject

FRMR Frame Reject

SABM Set Asynchronous Balance Mode
DM Disconnect Mode

XID Exchange ldentification
TEST Link Test frame




Table 1a. MK5025 Command/Response Repertoire.
Modulo 8 Operation

Format Command Resp Encoding
1 2 3 4 5 6 7 8
Information Transfer | 0 — N(S) — P — NR) —
Supervisory RR RR 1 0 0 0 PIF — N(R) —
RNR RNR 1 0 1 0 PIF — N@R) —
REJ REJ 1 0 0 1 PIF — NR) —
Unnumbered SABM 1 1 1 1 P 1 0 0
DM 1 1 1 1 F 0 0 0
*XID *XID 1 1 1 1 PIF 1 0 1
*Ul *Ul 1 1 0 0 PIF 0 0 0
DISC 1 1 0 0 P 0 1 0
UA 1 1 0 0 F 1 1 0
FRMR 1 1 1 0 F 0 0 1
*TEST *TEST 1 1 0 0 PIF 1 1 1
Table 1b. MK5025 Command/Response Repertoire.
Modulo 128 Operation.
Format Command Resp Encoding
1 2 3 4 5 6 7 8|9 1016
Information Transfer | 0 N(S) P NQR)
Supervisory RR RR 1 0 0 0 0 O O O |PFNR
RNR RNR 1 0 1 0 0 0O O O |PFNR)
REJ REJ 1 0 0 1 0 0 O O |PFNR)
Unnumbered SABME 1 1 1 1 P 1 1 0
DM i1 11 1 F 0 0 O
*XID *XID 1 1 1 1 PF1 0 1
*Ul *Ul 11 0 0 PFO © O
DISC 11 0 0 P O 1 O
UA 11 0 0 F 1 1 0
FRMR i1 1 0 F 0 0 1
*TEST *TEST 1 1 0 O PF1 1 1
* XID and Ul Frames can be indivi for patibility with X.32

and LAPD respectively. TEST frames are enabled with XID frames.
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MK5025 ELECTRICAL SPECIFICATION

ABSOLUTE MAXIMUM RATINGS

Temperature Under Bias............... ... —-25°C to +100°C
Storage Temperature. . ... ...ttt —65°C to +150°C
Voltage on Any Pin with Respect to Ground. . .................................. —05Vto Vgc +05 V
Power Dissipation. .. . ... ... 050 W
Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only and functional operation
of the device at these or any other condition above those indi in the operational { of this specification is not implied. Exposure to absolute maximum

rating conditions for extended periods may affect device reliability.

DC CHARACTERISTICS
To=0°C to 70°C, Voc = +5 V 5 percent unless otherwise specified.

SYMBOL | CONDITIONS MIN TYP MAX UNITS
Vi -05 +0.8 \
Viu +2.0 Vee +05 \Y
Vou @lo. =32mA +05 \
Vou @ loy = —04 mA +2.4 \
I @V, = 04 to V¢ +10 pA
loc Tscr = 100 ns 50 mA

CAPACITANCE

Frequency = 1 MHz

SYMBOL | CONDITIONS MIN MAX UNITS
Cin 10 pF
Cout 10 pF
Cio 20 pF

AC TIMING SPECIFICATIONS
Tp = 0°C to 70°C, Vo = +5 V 15 percent, unless otherwise specified.

TEST MIN | TYP | MAX
NO. | SIGNAL | SYMBOL | PARAMETER CONDITIONS | ns ns ns
1 | SYSCLK | Tger SYSCLK period 100
2 | SYSCLK| Tgo, SYSCLK low time 45
3 | SYSCLK | Tgc SYSCLK high time 45
4 | SYSCLK | Tgcr Rise time of SYSCLK 0
5 | SYSCLK | Tgcr Fall time of SYSCLK 0
6 | TCLK | Trcr TCLK period 140
7 |TCLK | TroL TCLK low time 63
8 |TCLK | Trcn TCLK high time 63
9 |TCLK | Trcr Rise time of TCLK
10 | TCLK | Tree Fall time of TCLK
11 | TD Trpp TD data propagation delay after the C_ = 50 pF 40
falling edge of TCLK
12 | TD TypH TD data hold time after the falling edge | C, = 50 pF 5
of TCLK
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AC TIMING SPECIFICATIONS
Tp = 0°C to 70°C, Vo = +5 V 15 percent, unless otherwise specified.

TEST MIN | TYP | MAX
NO. | SIGNAL | SYMBOL | PARAMETER CONDITIONS | ns ns ns
13 | RCLK | Tger RCLK period 140
14 | RCLK | Trey RCLK high time 63
15 | RCLK | TpeL RCLK low time 63
16 | RCLK | Tgper Rise time of RCLK 0 8
17 | RCLK | Tger Fall time of RCLK 0 8
18 | RD Tror RD data rise time 0 8
19 | RD Tror RD data fall time 0 8
20 | RD TroH RD hold time after rising edge of RCLK 5
21 | RD Tros RD setup time prior to rising edge of RCLK 30
22 | ADAL | Tpopr | Bus Master driver disable after rising edge 0 50
of HOLD
23 | AIDAL | Tpon Bus Master driver enable after falling edge | Tgcy = 100 nS| 0 200
of HLDA
24 | HLDA | Tyya Delay to falling edge of HLDA from 0
falling edge of HOLD (Bus Master)
25 | RESET | Tpw RESET pulse width 30
26 | ADAL | Toyo g | Read/write, address/data cycle time Tscr = 100 nS| 600
27 | A Txas Address setup time to falling edge of ALE| 100
28 | A TxaH Address hold time after the rising edge of 50
DAS
29 | DAL Tas Address setup time to the falling edge of 75
ALE
30 | DAL Tan Address hold time after the falling edge 20
of ALE
31 | DAL Troas | Data setup time to the rising edge of DAS 55
(Bus master read)
32 | DAL Troan | Data hold time after the rising edge of DAS 0
(Bus master read)
33 | DAL Topas | Data setup time to the falling edge of DAS 0
(Bus master write)
34 | DAL Twps | Data setup time to the rising edge of DAS 250
(Bus master write)
35 | DAL TwoH Data hold time after the rising edge of 35
DAS (Bus master write)
36 | DAL Tspon | Data hold time after the rising edge of DAS| Tgcr = 100 nS| 0 35
(Bus slave read)
37 | DAL Tswox | Data hold time after the rising edge of DAS 0
(Bus slave write)
38 | DAL Tswps | Data setup time to the falling edge of DAS 0
: (Bus slave write)
39 | ALE Taew | ALE width high 10
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AC TIMING SPECIFICATIONS
Ta = 0°C to 70°C, Voo = +5 V +5 percent, unless otherwise specified.

falling edge of READY (Bus slave read)

TEST MIN | TYP | MAX
NO. | SIGNAL | SYMBOL | PARAMETER CONDITIONS | ns ns ns
40 | ALE Tpae | Delay from rising edge of DAS to the 70
rising edge of ALE
41 | DAS Tosw DAS width low 200
42 | DAS Tapas | Delay from the falling edge of ALE to the 80
falling edge of DAS
43 | DAS Trpe | Delay from the rising edge of DALO to 35
the falling edge of DAS (Bus master read)
44 | DAS Trovs | Delay from the falling edge of READY to | Tpryp=300 nS| 120 200
the rising edge of DAS Tscr = 100 nS
45 | DALI TroiF Delay from the rising edge of DALO to 70
the falling edge of DALI (Bus master read)
46 | DALI Tris DALI setup time to the rising edge of 150
DAS (Bus master read)
47 | DALI Tl DALI hold time after the rising edge of 0
DAS (Bus master read)
48 | DALI Trior | Delay from the rising edge of DALI to 70
the falling edge of DALO (Bus master read)
49 | DALO | Tgg DALO setup time to the falling edge of 110
ALE (Bus master read)
50 | DALO | Tgron DALO hold time after the falling edge of 35
ALE (Bus master read)
51 [DALO | Typg | Delay from the rising edge of DAS to 50
the rising edge of DALO (Bus master write)
52 | CS TosH | CS hold time after the rising edge of 0
DAS (Bus slave)
53 | CS Tess CS setup time to the falling edge of 0
DAS (Bus slave)
54 | ADR Tsan ADR hold time after the rising edge of 0
DAS (Bus slave)
55 | ADR 'Tsas ADR setup time to the falling edge of 0
DAS (Bus slave)
56 | READY | Tagyp | Delay from the falling edge of ALE to the | Tgor = 100 nS 150
falling edge of READY to insure a mini-
mum bus cycle time (600 nS)
57 | READY | Tgrps | Data setup time to the falling edge of 75
READY (Bus slave read)
58 | READY | Tppyy | READY hold time after the rising edge 0
of DAS (Bus master)
59 | READY | Tgryy | READY hold time after the rising edge of | Tger = 100 nS| 0 35
DAS (Bus slave)
60 | READ | Tgpy READ hold time after the rising edge of 0
DAS (Bus slave)
61 | READ Tsrs READ setup time to the falling edge of 0
DAS (Bus slave)
62 | READY | Tppyp | Delay from falling edge of DAS to Tser = 100 nS 200
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SECTION 1
INTRODUCTION

The Mostek X.25 Link Level Controller (MK5025) is a VLS| semiconductor device which provides a complete link
level data communication control conforming to the 1984 CCITT version of X.25. This includes frame formatting,
transparency (so-called “bit-stuffing”), error recovery by retransmission, sequence number control, U (unnumbered)
frame control, and S (supervisory) frame control. The 1984 specification includes several enhancements to the
1980 version of X.25. It includes extended control fields and a 16 or 32 bit FCS. The MK5025 also supports X.32
(XID) and X.75.

The chip also supports single channel LAPD for ISDN with its Ul frames and extended addressing capabilities.
However, LAPD is still being defined as of the writing of this specification and is subject to change. No guarantees
are made regarding future compatibility.

A transparent mode provides an HDLC transport mechanism without link layer support. Extended addressing and
control are optionally supported within transparent mode. Address filtering is also optional in transport mode.

One of the outstanding features of the MK5025 is its buffer management which includes on-chip DMA. This feature
allows users to handle multiple frames of receive and transmit data at a time. (A conventional data link control
chip plus a separate DMA chip would handle data for only a single block at a time.)

The MK5025 may be used with several popular microprocessors, such as 68020, 68000, 6800, Z8000, Z80, LSI-11,
8086, 8088, 8080, etc.
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SECTION 2
FEATURES

¢ CMOS

Fully compatible with both 8 or 16 bit systems.
o System clock rate to 10 MHz.
¢ Data rate up to 7 MBPS, with a 64-byte FIFO in each direction.

* Complete Level 2 Implementation.

Compatible with X.25 LAPB, ISDN LAPD, X.32, and X.75 Link Level Protocols.

48-pin DIP pin-for-pin compatible with the Mostek SS7 Controlier (MK5027) and nearly pin-for-pin compatible
with the Mostek LANCE chip (MK68590).

Buffer Management includes:
Initialization Block
Separate Receive and Transmit Rings
Variable Descriptor Ring and Window Size.

¢ On chip DMA control with programmable burst length.

* Selectable single ¢ extended control field.

Programmable 1 or 2 byte address field and Global Address.

Transparent mode: with or without addressing filtering for customized protocols using HDLC framing and DMA
buffering.

Handles all HDLC (ADCCP) frame formatting:
Zero bit insert and delete
FCS generation and detection
Frame delimiters by flags

Five programmable timer counters:
T1, T3, TR, N1, N2.

Handles all error recovery, sequencing, and S and U frame control

L]

Selectable FCS of 16 or 32 bits.

Data Link Services:
Compatible with ISO Data Link Services
Compatible with LAPD Data Link Services.

Testing Facilities:
Internal Loopback
Silent Loopback
Optional Internal Data Clock Generation
Self Test.

Al